


A couple of months ago, a private, semiMauthoritative 
newspaper that often supplements official news channels 
ran an op-ed piece that bothered me. The columnist de­
cried the choice of the First Armored Division as the main 
combat unit for our component of the NATO Implementa­
tion Force (IFOR). He said that it was the wrong force for 
the job; it was too heavy. The implications of that piece 
still upset me months later. Why? It is another tired addi­
tion to that flabby body of military analysis that peri­
odically picks its head up out of the sand and says that 
tanks, and heavy operations in general, are dead. These 
analysts are often the same guys who still think the news 
media lost Vietnam, that the USAF destroyed all of Iraq's 
tanks, and that the force structure can never have too 
many special forces. This brand of military soothsaying 
unsettles me; I refuse to buy into it, and more importantly, 
I'm certain that some of our future adversaries won't have 
subscribed either. I urge you to resist this, and any other 
attack, on heavy units. 

In nearly every conflict where our leaders have commitM 
ted ground forces larger than a Special Forces "A" Team, 
armor has been a consideration, and sometimes even 
used. Recall those few, ancient, yet still trustworthy, MSS1 
Sheridans snuck so cleverly into Panama in C-S Galaxy 
bellies, satisfyingly seen blasting to the underworld parts 
of the corrupt dictator's command structure. How can we 
forget the too-late introduction of a heavy force into the 
Somalia miSSion, or the debate on whether to deploy it or 
not, a debate that some say helped bring down the SEC­
DEF? Veterans of that deployment suggest that life im­
proved - i.e., became safer - after the introduction of 
the armored task force. Of course, Desert Storm and De­
sert Shield were operations we had trained for at the Na­
tional Training Center and during many home station 
training events. They were naturally heavy affairs. 

Does anyone think that potential future hot spots won't 
have tanks involved? Yes, much of Korea is heavily urban­
ized, but we expect those M1A1s to figure heavily into 
our assured success in any future confllct there. Southwest 
Asia is still a cauldron of seething, centuries-old emotions 
where lots of well armed people still have im~gined 
scores to settle. Our successes in 1991 demonstrated the 
relevance of tanks in that environment quite ably. 

By Order of the Secretary of the Army: 

DENNIS J. REIMER 
General, United States Army 

Chief of Staff 

There we few substitutes for the many positive qualities 
a tank brings to your side of an argument. That gets me 
closer to the Bosnian situation. Yes, the road net above 
the valley floors is not impressive, and yes, tanks that 
weigh nearly 70 tons will tear them to pieces, earning the 
ire of the farmers and townspeople we are there helping 
to make safer. But send no tanks initially? Don't I hear 
the ghosts of policymakers for Somalia and Vietnam stili 
advising that there is no viable armored threat, or that 
there is no trafficable terrain in those places as well? 
Hindsight shows that those people were thinking "in the 
box," and that they missed the value that armor was to 
play and should have played if used early. 

Isn't a large part of the Bosnian mission one of deter­
ring once bitterMfoes from reigniting the hatreds that saw 
them kill their neighbors, and if that deterrence should 
fail, convince them to separate with whatever force needs 
applying, alt the while minimizing our own casualties? 
That sounds like a job an armored task force can accom­
plish well. There is a reason why people - soldiers and 
civilians alike - stop to watch columns of Abrams and 
Bradleys roll by; they are awesome, fear-evoking mon­
sters. Big machines. Lots of big guns. World-class sol­
diers and world-class reputations. That is why you send 
an armored division to Bosnia, not an airmobile one, and 
not a light one. I can't imagine that Mom and Dad want 
us to take their sons into danger without overpowering 
force if it's available. Force protection isn't some lip serv­
ice buzzword that commanders gurgle out during their 
risk assessments. Our tanks offer a lot of force protection 
for their crews and for everyone else in the force. It is a 
whole lot easier to dial down your force and make it 
lighter as conditions improve than to piecemeal the force 
in a reactive mode. 

The next time you read a column or hear an interview 
by some self-appointed military expert who foresees the 
end of armor and heavy operations, call the guy to task. 
We know him to be wrong. Life is a whole lot different 
looking across the DMZ or through a gunner's primary 
sight than through a Beltway office window. 
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Crusader Mobility Systems 

Dear Sir: 

We would like to thank you for your arti­
cle on the Crusader System which ap­
peared in the Nov/Dec 95 Issue of AR­
MOR. It stated the cese for modernizing 

the capablillies of the current U.S. salf-pro­
pelled artillery force very well. Team Cru­
sader (The Project Management Office, 

U.S. Anny Field Artillery School and Con­
tractors) is dedicated to providing the very 

best system for not only the Field Artillery, 

but for the Army and the U.S. taxpayer as 

well. 

Toward this end, we conducted thorough 

studies and analysas prior to Milestone Ito 

assess a variety of Crusader design ap­
proaches and altematlves. Among the alter­
natives. considered were systems employ­
ing multiple variations of the M1Al Abrams 

chassiS, Including the unmodWled chaSSis, 

and the chassis with both minor and major 

modifications. Based on our analysis, we 
found that the design constraints Imposed 
by the unmodified Abrams chassis compro­

mlsad the overall deSign, resuiling In a sys­
tem Incapable of meeting many of the 

user's most critical requirements. Modifica­
tions to the Abrams chassis alleviated 

some constraints and allowed for Improved 
system performance, but It was stili well 

short of user requirements. 

In addillon, our analyses provided saveral 

important pieces of Information, some of 
which are outlined below. 

• Replacing the Abrams torsion bar sus­
pension with hydropneumatlc suspen­
sion units (HSU) requires significant 
structural modWlcations within the lower 
hull; this haa been verified during tests 
of an Abrams chassis modified to ac­
cept HSUs. 

• Designs using the Abrams chaSSis can­
not be reconciled with the user's com­

bat loaded weight requirement of 55 
tons. The beslc Abrams hull structure 
(without armor boxes) carries a signifi­
cant weight penalty due to the thickness 
resulting from the Abrams survivabilily 
requirement, a requirement which is not 
shared by the Crusader. The AGT-1500 
power pack carries a fuel consumption 
penalty, particularly at Idle which is a 
significant self-propelled howllzer oper­
ating mode. 

• Extensive redesign of virtually all 
Abrams auxiliary systems, Including fuel 
(tanks and lines), hydraulics, aM cool­
Ing, Is required for an Abrams hull­
based howllzer application. 

• New driver and crew stations are re­
quired to accommodate Crusader­
unique crew requirements and opera­
tions/employment techniques. 

With respect to the author's concept, we 

are obliged to note that the space claims 

for the AGT-1500 power pack necessllate 
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transverse power pack mounting to fit 
within the allocated space, an approach re­
quiring significant engineering development 
at a considerable cost. 

We acknowledge the benefits of com­
monality and plan to capitalize on existing 

commercial and combat vehicle systems 
(Including the Abrams) whenever II is pru­

dent to do so. Studies perlormed by the 

Program Executive Officer for Armored 
Systems Modernization (ASM) during 

AFAS/FARV Concept Exploration/Develop­
ment revealed that component commonal­
ity offers the greatest cost and logistical 

contributions. Even if the Crusader chassis 
is not common with existing combat vehi­
cles, many of its major components can be, 
including the track, road wheels, road 
wheel hubs/bearings, and drive sprockets, 

to name just a few. 

In conclUSion, although we have con­
ducted extensive studies, Including using 

the Abrams hull as a common chaSSis for 
Crusader, the concept of using this pro­
posal introduces unacceptable operational 

performance deflclencles that become sig­
nificant to overcome. Meanwhile, we wel­
come any fresh Insights and cordially ex­
tend an invitation to Dr. Sharonl and Mr. 

Bacon to contact the Crusader Project 

Manager's OIIlce If they wish to discuss the 

matter further. 

MICHAEL K. ASADA 
LTC, Armor 

Product Manager 
Crusader Mobility Systems 

ROBERT D. FREEMAN 
LTC, Field Artillery 

Cannon Branch Chief, 
TRADOC Systems Manager-Cannon 

M1 ChaSSis AFAS Would Have 
Too Many Limitations 

Dear SIr: 

As a former active duty field artillery offi­
cer, I waa assigned to the Gunnery Depart­
ment of the Field Artillery School (USA­
FAS), and have monitored the progress of 

the Advanced Field Artillery System (AFAS) 

with much interest. Therefore, I was glad to 

see that the future of this program has cap­
tured the attention of the armor community 

as revealed In the article, "The Gommon 
Chassis Revisited: Should the Next Howit­
zer Be Built on the Ml Tank Chassis?". 

However, my opposition to saveral of the 

points made In the article, has moved me 
to write In response. 

In my opinion, the article's authors are 

possibly trying to further their own personal 

agenda at the expense of future readiness 

In the artillery branch. Their main points 

seams to be that, due to the expense and 
hard research Involved In developing the 

technology whiCh makes up the AFAS sys-

tem, we should Instead settle for a "jury­
rigged" weapon made up of components 

which are readily available now. While I do 

agree that some of the AFAS technology 

(such as the Regenerative Liquid Propel­
lant Gun, RLPG) needs more time to "ma­
ture)." I also feel that the risk involved In 

Investing In the development of the pro­
gram, Is outweighed by the possible bene­
fils It will bring. Even the authors agree that 

AFAS will serve as a "technology carrie~' 

which could produce Innovations used in 

future combat vehicles. 

In principle, I agree with the authors on 

the concept of a common chassis, and the 
benefits derived from commonality among 
combat vehicles in our future heavy units. 
However, I do not belileve that the Ml 

chaSSis is the vehicle that will carry the 

army in the futUre "Force 2000." The Ml Is 

a remarkable, battle-tested system, but It Is 

now reaching the limits of its potential for 

development. The authors admit that the 

M1 should be out of active service around 
2020-2025. Between now and then, the 

cu,rent Ml09A6 "Paladin" howitzer system 

should be able to adequately support an 

M1A2-equlpped force. The Paladin Is more 

than equal to the task and will be fully 
fielded soon. To settle for an Ml-based 

AFAS as a quick fix would be sailing our­
selves short in the long run. 

I believe that Investing In the develop­
ment of an entirely new chassis for the 
AFAS and FARV could provide a candidate 

future annored family of vehicles for 2020 

and beyond. In times such as now, when 
R&D funding Is scarce, we need to cooper­
ate as branches for the good of the entire 
force. AFAS Is one of the few weapons pro~ 
grams that still has avid support from the 

congressional defense policy makers. With 

the support of the infantry and armor com­
munlly, the Crusader program may prove to 

be the best possible "testbed" for the devel­
opment of the next generation tank or In­
fantry fighting vehicle. 

The authors' support for the 155mm L52 

cannon coupled with the Modular Artillery 

Charge System (MACS) as the annament 

for the AFAS shows the nearsightedness of 

their thinking. I feel that this strategy Is bet­

ter suited to an armament upgrade of the 

Ml09A6 Paladin. We should commit our­
selves to developing Regenerative Liquid 
Propellant technology. Bringing this system 

to maturity would allow us to sat a future 

standard. It would also be the greatest in­
novation In cannon technology since the In­
troduction of smokeless powder. In the In­
terim, the AFAS developers have already 

Identified the need to procure the 

"Unlcharge" system as a backup to aug­
ment the RLPG. 

While my main opposition to the pro­
posad Ml AFAS is baaed on the philoso­
phy behind Its development, I have also 

noted some technical problems with the de-

Continued on Page 47 
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Mentoring -

MG Lon £. Maggart 
Commanding General 

U.S. Army Armor Center 

A Critical Element 
in Leadership Development 
The Anny is recognized around the 

world for its exceptional leader devel­
opment programs. No other army has a 
system equal to ours. We have made 
great strides in counseling our subordi­
nates to help them improve their per­
formance. We are indeed very good. 
But the fact is, turbulence in the Anny 
has created the need for a more per­
sonal approach to taking care of peo­
ple. 

The knowledge, skill, and experiential 
requirements placed on leaders today 
may well exceed the capacity of our 
formal education system to develop fu­
ture leaders capable of dealing with the 
complex problems they will face. 

As the Anny grows smaller, we re­
quire our soldiers to perform increas­
ingly more complex tasks, often in jobs 
for which they have insufficient experi­
ence or training. We ask our soldiers to 
work more efficiently and to produce 
quality work in diverse areas, like digi­
tal operations and experimentation on 
future force structures, on which pre­
cious little precedence exists. 

It is up to all of us to give our subor­
dinate leaders the best possible chance 
for success. Clearly, one of the easiest 
ways to do this is through mentoring. 
The personal mentorship hetween sen­
ior and junior leaders is essential in 
filling the information gap. Mentorship 
provides another avenue to help moti­
vate, educate, and guide quality people 
to higher levels of performance. 

Mentoring may he the critical missing 
key to help compress the learning 
curve of young leaders. In today's 
world, there is much to know and so 
little time to learn it that mentoring 
may he the best way to ensure profes­
sional development and survival on the 
battlefield. The mentor can help his 
subordinates sort through information 
overload and surface what is really im­
portant. 

Mentorship has a self-perpetuating ef­
fect as well. Leaders who have been 
well mentored tend to become great 
mentors themselves. The bond of trust 
and confidence that results from a 
mentoring relationship lasts a lifetime. 
Mentoring provides a unique opportu­
nity for young, upcoming leaders to 
have a permanent, personal linkage 
with experienced senior officers who 
have demonstrated professional compe­
tence, outstanding leadership, and intel­
lectual ability. 

The best mentoring comes from a 
personal commitment hetween the sen­
ior and junior, rather than through some 
type of assignment process. Mentoring 
may well occur outside of normal com­
mand relationships or branches. In fact, 
mutual trust and confidence must exist 

. between the mentor and those whom 
he mentors long hefore a permanent 
mentoring relationship hegins. 

Mentoring may take several forms. It 
may he strictly related to branch issues, 
advanced warfighting concepts, or 

through intellectual engagement. The 
subjects that can he discussed are un­
limited, rauging from officership to 
theoretical constructs. It is up to the 
mentor to decide which areas are ripe 
for exploration and for those mentored 
to seek information which meets their 
specific needs. 

Mentoring can he transformational for 
both the mentor and those mentored. 
Each learns from the other as they 
work together over the course of time. 
For the mentor, it is a way to influence 
the progress of bright, young leaders: 
Collective wisdom gained from years 
of experience is passed from senior to 
junior leaders as a bridge between the 
past and the future. The mentor gets 
the pleasure of watChing young leaders 
grow and progress far heyond the level 
that could have been achieved other­
wise. Those who are mentored learn, 
grow, and mature. 

The mentor also gains access to what 
subordinates are thinking and insight 
on what is working well and what isn't. 
The mentor will gain invaluable and 
honest feedback from those who make 
the organization work. The mentor can 
use those who are mentored to help im­
part new ideas and ways of doing busi­
ness throughout the organization and 
beyond. Mentoring provides both secu­
rity and courage to those mentored. Se­
curity occurs because there is someone 

Continued on Page 11 
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CSM Ronnie W. Davis 
Command Sergeant Major 
U.S. Army Armor Center 

Creativity -
The Soldier's Vision 

Creativity - your vision of how to 
do things better, more efficiently, for 
optimum effectiveness - enhances our 
opportunity to improve the Army and 
its ability to fight and win tomorrow's 
battles. 

Fort Knox's Directorate of Force De­
velopment, previously the Directorate 
of Combat Development, has one over­
riding mission - to modernize the 
force as we enter the infonnation age. 
They also provide combat development 
interface for the annored force with in­
dustry, other government agencies, and 
allied nations. 

One of the key programs managed by 
the directorate that directly impacts ar­
mor soldiers is the Soldier Enhance­
ment Program (SEP). The program is a 
Congressionally-funded initiative that 
began in 1989 to increase the combat 
effectiveness of soldiers. Some of these 
items are already in use. They include 
lighter, more comfortable load-bearing 
equipment, field gear, survivability 
items, communication equipment, and 
navigation aids. The intent of the SEP 
is to quickly field (witltin 2-3 years) 
promising developmental and commer­
cial off-the-shelf items. The program 
bypasses many of the steps in the cur­
rent acquisition process. 

For efficiency, the program is divided 
into categories and between propo­
nents: 

• Dismounted Soldiers: The 
States Army Infantry 
(USAIS) 

United 
School 
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• Combat Crews (Ground): A join ef­
fort between The United States 
Army Annor School (USAARMS), 
and The United States Anny Infan­
try School (USAIS) 

• Combat Crews (Air): The United 
States Anny Aviation School 
(USAVNS) 

• Other Soldiers: Combined Anns 
Support Command (CASCOM) 

These organizations are responsible for 
the identification, idea generation, 
documentation, and development of 
materials needed to eliminate battle­
field deficiencies. 

SEP is a team effort that begins with 
the Army's most valuable asset, the in­
dividual soldier. The program solicits 
suggestions from individual soldiers, 
commanders, and other combat devel­
opment organizations. These sugges­
tions are evaluated and documented. 
Those selected are taken through a se­
ries of steps which indicate either off­
the-shelf procurement or contract de­
velopment. To meet a crisis or rapid 
deployment situation, SEP can recom­
mend emergency procurement, surge 
production, or special modifications of 
current equipment. Once the item is 
procured and field tests are conducted, 
the item is issued to soldiers in the 
field. 

Some programs initiated under SEP 
are: The ambidextrous shoulder holster 
(ASH), a shoulder holster, usable by 
both right- and left-handed soldiers; the 
thellie suit, a camouflage-pattem suit 
that suppresses the thennal signature of 

the wearer: the mounted crewmen boot, 
an all-weather, safety combat boot de­
signed specifically for mounted warri­
ors; and the mounted crewman com­
partmented equipment bag (MCCEB), 
a water-resistant compartmented bag to 
store and secure equipment as a sup­
plement to the duffel bag and ALICE 
rucksack. These ideas weren't devel­
oped in a secret laboratory or an Army 
"think tank." They came from individ­
ual soldiers, like yourself looking for a 
better way to do business. 

The Soldier Support Branch of the 
Directorate of Force Development 
manages SEP for Fort Knox. If you 
wish to submit material you can do so 
either by calling DSN 464-4794 or 
commercial (502) 624-4794. The E­
mail address is AINSWORR@KNOX­
EMHI.ARMY.MIL, or write to: Com­
mander, USAARMC, ATTN: ATZK­
FDS (SGT Ainsworth), Fort Knox, KY 
40121-5000. 

Your proposal should contain: the 
item's description, objective, applica­
tion, possible commercial source of 
procurement, whether the proposal will 
replace an existing item, and if the item 
is used by a sister service. Finally, in­
clude your name, rank, organization, 
and telephone number. SEP was devel­
oped to harvest the wealth of knowl­
edge of the force. Your participation in 
the program will enhance our ability to 
improve equipment and increase the 
survivability of our Anny. The pro­
gram is in place: now all we need is 
your imagination to make it a success! 

5 



The Saudi Arabian National Guard 
Motorized Brigades 
Wheeled Armor Plays a Big Role 
In the Kingdom's Internal Security Mission 

by Lieutenant Colonel Martin N. Stanton 

Wheeled annored organizations are 
gaining new interest throughout the 
world as technology allows wheeled 
vehicles to mount larger guns and per­
form a more diverse range of missions. 
Cheaper production and maintenance 
costs make them attractive to many na­
tions seeking more "bang for their 
buck." Additionally, although not suited 
to all terrains, wheeled annor is sur­
prisingly adaptable. 

Among the most dynamic and inno­
vative wheeled annored organizations 
in the world today are the motorized 
brigades of the Saudi Arabian National 
Guard (or SANG). These two brigades 
(expanding to three) are the epitome of 
a robust force structure built around 
specific mission requirements, yet it is 
still very adaptable to other roles and 
missions. 

The mission of the motorized bri­
gades is to provide internal security 
within the Kingdom of Saudi Arabia, 
particularly for the oil fields in the 
Eastern Province. They provide quick 
reaction forces to the guard mounts and 
light vehicle-borne patrols that provide 
the actual site security. In addition, the 
brigades' internal security mission re­
quires them to be able to quickly move 
anywhere in the kingdom to conduct a 
full spectrum of internal security opera­
tions. Lastly, in time of war, the bri­
gades will fight alongside the MODA 
(Ministery of Defense and Aviation) 
forces in defense of the kingdom. 

A key consideration in the design of 
the TO&E for the SANG motorized 
brigades was self-deployability. Saudi 
Arabia does not have the rail infra­
structure to transport annored units 
quickly within its borders. It does, 
however, possess a modern· road infra­
structure supported by many improved 
dirt tracks into the hinterlands. 
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Wheeled vehicle mobility is quite good 
throughout the country. It followed that 
in this particular case, a wheeled ar­
mored organization had several key ad­
vantages over a tracked one. Wheeled 
annored vehicles would not require 
heavy equipment transporters, instead 
being able to self deploy along the na­
tion's highways. In addition, most of 
Saudi Arabia's deserts are hard-packed 
sand, as opposed to dunes. A wheeled 
annored force can travel over 90 per­
cent of Saudi terrain with only the 
worst dunes or most inaccessible 
mountain regions being untrafficable. 

MotorIzed BrIgade OrganIzation 

Currently there are two motorized bri­
gades in SANG. The Imam Moham­
med Bin Saud Brigade (IMBSB) is in 
Riyadh, and the King Abdul Aziz Bri­
gade (KAAB) is stationed in AI Hofuf 
in the Eastern Province south of Dam­
mam. They are identical in organiza­
tion and almost identical in equipment, 
the major difference being in the anti­
tank platoons of the line companies and 
in the artillery battalions' cannon sys­
tems (M102 vs MI98). 

Each of the brigades has over S,OOO 
soldiers and is organized as a combined 
arms command with four maneuver 
battalions - the IMBSB with the 1st, 
2nd, 3rd, and 4th Combined Arms Bat­
talions (CABs), and the KAAB with 
the Sth, 6th, 7th, and 8th. Each brigade 
has an artillery battalion, the 1st SANG 
artillery battalion with the IMBSB with 
MI02 IOSmm howitzers and the 2nd 
with the KAAB has ISSmm MI98 
towed howitzers. There is no auto­
mated fire direction system like 
TACFlRE; however, all missions are 
plotted using the Back Up Computer 
System (BUCS) with a mannal com-

puter and check computer. Each bri­
gade also has an organic air defense 
battery with four platoons of four Vul­
can 20nun antiaircraft systems and a 
newly-formed Stinger platoon. The CS 
and CSS units organic to each brigade 
include a reinforced company (really a 
small battalion) of combat engineers 
with heavy equipment, a signal com­
pany, an MP company, and a robust lo­
gistical support battalion that is capable 
of supporting the brigade on sustained 
operations in a desert environment. 

The key differences between the bri­
gades (besides artillery systems) is the 
number and type of weapons systems 
in the antitank platoons of the line 
companies. The IMBSB line compa­
nies have only two TOW systems; in 
the KAAB, they bave six. In addition, 
the 90mm gnns in the KAAB are the 
more powerful Cockerill type. The 
IMBSB 90nun are of the less capable 
Mecar variety. These differences make 
the KAAB the most potent of the two 
brigades. In summary, the motorized 
brigade organization resembles that of 
a light cavalry unit with a large number 
of dismountable infantry, over 200 per 
battalion. 

A Family of V150s 

The first SANG motorized battalions 
began fielding in the mid- to late-
1970s. The family of vehicles chosen 
for the motorized brigades was the 
Cadillac Gage vIsa. It was versatile, 
robust mechanically, fast (S0-6O mph 
across open desert), and easy to main­
tain. The SANG operated 10 variants 
of the VISa, to include: 

- Armored Personnel Carrier 
- 90mm Cockerill cannon turret 
- 90mm Mecar cannon turret 
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- 20mm Oerlikon cannon turret 
- Dual Machine Gun Thrret (.50 

caJl7.62) 
- TOW I (pedestal version) 
- 81mm Mortar 
- Vulcan Air Defense system 
- Recovery 
- Command 
- Ambulance 
With the exception of the turreted 

systems. the TOW vehicle and the am­
bulance. all of the VI50s cany an M2 
.50 cal MG. The Saudi rifle squads 
cany FNIFAL rifles and FN 7.62 MGs. 
For antitank weapons. they have Carl 
Gustavs and later added Annor Pierc­
ing Infantry Light Ann Systems 
(APILAS). Radios were British RA­
CAL. both HF and PM (which caused 
many interoperability problems with 
U.S. forces during the Gulf War.) 

Tactical Employment Concept 

The motorized brigades are capable 
of perfonning many of the Mission Es­
sential Task List (ME1L) tasks of an 
armored cavalry regiment. The basic 
METL of the SANG motorized bri­
gades includes the following tasks: 

- Screen 
- Delay 
- Attack 
- Defend 

It was recognized that the brigades 
did not have the armor or firepower to 
stand head-to-head with armor units 
(i.e.. perform "No penetration" guard 
missions). However. at the same time it 
was felt that the speed and mobility of 
the organization. along with its TOW 
and light cannon systems. would make 
it valuable in a cavalry role. The bri­
gades could screen an extremely wide 
sector due to the large number of vehi­
cles and the four battalion organization. 
Employed correctly. the SANG motor-
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ized brigades are more than adequate 
to strip off an enemy's screening or re­
connai~sance elements. halt an advance 
guard, i and force an enemy to deploy 
main' ilody elements from march to bat­
tle formations. The speed of the VI50s 
would then allow the SANG elements 
to con4.1!9~ ,A quick withdrawal to the 
next delay ,)1osition. Additionally. in fa­
vorable- olriiunlstances (i.e.. augmented 

with tanks). the brigades could also 
conduct conventional attack and defend 
missions. 

Active Employment 

During the Gulf War. the KAAB was 
the first coalition unit to confront the 
Iraqis on the southern Kuwaiti border. 
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Fig. 3. 
Motorized Company 

Receiving the deployment order on 4 
Augus~ the KAAB closed the border 
and took up screening positions on 6-7 
August. For over two weeks, the 
KAAB was the only element screening 
between the Iraqis and the coalition 
units building up to the south. The 
IMBSB was held in reserve at Riyadh 
for the duration of the war. 

The KAAB's baptism of fire came in 
the battle for Khafji from 29 Jan-1 Feb 
1991. During this time frame, a series 
of battles took place from the point 
where the heel of Kuwait turns norlh, 
to Khafji on the Arabian Gulf (see Map 
I). While the U.S. Marines correctly 
receive the credit for stopping two of 
the Iraqi thrusts into Saudi Arabia, the 
actoa1 battle of Khafji itself was almost 
entirely an Arab battle. 

The Iraqi attack on Khafji began on 
the late evening of the 29th of January 
when an (estimated) brigade-sized ele-
ment of Iraqis crossed the border norlh 
of Khafji. The Iraqi forces that attacked 
and occupied Khafji were from the 5th 
Mechanized Infantry Division, a for-
mation that had been in reserve behind 
the Iraqi forward defensive belts. The 
division passed through the defensive 
belts and split into two columns, one 
moving towards Wafra, the other 
headed due south for Khafji. By 0130 
on the 30th, observation posts norlh of 
Kh1 reported they were under enemy 
attac and began to withdraw. By 0300, 
Khafji was in Iraqi hands. But un-
known to the ~is, two USMC recon-
naissance teams ad gone to ground in 
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Combat Power 
9 Infantry Squads 
S TOW Systems· 
3 90-mmGuns 
3 81mm Mortars 
1 20-mm Oerllkon 

20 .50 Cal MGs 
• 21n Imam Mohllllllll'll Bin 88ud Bde. 

the town and were reporting on Iraqi 
movements. 

At approximately 1500 on the 30th of 
January, the KAAB was given the or­
der from the Eastern Division to detach 
a battalion and contain the enemy in 
Khafji. At 1600, the 7th CAB was 
given the mission. For the purposes of 
this attack, two Qatari tank companies 
with French AMX-30s were attached to 
the battalion. The battalion commander 

(LTC Malar) was given little intelli­
gence and no time to conduct any re­
connaissance. The battalion moved out 
shortly after 1700 and was accompa­
nied by the U.S. battalion advisor, LTC 
Taylor, and his assistant, MSG Middle­
ton. 

When the 7th Battalion reached the 
gas station three kilometers south of 
Khafji, they encountered elements of 
the 3-3 Marines (see Map 2). At about 
this time, the 7th Battalion bad its mis­
sion changed by the Eastern Division 
from screening south of the town to re­
taking Khafji. 

The scheme of maneuver developed 
by LTC Malar involved attack along 
the road with two companies abreast 
with a third in reserve. The lead com­
panies would be accompanied by the 
Qatari armor. The scheme of maneuver 
was drawn up with only vel)' rudimen­
tary knowledge of the positions and 
strength of the enemy. In spite of the 
reporting by the Marine observer 
teams, there was still considerable con­
fusion as to the Iraqi strength in the 
town. At this point, most of the Coali­
tion forces were still under the impres­
sion that the Iraqis in Khafji were only 
in reinforced company or battalion mi-
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Khaf)1 and the Gulf Coast 

nus strength. As it turned out. elements 
of three Iraqi battalions reached the 
town. 

Prior to the attack on Khafji. further 
delays were experienced trying to clear 
prep fires with the supporting USMC 
artillery. At 2300. the battalion began 
moving forward towards Khafji from 
its positions south of the town. 

As they advanced towards Kbafji. the 
7th Battalion was met by intense direct 
fire from the town. LTC Taylor. a vet­
eran of infantry combat in Vietnam de­
scribed the volume of enemy fIre as 
"flabbe~asting." The initial Saudi at­
tack was halted outside of Khafji with 
the National Guard companies and at­
tached Qatari tanks exchanging fIre 
with, the Iraqis for over two hours. Fi­
nally at 0320. the 7th CAB commander 
ordered a withdrawal to behind the Na­
tional Guard barracks compound adja­
cent to Khafji. temporarily breaking di­
reet fire contact with the enemy. al­
though intermittent tracer fire could 
still be seen coming from Kbafji. 

= 

~ 
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After the initial setback, the Brigade 
ordered 6th and 8th CAB each to 
cross-attach one company to the 7th 
CAB and ordered the 7th CAB to at­
tack again at 0730. The 7th CAB attack 
was to be coordinated with an attack 
by the 5th CAB and a MODA tank bat­
talion that would lake place to the 
northwest of the town. It was decided 
that the 7th CAB would attack the 
southeastern part of Khafji with three 
companies. keepin(! the two attached 
compli11ies in reserve. The MODA 
forCes were to lake the southwestern 
part ofKhafji. From there. the Saudis 
would worktheir way south to north to 
secure the town. 

By 0830. 'the attack had commenced 
with 7th' CAB driving into the south­
east' portion of town. meeting heavy 
but I~ely inaccurate fire. Most of the 
Saudi fatlilities that occurred in this at­
tack were' from two catastrophically 
destroyed VI'50s. The 7th CAB com­
mander cOmmitted his reserve of two 
attached companies to attack along the 

southwestern part of town. The battal­
ion made good progress and knocked 
out numerous Iraqi vehicles in the 
streets of Khafji. At lOOO. the remain­
der of the 8th CAB under LTC Hamud 
was ordered by brigade to hegin mov­
ing immediately to Kbafji. along with 
several attached antitank platoons from 
the 6th CAB. Meanwhile. at lOOO. the 
5th CAB under LTC Naif had moved 
to engage and destroy an Iraqi com­
pany along the main road north of 
Kbafji. knocking out 13 tanks and 
APes and capmcing six more. along 
with 116 prisoners. for the loss of two 
KIA and fIve WIA. After destroying all 
of the Iraqi forceS in view and securing 
their prisoners. the 5th CAB withdrew 
about four kilometers to positions to 
the northwest of the SANG compound. 
This withdrawal was perhaps the most 
serious tactical error on the part of the 
SANG during the battle because the 
road from Khafji was vulnerable to be­
ing cut. Had the 5th CAB moved 
astride the road in a blOCking position. 
they could have cut off all of the iraqis 
in Kbafji. Because of this failure. a few 
Iraqi vehicles managed to escape. al­
though more could have laken advan­
tage of this failure to block the road 
than did. 

The attack in the town continued with 
the attached company of the 8th CAB 
making contact with and relieving the 
Marine observer teams at 1200. The re­
mainder of the 8th CAB reached Khafji 
around 1330. linked up with the 7th 
CAB. and took over the northeast sec­
tor of the town. The attack continued 
with the two SANG battalions clearing 
most of the southern portion of the 
town. Around, 1830 (dusk). the attack 
was discontinued with 7th CAB with­
drawing to the SANG compound to re­
ann and the 8th CAB remaining in 
place within the town. 

At this point. Iraqi remnants - ap­
proximately two companies and 20 
AFVs - were still in the northeast part 
of the town. However. no attempt was 
made by the Iraqis to break out the 
night of the 31st. in spite of the fact 
that the road was not blocked. 

The next morning (I Feb). the attack 
was resumed at 0730 with the 7th and 
8th CABs (+) attacking abreast. in­
itially with the 8th CAB. then shifting 
south to clear the southern half of 
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Khafji. The 7th CAB advanced to the 
north to eliminate pockets of Iraqi re­
sistance in northern Khafji and near the 
water desalinization plant Iraqi resis­
tance was sporadic, with most Iraqi 
soldiers surrendering upon being en­
gaged. All remaining Iraqi armored ve­
hicles in the town were destroyed or 
captured and the few remaining Iraqi 
soldiers who were not taken prisoner 
became fugitives among Khafji's de­
serted buildings. Meanwhile, the 5th 
CAB and MODA forces moved to the 
north and west of the town but never 
actually succeeded in cutting the road. 
Several Iraqi vehicles attempting to es­
cape were destroyed either by Saudi 
TOWs or USMC attack helos. Later in 
the afternoon, the 7th CAB shifted to 
the west and the 8th CAB moved north 
abreast of the 7th to occupy positions 
forward of the desalinization plant. By 
I ·00, the battle for Khafji was over, 
and the Saudis were conSOlidating to 
the north of the town. 

The coalition casualties consisted of 
seven V 1.50s of vatious types and two 
Qatari AMX-30s (which were sub­
sequently recovered). Most of the 
V150s were knocked out by RPG-7 
fire in the close-range fighting inside 
the town of Khafji, although one of the 
two that was a catastrophic kill was hit 
by a lOOmm main gun round from a 
T-55. 1\vo of the destroyed VI50s were 
catastrophic kills with 100 percent 
crew casualties. The others were aban­
doned by their crews after being dis­
abled. Some of these were burned out 
after being abandoned. A few Saudi ve­
hicles were hit by 12.7mm MG fire, 
but none were disabled. Saudi forces 
suffered 18 dead and 50 wounded in 
the battle with most of the dead com­
ing from the two killed VI50s. 

Iraqi casualties were much heavier, 
the author personally having counted 
81 bumed out hulks in and around 
Khafji. Most of these vehicles were 
Chinese Type 63 APes or T-55/59 
tanks. Some of the tanks had lraqi­
manufactured add-on armor. fit addition 
there was one MTLB and a pair of SP 
122s, as well as a half dozen soft­
skinned wheeled vehicles among the 
enemy wrecks. A dozen of the type 63 
APes were taken intact. The enemy 
lost approximately 60 dead and 400(+) 
prisoners. The most effective direct fire 
antiarmor weapons against the Iraqi ar-
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mor were TOW I missiles and 90mm 
Cockerill guns of the Saudi VI50s and 
the 105mm guns of the Qatari AMX-
30s. By far the most Iraqi armored ve­
hicle kills were to air and ground 
launched TOW missiles, although sur­
prisingly, several T-55s had to he re-en­
gaged several times before they were 
completely destroyed. The TOW was 
effective in all cases against the 1Ype 
63 APe, with numerous spectacular 
catastrophic kills (several of which had 
roadwlleels flung over 100 feet into the 
air). The 105mm of the Qatari tanks 
was successful against all armor en­
countered. No evidence of 90mm 
Cockerill hits on Iraqi T-55s could be 
found but the Cockerill gun was effec­
tive against the Chinese Type 63 APe 
with several catastrophic kills andnu­
merous penetrations. fit addition, some 
of the Type 63 APes were knocked out 
by shoulder-fired Carl Gustavs (most 
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after they had been abandoned). Most 
Iraqi vehicles in the town evidenced 
numerous .50 cal MG strikes, but there 
was no way of determining if the dam­
age had any impact on the cause of the 
vehicles' demise. The Iraqi armor at 
Khafji was also engaged effectively by 
USMC AHls and high performance 
aircraft (USAF, USMC) as well as 
155mm field artillery. 

The SANG motorized brigade mgani­
zation had proven that it could perse­
vere in a stand-up fight with armored 
opponents. The cross-attachment of 
Qatari tanks and the massive expendi­
ture of TOW missiles, as well as all 
other classes of munitions,. literally 
smothered the Iraqi forces with fire. 
Significantly, much of the fighting was 
at close quarters within the town itself, 
where supporting arms .didnot play as 
critical a role. The Saudis commented 
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on the maneuverability of the Vl50 
versus that of the Iraqi T-55s and type 
63APCs. 

For the remainder of the war, the 
King Abdul Aziz Brigade secured 
Khafji and conducted artillery raids 
across the border. During the coalition 
offensive, its engineers breached the 
border berm and the first Iraqi obstacle 
belt to allow the other brigades of the 
Eastern Coalition division to pass 
through. The KAAB's FA battalion was 
cross-attached to division control, and 
the brigade itself was given the mission 
of MSR improvement and security in 
southern Kuwait. 

The Future LAV 258 

SANG is currently in the process of 
reequipping its motorized brigades with 
LAV variants. The variants included 
are the basic LAV 25, the LAV recov­
ery, command and control, ambulance, 
AT (with the Emerson turret), air de­
fense, and l20mm turreted mortar sys­
tem. The SANG is also funding the de­
velopment of the LAV 105 with a soft 
recoil 105mm tank gun. 

The orgauization of the motorized 
brigades will be identical in terms of 
number and types of units. LAVs wiD 
generally replace Vl50s in the CS and 

CSS units. The difference in the new 
orgauization wiD be in the batli'li0ns. 
Each combined arms battalion will 
consist of three LA V 25 compauies, 
one LAV AT company, and one LAV 
105 company. The scout platoon will 
have LAV 25s, and the battalion heavy 
mortar platoon wiD consist of two sec­
tions of three LAV l20mm mortars 
each. The switch to single-system com­
pauies reflects SANG's recognition of 
the superiority of this type of organiza­
tion following studies conducted in the 
late 19808, when the replacement for 
the Vl50 was being sought. This deci­
sion was cemented by SANG experi­
ence in the Gulf War (the multi-system 
company being too cumbersome, espe­
cially in the employment of company 
mortar platoons). 

Summary 

Uniquely adapted for sustained opera­
tions in the harsh desert environment of 
Saudi Arabia, the SANG motorized 
brigade orgauization (both present and 
future) represents an innovative ap­
proach to what can be accomplished 
with wheeled armor. By itself, an ex­
tremely potent internal security force, 
the SANG motorized brigades, when 
employed in conjunction with the 
Royal Saudi Land Forces, represent the 
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concept of a wheeled cavalry regiment 
in its most mature fonn. The SANG 
motorized brigades offer tremendous 
capability in terms of troops employed 
and the cost of the units to field and 
maintain. They represent a very suc­
cessful example of sound force struc­
ture decision-making on the part of the 
Saudi government. 

Commander's Hatch (ContlnuedlromPage4) 

with whom to check signals. Courage 
comes from knowledge. 

The mentor provides focus for the 
natural curiosity of young leaders to 
learn and explore the various compo­
nents of soldiering. The mentor serves 
as a guide to help young leaders gain 
the most from beneficial experiences 
while helping them avoid the pitfalls. 
The mentor can teach the art forms es­
sential to the application of advanced 
tactics, battle command, and a thou­
sand other equally important topics. 
The mentor can expose young nfficers 
to expert knowledge on the subtleties 
of operatioual art and strategic thought. 
And perllaps most importantly, the 
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mentor can model the values and war­
fighting spirit so important for the 
mounted force and the Anny. 

Mentoring brings for both parties ex­
hilaration and exhaustion. There is no 
greater satisfaction than teaching or 
learning something new and useful. 
However, considerable energy must be 
extended to challenge and teach even a 
small group of bright, young leaders; 
for those mentored, there is an expecta­
tion of performance to a higher stand­
ard. 

Mentoring offers unparalleled oppor­
tunities now to build the mounted force 
of the future. If you are a battalion 

commander and are not mentoring sev­
eral promising young officers, you are 
behind the power curve already. Men­
toring may be the single easiest way to 
develop our young . leaders. But to do 
so, each of you must be willing to 
commit the time necessary to do it 
right, and to set the conditions so that 
your young leaders wiD seek you out 
as their mentor. 

Mentoring is critical for growing fu­
ture mounted warfighters. It is up to us 
to provide the guidance and inspiration 
to give them the tools to do in the 21st 
Century what we did in Desert Stonn. 

ON THE WAY! 
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Scouting 
at 

52° Below 
An Introduction 

to the 

Arctic Cavalry 

by Captain Keith Sharples 
and First Lieutenant Ken Dobert 

With the downsizing of the U.S. mili­
tary, it is interesting to note the activa­
tion of a truly unique - perhaps the 
most unique - American cavalry unit. 

On 16 June 1994, A Troop, 4th 
Squadron, 9th Cavalry (recently re­
flagged as E Troop, 3rd Squadron, 17th 
Cavalry), was activated at Fort Wain­
wright, Alaska, as the cavalry troop for 
the newly formed 1st Brigade, 6th in­
fantry Division (Light). 

Echo lfoop, "Arctic Recon," enjoys 
the distinction of being the only sepa­
rate light cavalry troop and the only 
Arctic-trained and equipped cavalry 
unit in the U.S. Army. Because E 
Troop is the first ground cavalry to op­
erate at Fort Wainwright in many years, 
the armor and cavalry communities 
have little familiarity with the type of 
environment and organization. 

The deactivation of the 6th Infantry 
Division (Light) and its accompanying 
4-9 Reconnaissance Squadron created a 
need for a new cavalry unit in Alaska. 
The 1st Brigade, 6th ID (Light), despite 
its misleading name, is a separate in­
fantry brigade (SID), aligned adminis­
tratively under the 10th Mountain Divi­
sion. Headquartered at Fort Wain­
wright, Alaska, the brigade actually 
falls under the control of the United 
States Army, Alaska (USARAK) and 
the United States . Army, Pacific 
(USARPAC). It is a completely self­
sufficient, rapid deployment force of 
three light infantry battalions, (one of 
which is airborne), one field artillery 
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battalion, and a support battalion. The 
1st Brigade is the largest SID in the 
U.S. Army, and has its own military in­
telligence company, engineer company, 
signal company (MSE), long-range sur­
veillance detachment (LRSD), head­
quarters and headquarters company 
(HHC), and of course, its own ground 
cavalry troop. (Fig. I) 

Until its deactivation in June 1994, 
the 4th Squadron, 9th Cavalry was the 
divisional cavalry (reconnaissance) 
squadron for the 6th Infantry Division 
(Light) and consisted of a headquarters 
and headquarters troop (HHn and two 
air cavalry troops equipped with OH-
58 and AH-I helicopters. The ground 
cavalry troop, which the squadron was 
authorized, was a round-out unit from 
the Army Reserves, stationed in Madi­
son, Wisconsin. With the an­
nouncement of the deactivation of the 
4th Squadron, 9th Cavalry, an immedi­
ate need arose for an active duty 
ground troop to be organized at Fort 
Wainwright to support the SID. 

Troop Organization and Equipment 

The current Modified Table of Or­
ganization (MTOE) for the arctic cav­
alry is based on the ground troop of the 
reconnaissance squadron with addi­
tional support sections, to include mess, 
medical, fuel, cargo and maintenance 
assets. The troop's authorized strength 
is six officers and 93 enlisted, includ­
ing an Arctic MTOE authorization of 
three mechanics for Arctic vehicles and 
equipment. 

The troop's platoon organization (Fig. 
2) is significantly different from the 
scout platoons outlined in FM 17-98, 
The Scout Platoon. Because E Troop is 
based on the light infantry division's 
reconnaissance squadron ground troop, 
there are some interesting charac­
teristics not found in other cavalry 
troops. One difference is the use of six 
High Mobility Multipurpose Wheeled 
Vehicles (HMMWV) instead of ten in 
each scout platoon. Organizationally 
and, to a lesser extent, tactically, the 
Arctic cavalry platoons most closely 
resemble the six-vehicle Cavalry Fight­
ing Vehicle platoon. Other charac­
teristics include the absence of mortars 
at the troop level, the presence of an 
eight-HMMWV cargo section, and the 
Arctic MTOE authorization of 14 
Small Unit Support Vehicles (SUSVs). 

There are two platoons of six hard­
topped HMMWVs each. The scouts oome 
equipped with M1025 HMMWVs 
armed with MK 19 grenade launchers, 
M60 machine guns, and .50 caliber 
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machine guns. Each vehicle carries a 
crew of three soldiers (driver, ~er, 
and TC), as well as M-16A2s, mght vi­
sion devices, GPS, NBC equipment, 
and dual-net secure radios. The pla­
toons normally operate in two sections 
of three vehicles each under the control 
of the platoon leader or platoon ser­
geant (Fig. 3). 

The two antitank platoons provide 
overwatch for the scout platoons. These 
TOW platoons consist of four M966 
hard-topped HMMWV s each and are 
armed with the M220A2 TOW missile 
system. Each M966 carries a crew of 
three soldiers (driver, gunner, and TC), 
as well as two M-16A2s, a 9mm, night 
vision devices, GPS, NBC equipment 
and dual-net secure radios. Both TOW 
platoons also have four M998 cargo 
HMMWVs to -transport soldiers' gear, 
Arctic equipment, and ammunition. 

The terrain in Alaska is often not 
suited to operation of the TOW missile. 
Trees and close terrain limits the sys­
tem's utility. By removing the Missile 
Guidance System (MGS) t1<ly and add­
ing the proper mount, the TOW vehi· 
cles can mount the MKI9, M2 .50 cal, 
or MOO machine guns. This is also 
quite handy for contingencies where 
the threat may not have a significant 
armored vehicle capability. In these 
situations, the TOW systems are stored 
in the cargo HMMWV s for availability 
in case the threat or terrain changes 
(Fig. 4). 

The headquarters platoon (Fig. 5) 
provides complete otganizational level 
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support of the troop in the field. The 
headquarters platoon consists of medic, 
mess, maintenance, fuel, cargo, and 
headquarters sections. The medic sec­
tion consists of two M996 HMMWV 
ambulances and five soldiers, two E5s 
and three EI-4s, one of whom is a 
combat medic. 

The mess section is two M35A2 
trucks and an MKT field kitchen, along 
with four soldiers, (one E6, one E5, 
and two EI-4 cooks). The maintenance 
section consists of seven mechanics 
and a one-man fuel section. The troop 
is authorized one E7 motor setgeant, 
one E5 light wheeled vehicle me­
chanic, one E5 equipment records 
clerk, one E4 signal specialist, one E4 

recovery vehicle operator, one E3 pe­
troleum handler, and two E3 light 
wheeled vehicle mechanics. Addition­
ally, the Arctic MTOE authorizes one 
E5, one E4 and one E3 light wheeled 
vehicle mechanic. 

Some reconnaissance squadrons cross­
level TOW systems and scouts to make 
four mixed platoons of five vehicles 
each. It was decided to retain the 
MTOE platoon construction to facili­
tate training on the TOW and MKl9s 
with the option of cross-leveling vehi­
cles and crews after the initial equip­
ment train-up. Retaining the basic or­
ganization was necessary due to the 
general lack of operator familiarization 
with the weapons systems. 
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Instead of mortars, the reconnaissance 
squadron support comes from the gnn­
ships of the air cavalry troops. Today, 
in the separate cavalry troop, indirect 
fire support is picked up by the troop's 
MKl9s and by field artillery support­
ing the brigade. This means that the 
troop requires greater priorities of fire 
th •• n might otherwise be necessary. The 
troop is also supported by a fire sup­
port team (FIST) of four soldiers 
mounted in an M966 HMMWV. 

What makes the troop particularly 
unique is its second set of tactical vehi­
cles, 14 Swedish manufactured Small 

HQPlatoon 

1/1 
I 

.1. 

S~ 
.. 

El~. --
TOTAL 2/0/28 

FIg. 5 

Unit Support Vehicles (SUSV). The 
SUSV provides excellent over-snow 
mobility in extreme conditions. These 
snow tractors can move through deep 
snow, mud, and muskeg with little dif­
ficulty. (Muskeg is a phenomenon 
where water accumulates above the 
layers of permafrost in the soil. This 
creates an uneven almost bog-like sur­
face which requires experience and a 
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good vehicle to avoid getting stuck.) It 
is almost impossible to get a SUSV 
stuck. The SUSv, like the basic 
HMMWV, lacks armor protection, so 
these vehicles are used in a "battle 
taxi" manner, delivering scouts to a 
concealed position from which they 
can begin their dismounted reconnais­
sance or unload weapons for ground 
mounting. 

The SUSV is not equipped with 
mounts for ftring weapons off the vehi­
cle. All weapons must, therefore, be 
dismounted onto tripods and ftted from 
the ground. 

ATTACHED'IIIIIS 

Arctic OperatIons 

Stealth, firepower, 
and mobility are the 
three key. capabilities 
that the separate cav­
alry troop provides 
the sm (L). By being 
part of a rapid deploy­
ment brigade, E 
Troop must be pre­
pared to deploy to 
and fight in any envi­
ronment, not only the 
Arctic. The brigade's 
participation in many 
training exercises 
throughout the Pacific 
region offers the troop 
diverse training op-

portunities outside of Alaska. 

The brigade regularly participates in 
exercises Cobra Gold (Thailand), Bali­
katan (philippines), and Thndem Thrust 
(conducted throughout the Pacific 
Theater), as well as rotations to the 
Joint Readiness Training Center 
(JRfC) and the National Training Cen­
ter(NTC). 

1/0/15 

The troop's unique organization, sup­
ported unit, and area of operations re­
quire the troop to perform some opera­
tions which might not be common to 
most cavalry D."lits. These include air 
mobile and air load operations, cordon 
and search, convoy security, and escort 
tasks under the general heading of op­
erations other than war. The majority of 
the Arctic cavalry's tasks, however, are 
typical cavalry tasks with only minor 
modification for over-snow movement 
and operation out of SUSV s in the 
winter. 

Because of the inability to fire the 
TOW, MK19, .50 Cal, or MOO machine 
gun from the SUSv, it is necessary to 
dismount TOWIMK19 crews in over­
watch positions and to set weapons 
systems up using tripods. This is com­
plicated by the fact that the Alaskan in­
terior averages over 70 inches of snow 
every year. All dismounted movement 
must be conducted on snowshoes or 
cross-country skis. Heavy loads are 
transported on vehicles or towed into 
position on Aldo sleds, which are 
pulled by three soldiers wearing snow­
shoes. The TOW launchers and other 
crew-served weapons must be dug into 
the snow so that they do not sink fur­
ther upon firing. The MKI9 and .50 
cal. machine guns can be fired off of 
the tripod mounted on the Aldo Sleds. 
The MOO machine gun can be ftted off 
of an Aldo sled or a snowshoe. 

Mobility in the Arctic is challenging 
at best. During the winter months, 
mounted movement is restricted to 
SUSV s. In the long summer days, off­
road mobility is complicated by mus­
keg. Wheeled vehicular traffic is con­
fined to roads and trails. The SUSV s 
are also brought to the field during the 
spring and summer exercises to help 
recover mired vehicles. 
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Arctic Light Training 

Fort Wainwright, including the ad­
joining Yukon Training Area, offers the 
largest Arctic training area in the 
world, with 916,000 acres. An addi­
tional 670,000 acres for firing, testing, 
and training are available 100 miles 
southeast, a short drive by Alaskan 
standards, at Fort Greely. These areas 
offer a variety of training environ­
ments, from open tundra, to high 
mountains, rivers, glaciers, hills, and 
thick forests. 

Because of the extreme conditions 
under which units in the Alaskan inte­
rior must operate, training must be, and 
is, tough and realistic. Winter lasts gen­
erally from October to March while 
temperatures around Fort Wainwright 
hover near -20 degrees Fahrenheit for 
most of the winter and can dip down to 
-50 degrees Fahrenheit. These figures 
do not include wind chill. These are the 
weather conditions in which the Arctic 
cavalry specializes. The rationale is 

M1067SUSV 
1SG/SUPPLY 

that if the enemy is preoccupied with 
trying to stay warm, he will be less in­
tent on his local security. Lowered se­
curity, of course, makes it easier to 
conduct reconnaissance or close with 
and destroy the enemy. 

Training and proper equipment make 
operation in the Arctic possible and the 
soldiers have the equipment, vehicles, 
and clothing necessary to survive and 
operate in this harsh environment. Mili­
tary vehicles are equipped with Arctic 
heaters which augment the standard 
heaters. Winterization kits are also nec­
essary to keep engines and batteries, 
from freezing in the extreme condi­
tions. For the individual soldier, the 
Army's Extended Cold Weather Cloth­
ing System (ECWCS) combines state 
of the art fabrics, Gore-tex and 
polypropylene, into a clothing system 
that insulates and repels the elements 
even in the harsbest conditions. 

Activation of the troop created a 
training and experience gap, with only 
a few members experienced in extreme 
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cold weather conditions. After activa­
tion, it becarne necessary to develop a 
rigorous training program to prepare 
for the onslaught of winter. The Air 
Force Arctic Survival Training School, 
taught at Eielson Air Force Base, 
Alaska, helped provide some of the 
troop's leadership with winter survival 
skills. The Army's Northern Warfare 
Training Center provided the most 
valuable training. The entire troop at­
tended the three-week Infantry Com­
pany Course during November and De­
cember of 1994, learning the basics of 
oversnow movement (snowshoe, ski­
joring, Akio sled pulling, downhill and 
cross country skiing), and Arctic sur­
vival skills (snow cave shelters, tent 
and stove drills, fire building, and other 
field-craft). This course is taught at 
Fort Greely, Alaska, by some of the 
Army's top cold weather instroctors 
and culminates in a three-day tactical 
field problem under extreme Arctic 
conditions. Temperatures during the 
course reached a low of -52 degrees 
Fahrenheit The troop becarne the first 
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wide range of reconnaissance 
and security assets. This al­
lows the brigade to select the 
organization which best 
meets the needs of the mis­
sion. 

Above, troops en­
gage enemy dis­
mounts In a train-

The cavalry is an excellent 
choice for screen operations 
requiring quick, lateral (mov­
ing flank screens) or ex­
tended movements against 
enemy operating dismounted 
or using light armor vehicles. 
The troop's scout platoons 
can screen an area from three 
to five kilometers wide, de­
pending on the terrain. In 

ing exercise. 

At left, a scout 
HMMWV on patrol. 

conjunction with the LRSD, 
battalion scouts, GSR, and 
ground cavalry, the brigade 
can create an excellent secu­
rity zone possessing depth, 
firepower, and covering both 
mounted and dismounted 
avenues of advance. The 
LRSD, cavalry scouts, and 
TOW platoons operating out 
of hide positions can create a 
hunter-killer team offering 
stealth and punch. 

Below, a SUSV 
loads aboard a C-
130 during North­
em Edge '95. 

non-infantry unit to complete the de­
manding three-week course. Working 
closely with light infantry and other as­
sets in the brigade requires an emphasis 
on light fighter skiUs. The troop con­
ducts regular and extensive dismounted 
patrolling, quarterly 20km tactical ruck 
marches, aerial insertions, and sling­
load training. In addition, there is a 
strenuous PT program that involves 
stretching and calisthenics outdoors in 
winter temperatures down to 30 de­
grees below zero, as well as snowshoe 
marches and cross-country skiing to 
keep physical training exciting. 

Tactics, Techniques, and 
Procedures 

Because the SIB possesses its own 
LRSD, ground cavalry troop, military 
police, chemical reconnaissance, 
ground surveillance radar, and battalion 
scout platoons it is equipped with a 
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Because of the firepower of 
the separate light cavalry 
troop, it can be used to bring 
overwhelming force quickly 
to bear on the enemy. It 
makes an excellent counterat­
tack, reserve, or reaction 
force against a lightly ar­
mored threat where vehicular 
mobility is not a constraint. 
The cavalry also provides 

firepower and mobility for convoy es­
cort missions and quick reaction forces 
covering the movement of friendly 
convoys or patrols. 

Other possible uses for the cavalry 
troop include airmobile operations 
which drop the cavalry behind enemy 
lines, with or without vehicles, to COll­
duct deep reconnaissance of multiple 
locations and raids against rear support 
areas. Cavalry platoons can operate at­
tached to infantry battalions or as part 
of the troop. Platoons can secure PZs, 
LZs, and key road intersections to sup­
port battalion or brigade movements. 

Conclusion 

E Troop, 3-17 Cavalry is a unique 
unit with a unique mission. The troop 
gives the separate infantry brigade (L) 
an organization capable of stealth, mo-

bility, and firepower under the harshest 
of conditions. The troop can fight and 
win in the most inhospitable area of the 
world. The troop also gives cavalry 
scouts and armor (cavalry) officers in­
terested in a once-in-a-life time chal­
lenge a new test with the "Arctic Re­
con'" 

Captain Keith A. Sharples is a 
1985 Distinguished Military 
Graduate of Indiana University, 
where he received his Armor 
commission and a BS in Busi­
ness. He served with C Com­
pany, 1-35 Armor, FRG, as an 
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an M1A1 tank company XO; as 
a doctrinal writer, U.S. Army Ar­
mor School, Ft. Knox; with the 
Special Forces Center training 
Egyptian Armor Crews in Cairo 
on the M1 A 1 during Operation 
Desert Shield; and as com­
mander, 0 T rp, 5-15 Cavalry, 
and later as the squadron S3. 
He organized, activated, and 
commanded A Troop, 4-9 Cav­
alry (Arctic Recon) at Ft. Wain­
wright. He currently serves as 
the Armor Liason to the 2d Bde, 
38th 10, Indiana National Guard. 
He holds a Masters of Public 
Administration Degree from 
Western Kentucky University. 
His military schooling includes 
the Armor Basic and Advanced 
Courses, Cavalry Leader, Scout 
Commander Certification, Junior 
Maintenance Officer, Airbome, 
Air AssauR, Arctic Light Individ­
ual Training, and the Air Force 
Arctic Survival Courses. 

First Lieutenant Ken Dobert is 
a former TOW platoon leader 
and is currently assigned as XO 
of E Troop, 3rd Squadron, 17th 
Cavalry. He is a graduate of the 
Armor Officers Basic Course, 
Scout Platoon Leader Course, 
BNCOC, and the Basic Russian 
Course. He served as squad 
leader, cryptanalysis section 
leader, platoon sergeant, and in­
structor at the Ministry of De­
fense and Aviation, Kingdom of 
Saudi Arabia. 
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Introducing the Solargizer™ : 
Solar Technology for Lead-Acid Batteries 
by Paul Hornback 

THE PROBLEM: Dead or low bat­
teries caused by sulfate accumulation 
on the battery plates. 

THE CAUSE: During the normal 
charge and discharge cycles of lead 
acid batteries, sulfate molecules con­
tained in the electrolyte solution move 
back and forth between the acid and 
lead battery plates. Unfortunately, not 
all sulfate molecules that attach to the 
lead plates are released. This results in 
sulfate accumulation on the lead plates 
causing electron flow (electric current) 
to be reduced. After deep discharge, se­
vere sulfate build-up occurs, which 
practically eliminates electron flow. 
The final result is dead batteries. Main­
tenance personnel must then take spe­
cilic gravity readings, which are gener­
ally low, to determine how many bat­
teries have dead cells and require re­
placement. A battery in this condition is 
normally discarded since normal charg­
ing/recharging procedures do little to 
regain battery capacity. The problem 
here is not a "failed" battery, the prob­
lem is sulfate build-up. In fact, sulfated 
batteries are the largest single cause of 
battery replacement in the annor fleet! 

THE SOLUTION: Armor units can 
extend battery life four to five times by 
installing a battery conditioning device 
called the SolargizerTM on their vehi­
cles. The Solargizer™, in effect, pre­
vents sulfate accumulation through the 
application of pulsed power technol­
ogy, thereby maintaining peak battery 
performance. The Solargizer™ is de­
signed for use on 12, 24, and 36 volt 
electrical systems employing lead acid 
batteries. A single unit consists of a 
small solar panel (5.5" x 4.5" x 
0.125"), a circuit box (2.25" x 2.25" x 
1.5"), and 25 feet of wire to connect 
the two together. The circui! box is 
equipped with two output wires which 
are attached to the vehicle's battery 
posts. As the name implies, the Solar­
gizer™ uses solar energy to generate a 
high frequency, low amperage, pulsat­
ing electrical current which is passed to 
the vehicle's batteries. One caution 
though, the SolargizerTM is only a bat­
tery conditioning device, it is not a bat­
tery charger! Its primary function is to 

ARMOR - March-April 1996 

The 24-volt Solargizers are seen here mounted on the Bradley hull. 

prevent sulfate build-up on a lead acid 
battery's plates, thereby enabling the 
battery to accept a full charge, either 
from the vehicle's charging system or 
from a stand-alone charging unit. In­
stallation and continual use of the So­
largizerTM will provide the following 
benefits: 

• Battery life extension by avoiding or 
reversing sulfate accumulation. 

• Battery efficiency improvement to 
near 100% capacity. 

• Battery charge lost due to unavoid­
able normal internal bat-
tery discharge will be 
replaced. 

Item 

PROCUREMENT INFORMA-
TION: The Defense Logistics Agency 
(DLA) currently has a contract with 
PulseTech Products Corporation for 
procurement of the Solargizer™. Mr. 
Joe Franklin, the DLA Item Manager, 
reports that units requesting a Solar­
gizer™ will have them shipped directly 
from PulseTech Products -Corporation 
once DLA forwards the unit's request. 
The SolargizerTM is a Class IX item, so 
battery budget money (OMA funds) are 
acceptable for its purchase. Every two 
12 volt batteries connected in series 

PricelFOB 
NSN Destination An additional not insig­

nificant benefit of the So­
largizer™, as reported in 
the Fort Hood Battery 
Management Task Force 
Final Report dated 30 
September 1994, is: 

24 Volt Solarglzer 

jj ••• a critical advantage 
of the SolargizerTM (but 
one that cannot be mone­
tarily measured) is the im­
proved confidence in, and 
improved readiness of, the 
equipment. " 

1-9 6130-01-392-8347 

10-99 6130-01-417-0968 

100-999 6130-01-417-9073 

1000-4999 6130-01-417-9079 

5000 or more 6130-01-417-9291 

Lexan Frame 6130-01-396-4074 

Figure 1_ Logistics Information 

$131.84 

$116.30 

$105.63 

$94.96 

$89.63 

$167.00 
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and fonning a 24 volt system requires 
a 24 volt SolargizerTM. An Abrams tank 
requires three 24 volt SolargizerTM 
units to continually condition the tank's 
six 12 volt batteries. Also developed 
for the Abrams Tank is a Lexan Frame 
(17.5" x 9.5" x 0.5") which conven­
iently holds all three solar panels and 
provides added protection against foot 
traffic and heavy objects. The preced­
ing table depicts NSNs and item cost 
based on specific quantities. Additional 
ordering information can be obtained 
from Mr. Franklin at DSN 695-6148 or 
Commercial (804) 279-6148. 

BACKGROUND DATA: In Novem­
ber 1993, LTG Funk chartered the Fort 
Hood Battery Management Task Force 
(BMTF). The primary goal of the task 
force was to institute a broad-based 
program that would reduce Fort Hood's 
battery consumption by 50% and asso­
ciated disposal cost by 30%. The Solar­
gizerTM was a commercially available 
technology recommended by the 
BMTF to help achieve tltis goal. An 
operational evaluation at Fort Hood, 
using MIAI s from the 3-66 Armor 
Battalion (2AD), indicated the Solar­
gizer™ increases performance in vehi­
cle lead acid batteries, makes the bat­
teries last longer, and is durable enough 
to withstand an armor unit's rigorous 
operational environment. The BMTF 
Fioal Report estimated that the current 
6TL lead acid battery life of one year 
could be extended to a minimum of 
five years. 

MAINTENANCE INFORMA-
TION: The So\argizerTM requires mini­
mal Preventive Maintenance (PM) with 
the only PM procedure being to clean 
off the top surface of the solar panels 
or the Lexan Frame (if installed) to re­
move accumulated dirt, dust, and mud. 
Troubleshooting can easily he accom­
plished using a yoltmeter to measure 
the no-load voltage at the battery tenni­
nal connection point to ensure the So­
largizerTM is providing a high voltage, 
low amperage current to the platform's 
batteries. Recommended mounting lo­
cations for the solar panels on the 
Abrams, Bradley Fighting Vehicle, and 
High Mobility MUltipurpOse Wheeled 
Vehicle (HMMWV) are as follows: 

Abrams. The three solar panels are 
placed in the Lexan Frame and 
mounted on the back deck next to the 
battery box. 

Bradley. 1\vo solar panels are 
mounted on the non-skid surface area 
just behind the driver's hatch but abead 
of the periscope (conditions hull batter­
ies). One solar panel is mounted on the 
right side of the turret just helow the 
antenna mount (conditions turret batter­
ies). 

HMMWY. One solar panel is 
mounted on the inside left lower comer 
of the passenger windscreen. 

For a detailed list of installation in­
structions for the Abrams, Bradley, and 
HMMWY, contact the author or Mr. 

Roy Holley, III Corps 

eunent Abrams 

Scientific Advisor, DSN 
737-7145 or Commercial 
(817) 287-7145. Item Abrams with Solarglzal"" 

_ryeoat 

1st Year $390.00' a 
2d Year $390.00' a 
3d Year $390.00' a 
4th Year $390.00' a 
5th Year $390.00' $390.00' 

3 SoIarglzera a $316.89 

Lexan Frame a $167.00 

Total5-Year Cost $1950.00 $873.89 

'Cost to replace all 6 vehicle batteries 

Figure 2. Five-Year Battery Cost Data 
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SUMMARY: Based on 
information obtained 
from operatiooal evalu­
ations and early use by 
armor/mechanized infan­
try units, the SolargizerTM 
performs as advertised. 
However, will the unit 
save money? The table in 
Figure 2 depicts the asso­
ciated battery costs for an 
Abrams (without the So­
largizer) and the pro­
jected costs with three 
SolargizerTM units in­
stalled (includes a Lexan 
Frame). 

Solargizer and transformer 

Cost data presented covers a five year 
period and is based on the 6TL battery 
cost of $65.00 (six 6TL batteries @ 
$65.00lbattery is $390), the one year 
6TL battery life, the estimated five year 
(minimum) extended battery life result­
ing from SoiargizerTM use, the initial 
Solargizer cost (three SolargizerTM 
units @ $\05.63 each is $316.89, as­
sumes a quantity discount for 174 units 
to equip an armor battalion), and the 
Lexan Frame ($167.00 each). Mainte­
nance costs were excluded in order to 
provide the units "pure" dollar savings 
(Le., in-pocket, hard currency savings). 

Installation of the SolargizerTM on an 
Abrams tank nets a savings of $1076 
over a five-year period. On a much 
larger scale, a battalion of 58 tanks 
could save approximately $62,400 over 
a five year period with an initial invest­
ment of only $28,065. Obviously, the 
SolargizerTM is a cost effective measure 
which would provide a substantial 
benefit to the armor fleet. 

Paul Homback is a general 
engineer with the federal gov­
emment. He is presently as­
signed to the HQ TRADOC 
Combat Development Engi­
neering Division, Fort Knox 
Field . Office, which provides 
engineering support to the Di­
rectorate of Force Develop­
ment, Fort Knox, Ky. He holds 
a Bachelor of Science degree 
in Mechanical Engineering 
from the University of Louis­
ville and is currenly completing 
a Masters of Science degree 
in Industrial Engineering. His 
military experience comes 
from a six-year tour as a UH-
1 N helicopter pilot in the U.S. 
Marine Corps, where he at­
tained the rank of Captain. 
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Fighting to the Finish 
The Role of South Viet Nam's III Armor Brigade 
and III Corps Assault Force in the War's Final Days 

by Tran Quang Khol, Brigadier General, ARVN 

Foreword 
Brigadier General Tran Quang Khoi 

graduated from the Vietnamese Na­
tional Military Academy at Da Lat in 
1952, the French Cavalry School at 
Saumur in 1955, and the U.S. Army 
Armor School at Fort Knox in 1959. 
As senior advisor to the Vietnamese 
Chief of Armor, I first met him in 
1966 when he deployed the ARVN 5th 
Cavalry to Xuan Loc. I accompanied 
him on several operations to recon­
noiter for the impending arrival of the 
U.S. 11th ACR. In May of 1966, he 
provided his 1/5 tank troop (M41A3) 
for airlift to Da Nang ("When Tanks 
Took Wings," ARMOR, May-June 
1994). In early 1970, his combined­
arms Task Force 318 spearheaded the 
U.S.lVN incursion into Cambadia, 
earning his Corps CG the sobriquet 
"The Patton of the Parrot's Beak." In 
November 1970, he organized and 
trained 111 Armor Bile and com­
manded it in Cambodia, both before 
and after attending the U.S. Army 
Command & General Staff College at 
Fort Leavenworth in 1972-3. In 1971-
72, I frequently met him in places like 
An Loc and Loc Ninh as his brigade 
raced between flash points in Cambo­
dia. Released from "Re-education 
Camp" after 17 years, he now resides 
in Springfield, VA. 

He is one of the finest Armor lead­
ers I ever met; bold and daring, but 
not foolhordy, he knew full well how 
to use mability and firepower to pro­
duce shock even in terrain like Viet 
Nam's. He also hod the imagination 
and flexibility to task-organize in such 
a way as to get the most from his 
available assets. Had Khoi been a 
tank battalion commander in Third 
Army during World War II, General 
Patton would have acknowledged two 
peers: Creighton Abrams and Tran 
Quang Khoi. 

RAYMOND R. BATTREAU 
COL, Armor (Ret) 
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During the final days of the Viet Nam 
War, I commanded the ARVN III Ar­
mor Brigade and III Corps Assault 
Task Force (ATF) throughout III Corps 
Tactical Zone and in defense of the 
City of Bien Hoa against the final 
Communist offensive in South Viet 
Nam. For twenty years since the fall of 
South Viet Nam on 30 April 1975, I 
have read many articles by both Com­
munist and Free-World writers. Many 
of them are ambiguous or inexact, es­
pecially when referring to actions east 
of and in Bien Hoa. Some even distort 
the truth and wound the honor of III 
Armor Brigade/III Corps ATF, so I 
have an obligation to both the living 
and the dead to correct the record so as 
not to be ungrateful to the heroes who 
willingly followed me and fought to 
the very last minute of the war. 

The Early Days 
From 1970 on, there were four armor 

brigades, one per corps. Each head­
quarters was highly mobile, track­
mounted, packed with radio gear, and 
manned by a carefully selected, battle­
tested staff. Desigued to control up to 
six maneuver battalions (a division has 
nine) the brigades had no organic units 
but were "task organized" by their 
corps commanders according to the 
mission at hand: sometimes with as 
many as 18 battalions! 

. III Armor Brigade headquarters was 
activated in November 1970 and, after 
intensive training with a U.S. advisory 
team headed by LTC C.M. Crawford, 
with MAl Racine, CPT Waer, and oth­
ers, was declared combat ready and as­
signed to III Corps for employment in 
January 1971. Task-organized with the . 
15th and 18th Armored Cavalry Squad­
rons and a variety of infantry, artillery, 
and supporting units, it was the core 
and ftame of LTG Do Cao Tri's III 
Corps ATF, established to meet battle­
field demands in Cambodia. The ATF 
was the corps' combined-arms reserve. 
When reinforced for violent combat, its 
strength and capability were equivalent 
to a mechanized division. It operated 

BG Khol 

either alone or with the ARVN's 5th, 
18th, or 25th Infantry Divisions. Wher­
ever there was heavy combat in the III 
Corps Tactical Zone, the ATF was al­
ways present. 

The Task Force crossed swords many 
times with the North Vietnamese 
Army's (NVA) 5th, 7th, and 9th infan­
try Divisions, both in Cambodia and 
Viet Nam. It rescued from destruction the 
5th Ranger TF at Chlong and Dambe 
in February and March 1971, the 8th 
Regimental Combat Team (RCn of the 
5th Infantry Division at Snoul in June 
1971, and the 30th Ranger Battalion at 
Alpha Base, six km east of Krek plan­
tation, in November 1971 (Map I). 

The tragic death of General Do Cao 
Tri in a helicopter crash in February 
1971 marked the tnming point of the 
war in South Viet Nam. LTG Nguyen 
Van Minh, succeeding General Tri as 
III Corps Commander, made mistake 
after mistake from the very start. He 
and I differed on many points regard­
ing the conduct of operations in Cam­
bodia. Because of his weakness, we 
suffered many setbacks and, little by 
little, lost the initiative to the enemy. 
Often, I could not help arguing with 
him, and our relationship became more 
and more tense. After the victory near 
Krek in November 1971, I made up my 
mind to apply for admission to the U.S. 
Army's Command and General Staff 
College at Fort Leavenworth, Kansas. 

From 1972 to 1973, I went to the 
U.S. to complete my advanced military 
education. Shortly after my departure, 
General Minh dispersed the resources 
of the III Armor Brigade and com­
pletely disbanded the III Corps ATF. 
When the battle of An Loc - Binh 
Long broke out violently during the 
summer of 1972, the Armor units of III 
Corps were completely paralyzed. 

When I retomed to Viet Nam in 1973, 
LTG Pham Quoc Thuan had replaced 
General Minh. He insisted that I rejoin 
III Armor Brigade. I resumed com­
mand of the brigade on 7 November 
1973 and suggested to the new corps 
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MAP 1 
At top right, detail map shows III 
Corps attaok on the 7th NVA Infantry 
Division just over the cambodian bor­
der. 

MAP 2 
At lower right, area map Identifies ma­
jor III Corps/III ATF sectors of opera­
tion. 

commander that m Corps A1F be rees­
tablished according to General Tri's 
model. He gave me complete authority 
for this task. I reassembled dispersed 
armor units and, with the new M48 
medium tanks of 22d Annor and M548 
tracked cargo carriers to transport fuel 
and ammunition, I changed the compo­
sition of Annor units and improved the 
mobility of 105mm towed artillery 
units. 

• The 15th and 18th Annored Cav­
alry Squadrons had had their M41A3 
light tank troops reassigned during my 
absence. They had five M113-equipped 
Annored Cavalry Assault Troops 
(ACATs) when I returned. I shifted 
men and equipment to squeeze a sixth 
ACAT out of available resources. 

• The recently fielded M48 tank bat­
talion (22d Armor) was identical to the 
U.S. tank battalion of that time: three 
17-tank companies plus three command 
tanks for a toral of 54. I reduced their 
platoons from five tanks to three (eas­
ier for a platoon leader to control) 
which, with two command tanks, made 
eleven per company. I was then able to 
activate a fourth tank company which, 
with three batta1ion-level command 
tanks, gave a total of 47, with seven of 
the original tanks left over as a supply 
reserve. 

• Reinforcements from m Corps 
were 33d Ranger Group, 46th Artillery 
Battalion (155mm towed), 61st Artil­
lery Battalion (105mm towed), and 
302d Engineer Batta1ion. 

• The 105mm towed artillery battal­
ion was converted to "self-propelled" 
by mounting the howitzers on M548 
tracked cargo carriers. Each M548 was 
modified by adding two removable 
ramps for the 105s to mount and dis­
mount. Each 105 crew was trained to 
mount and dismount its howitzer and 
fire as quickly as possible. The result 
was a unit almost as effective as a truly 
self-propelled batta1ion. 

• m Corps ATF was organized into 
three sub task forces, 315, 318, and 
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322, based on the 15th and 18th Cav-
airy and 22d Armor. Each had two 
ACATs, one M48 medium tank com-
pany, one Ranger battalion, one track-
mounted 105 battery, and one engineer 
platoon. 

Under III Corps ATF control was the 
33d Ranger Group HQ, with its own 
reconnaissance company and 105 bat-
tery, an M48 tank company, the 46th 
Artillery Battalion (155mm towed), the 
302<1 Engineer Battalion (-), and a 10-
gistics company from 3d Log Com-
mand. (Fig. 1) 

In addition to intensive combat train-
ing, the troops were also educated on 
the ideas of Communism so they could 
understand the enemy and his tactics. 
When all were well prepated both 
physically and mentally, I reported the 
ATF to the corps commander as com-
bat ready. On 2 April 1974, III Corps 
ATF took the enemy by sorprise on the 
border between Cu Chi and Trang 
Bang Districts, relieving enemy pres-
sure on Bo Cap and Cha Ray outposts 
(Map 3). TF 315 inflicted heavy losses 
on the Viet Cong Tay Son Battalion. 

Near the end of March 1974, the 83d 
Ranger Battalion at Due Hue Base near 
the Cambodian border was surrounded 
by the NVA 5th Division. A valiant, 
month-long effort by the ARVN 25th 
Division - attacking, as expected, from 
east to west inside Viet Nam - failed 
to break the siege. Even aerial resupply 
and medevac missions were cut off, 
and the situation appealed almost hope­
less. LTG Thuan asked me for a plan. 
My plan (Map 4), to take the enemy 
from the rear in a cross-border attack, 
shocked him. He feared that a new in­
cursion into Cambodia would cause 
problems with the United Nations. I in­
sisted, however, that this was the only 
hope for success, so he took the plan to 
President Thieu for approval. 
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The actual opemtion consisted of two 
phases: 

• Deception. On 22 April III ATF 
moved from Go Dau Ha to Lai Thieu 
in Binh Duong Province. 

• Attack. III ATF returned to Go Dan 
Ha under blackout conditions on the 
night of 28 April. Tanks crossed the 
river at midnight on rubber 
rafts provided by the 302d 
Engineers. The ATF crossed 
the border and occupied at-
tack positions by 0300 on 
the 29th. TF 315 made the 
main attack and TF 318 the 

MAP 3 

secondary. TF 322 in reserve followed 
TF 315. The mission was accomplished 
by 1 May. 

This relief of the 83d Ranger Batta1-
ion at Duc Hue proved to be the last 
major ARVN offensive of the war. Se­
vere constraints on ammunition, fuel, 
and flying hours caused by lack of 
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promised U.S. support allowed 
no new initiatives. Nevertheless, 
the NV A 5th Division was never 
again a threat. 

From late May until November, 
the ATF supported the 18th and 
later the 5th Infantry Divisions in 
their struggle to retake An Dien, 
Base 82, and Rach Bap in the 
Iron Triangle. 

On 30 October, LTG Du Quoc 
Dong replaced General Thuan as 
III Corps commander. Commu­
nist forces became stronger and 
stronger, and more and more ag­
gressive. Their attacks allover 
the country flagrantly violated 
the Paris Peace Agreement. In 
January 1975, Phuoc Long Prov­
ince fell into their hands; General 
Dong resigned; and LTG Nguyen 

BG Khoi, then a colonel, briefs LTG Do Cao Tri in early 1970. 

Regiment returned to its parent 
unit. That evening, the enemy 
seized the ARVN Armor School 
at Long Thanh. On corps order, I 
immediately sent TF 322 and a 
Marine Battalion to meet the en­
emy. They engaged heavily with 
a strong enemy force supported 
by tanks, destroying 12 T54 
tanks and forcing the enemy to 
withdraw by midnight. This vic­
tory raised the morale and fight­
ing spirit of all combat units in 
Bien Hoa. After inspecting the 
battlefield, LTG Toan promised a 
1.2 million piastre reward 
(100,000 piastres per tank) to 
those who had contributed to the 
destruction of the T54s. From 
now on, the ATF became III 
Corps reserve. 

Van Toan, the Chief of Armor, took 
command of III Corps. Toan, who had 
commanded II Corps during the Com­
munist Easter Offensive of 1972, 
promptly set about making his over­
worked regular divisions more mobile 
by assigning all fixed posts to Regional 
Forces. He also launched periodic 
spoiling attacks in an attempt to keep 
the enemy off balance. 

As part of these efforts, III Corps ATF 
encircled northern Binh Duong Prov­
ince in February and destroyed the VC 
Phu Loi Battalion headquarters. It also 
relieved enemy pressure at Go Dau Ha, 
Khiem Hanh, and Dau TIeng in March, 
and on the 25th retook Truong Mit, vir­
tually destroying the NVA 271st Regi­
ment in the process. 

But, especially for 14 days and nights 
from 11 to 25 April 1975, III Corps 
ATF reinforced by the 8th Regiment of 
the 5th Infantry Division fought and 
stopped a ferocious NVA corps ad­
vance near the junction of National 
Routes I and 20 as part of the epic bat­
tle of Xuan Loc, the war's bloodiest. 
(See NVA General Van TIen Dung's 
book, The Great Spring Victory.) At the 
end of this time, I was forced to use 
two CBU-55 bombs from Bien Hoa Air 
Base to rescue the 18th Division's 52d 
Infantry. We then supported its with­
drawal to Long Binh Base. 

Events developed at a chaotic pace in 
late April. I and II Corps had disinte­
grated, all NVA fighting divisions were 
moving south, and pressure east of 
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Bien Hoa worsened with each passing 
day. I was invited to join a coup to 
overthrow President Thieu but refused 
strongly and publicly declared against 
it. Bien Hoa Air Base was neutralized 
by enemy artillery fires and shut down. 
On 20 April, BG Le Minh Dao's 18th 
Division finally abandoned its magnifi­
cent defense of Xuan Loc and with' 
drew to Long Binh. On the 21 st, Presi­
dent Thieu resigned. From the front on 
22 April, I wrote to General Charles 
Timmes, Assistant to the U.S. Ambas­
sador in Saigon, " .. .I have been engag­
ing with NVA divisions in the vicinity 
of Dau Giay, Xuan Loc while Congress 
debates whether or not to give further 
military assistance of 300 million dol­
lars to the ARVN. I think the situation 
is almost hopeless. Even if Congress 
approves the funding now, it is too late. 
Nevertheless, I and my fellow soldiers 
have decided to stay and fight until the 
very end. My only request is that you 
would help my family migrate to a safe 
location .... " 

III Arnior Bde and III Corps ATF 
The Last Five Days 
of the Viet Nam War 

After five days of recuperation, the 
18th Infantry Division was ordered to 
move east on 25 April and replace III 
Corps ATF on the front line at Hung 
Loc-Dau Giay. The ATF returned to its 
base in Bien Hoa for equipment main­
tenance and rest. The 8th Infantry 

On 29 April, III Corps ATF was 
reinforced by the 2d Marine Brigade 
and 4th Airbome Brigade. At noon, 
General Toan held an urgent confer­
ence at 18th Infantry Division Head­
quarters in Long Binh. Only General 
Toan, General Le Minh Dao, and my­
self were present. Dao was ordered to 
defend Long Binh and control the Bien 
Hoa highway. My ATF was to defend 
the City of Bien Hoa with all Regional 
and Popular Forces in the area under 
my control. At that time Cu Chi had 
been lost; the 25th Infantry Division 
had been overrun; and its commander, 
BG Ly Tong Ba, had been captured. 
General Toan withheld that information 
from us, as he was preparing to desert. 
Dao and I later learned the truth when 
we met Ba in a Communist concentra~ 
tion camp. 

As the meeting concluded, COL 
Hieu, commander of the 18th Divi­
sion's 43d Regiment, burst into the 
room to report in an emotional tone 
that the enemy was attacking Trang 
Bom and his regiment was retreating to 
Long Binh. General Dao's facial ex­
pression changed as he heard the news. 
General Toan reacted furiously and 
screamed his orders: Hieu was to take . 
his regiment and return to Trang Bom. 
He pretended to accept the order, sa­
luted, and left. I knew, however, that 
the 18th Division could not sustain the 
front at Trang Bom. It was already 
weakened by the fighting at Xuan Loc, 
had had only five days to recuperate, 
and the inevitable would happen in 
time. 
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General Toan stood up, shook my 
hand and Dao's, and said, "I wish you 
both the best of luck in combat. I will 
fly back to JOS to request support for 
you." He then turned to me and said, 
"As for the 1.2 million piastres, I will 
send someone to deliver the money to 
your headquarters." These were his last 
words to me before he deserted. 

As soon as I returned to my head­
quarters, I held a meeting with my unit 
commanders. Everyone was present ex­
cept the Bien Hoa sector commander 
and his assistant. They had deserted a 
few days earlier. 

These were my orders as of 1300 
hours,29 April 1975: 

• The City of Bien Hoa is now un­
der martial law. Curfew will be at 1500 
hours. 

• Each Regional and Popular Force 
unit is to stay at its assigned post. No 
movement is pennitted. 

• The Police Force is responsible for 
the internal safety of the City. 

• Absolutely no one is to enter or 
leave the City. 

To defend Bien Hoa I organized the 
following (Map 5): 

• TF 322 defend the northern sector 
from ,the' airfield to III Corps headquar­
ters. 

• 2d, Marine Brigade protect III 
Corps headquarters with one battalion. 

AIilI'V'lQ).Jil~ March-April 1996 

Defense of Bien Hoa City 
by III Corps ATF 

Brigade (-) defend the southern sector 
south of National Route 1. 

• 4th Airborne Brigade secure the 
new Bien Hoa highway and railroad 
bridges. Establish blocking positions on 
all routes of approach. 

• TF 315 defend the eastern sector 
from the intersection of Bien Hoa 
Highway and National Route I to Lo 
Than (near Camp Ngo Van Sang). 

• TF 318 assemble between the main 
gate of Bien Hoa Air Base and the new 
Bien Hoa Highway bridge as a reserve. 
Screen the western sector along the 
Bien Hoa River. 

• Artillery support: Fire support plan. 

• ATF Headquarters positioned in 
the garden of the Corps Commander's 
Palace. 

Around 1500 hours, while I was hav­
ing lunch with my staff in the palace, 
General Toan's helicopter landed next 
to mine in the garden. His pilot, MAJ 
Co, reported that he had flown General 
Than and his aides to Vung Tau (Cap St 
Jacques) where they were met by LTG 
Hoang Xuan Lam and BG Phan Hoa 
Hiep. The generals and their aides then 
booked a fishing boat to rendezvous 
with the U.S. fleet at sea. This didn't 
surprise me. MAl Co then asked if he 
could stay and work for me. I agreed. 

At 1700 holli's, I rode in an escorted 
jeep to inspect inside and outside the 

. city. The people were absent from the 

MAPS 

streets, and the shops were closed. 
Everything seemed to be in order. 

At around 1800 hours, the enemy 
began to infiltrate from the north. 
They were met by TF 322. A 
Ranger unit of TF 315 also en­
gaged them near Camp Ngo Van 
Sang. The enemy hugged close to 
our positions, and both sides ex­
changed continuous fire at a dis­
tance of 15-20 meters. Even so, 
our men fought courageously and 
confidently. There was no incident 
of desertion within the ATF. Under 
strong fire support from Annor 
units, the enemy was pushed back. 

At 2000 hours, I called Camp 
Phu Dong near Saigon. This was 
the location of Annor Command, 
where III Corps headquarters had 
settled a couple of days ago. There 
was an answer, but no one had the 
authority to receive my report. I 

then called the Operations Center of 
the Joint General Staff without avail. 
Finally, I was forced simply to wait im­
patiently for further orders from 
Saigon. I wondered if the new Presi­
dent and commander-in-chief had a so­
lution to this national disaster and if he 
had any further mission for us. 

Around 2200 hours, I was called by 
LTG Nguyen Huu Co. He was a former 
chief of the Joint General Staff and 
Minister of Defense in 1965. Because 
of his political differences with then­
Prime Minister Ngnyen Cao Ky, he had 
been forced to resign in 1966. He said, 
"I am General Co. Right now I am 
standing next to the President. We want 
to know your current situation in Bien 
Hoa." I replied. "I am defending Bien 
Hoa. Le Minh Dao is defending Long 
Binh. Nguyen Van Toan has deserted. 
The airfield has been seized by the en­
emy. Heavy enemy pressure is coming 
from the north and northeast." 

A few minutes passed, then General 
Co said, "The President wants to know 
whether you can defend Bien Hoa until 
0800 tomorrow so that negotiation with 
the other side can take place." I replied 
without hesitation, "Yes, I can do that." 
At the other end of the line I heard 
General Co's voice reporting to the 
president. Finally he said to me, "Gen­
eral Khoi. this is your order from the 
president: Defend the City of Bien Hoa 
until 0800 hours, 30 April 1975. I wish 
you good luck." I responded, "Yes, sir." 
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Around 2345 hours, the enemy 
opened heavy artillery fIre on the city. 
Then a regimental-size combined ar­
mor-infantry force attacked along Na­
tional Route 1 from Ho Nai to the III 
Corps headquarters. TF 315, under 
LTC Do Doc Thao, engaged them and 
broke their attack. Many T-54 tanks 
were destroyed, and the enemy re­
treated. 

At 0200 hours, 30 April; BG Dao of 
the 18th Infantry Division called me on 
the radio and said, "I have been over­
whelmed and Long Binh is lost." I 
asked, "Where are you now? Do you 
need any helpT' He replied, "I am at 
the National Military Cemetery and re­
treating toward Thu Duc." I felt very 
sorry ,for Dao. During the last two 
years, he and I had worked very hard 
together, always on, the move and 
against time. We had been together at 
all the battlefIelds in III Corps Tactical 
Zone because my ATF was Corps Mo­
bile Force 1 and Dao's 18th Division 
was Corps Mobile Force 2, according 
to General Do Cao Tri's SOP. When 
we were together in prison, the Com­
munists kept a close watch on both of 
us because we had caused the most 
damage to their forces and were con­
sidered the two most anti-Communist 
''fanatics.'' 

Around 0300 hours, the enemy bom­
barded Bien Hoa again. This time their 
fIre was stronger and more accurate. I 
guessed their intention was to control 
Bien Hoa at all costs after seizing Long 
Binh. I was preparing to engage in this 
decisive battle with my entire force; 
but surprisingly, TF 315 stopped their 
frontal attack, enveloped their left 
flank, and inflicted serious casualties 
upon them. They were forced to retreat 
to the Bien Hoa Highway, and the city 
returned to calm. 

At exactly 0800 hours, 30 April, I 
tried to call General Co or the JGS 
headquarters in Saigon, but to no avail. 
I then held a conference with all my 
unit commanders to exchange informa­
tion concerning the internal and exter­
nal situation of the city. The enemy had 
retreated, leaving only minor guerrilla 
activity outside the city. Inside, it was 
calm. Everyone stayed indoors in com­
pliance with the curfew, and the streets 
were deserted. The night before, I had 
helped the city police with additional 
manpower to prevent any outbreak 
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from the jail. I was so happy to see that 
our troops' morale was still high. They 
had plenty of, courage and discipline. 
There was no rioting, looting, raping, 
or other activity in the streets. The city 
was under complete control. Also, the 
night before, a group of disbanded 18th 
Division soldiers had tried to enter un­
der curfew. I had ordered them driven 
out because their presence might have 
caused major security problems to the 
civilians and loss of morale and disci­
pline among our troops leading to 
chain-reaction disintegration, as had 
occurred last month in the Central 
Highlands. 

Now it was 0830. I concluded that 
Bien Hoa was no longer the enemy's 
objective; he was concentrating all his 
forces to attack Saigon. We had no 
communications with any higher head­
quarters, so I decided to pull out of 
Bien Hoa and march to rescue the capi­
tal. All the unit commanders present 
supported my decision. I immediately 
issued .an operations order. III Corps 
ATF was to move toward Saigon as 
follows (Map 6): 

a. 4th Airborne Bde, LTC Lo: 

• Move on the right side of the Bien 
Hoa-Saigon railroad. 

• At the outskirts of Saigon, deploy to 
the right of the railroad and await 
further orders. 

b. 2d MarineBde, LTC Lien: 

l~rBase 

Defense of Saigon 

• Move on the left side of the Bien 
Hoa-Saigon railroad. 

• At the outskirts of Saigon, deploy on 
the left side of the railroad and await 
further orders. 

c. III Corps ATF: 

• Remain in position for support until 
the Airborne and Marine troops have 
safely crossed the new Bien Hoa 
Bridge. 

• Using the Korean Highway as the 
axis of advance, move toward Saigon 
in the following formation: 

(I) TF 315, LTC Do Duc Thao: 

- Lead the column 

- Deploy on the near side of 
the Binh Trieu bridge and 
await further orders. 

(2) TF 322, LTC Nguyen Van 
Lien: 

- Follow TF 315 

- Deploy behind TF 315 at the 
Binh Trieu bridge and await 
further orders. 

(3) III Corps A TF and units under 
direct control: 

- Follow TF 322 

- Deploy behind TF 322 aUhe 
Binh Trieu bridge and await 
further orders. 

(4) TF 318, LTC Nguyen Duc 
Duong: 
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- Rear guard 

- Deploy behind A TF Hq at 
the Binh Trieu bridge and 
await further orders. 

Before boarding my helicopter, I in­
spected my troops for the last time. 
They were departing the City of Bien 
Hoa in an organized formation. Each 
man was neatly dressed, of dignified 
bearing, with a look of self-confidence 
and resignation on his face, showing no 
fear. They looked just as proud as they 
had in earlier times when we fought in 
Cambodia under General Do Cao Tri. I 
looked at my watch: it was 0900. 

I boarded General Toan's helicopter, 
piloted by MAl Co. My own helicop­
ter, piloted by CPT Tan, followed. We 
flew over Bien Hoa at low altitude and 
saw that the city was still calm and ap­
parently in good order. My forces moved 
steadily toward Saigon, destroying all 
enemy blocking positions in their path. 

Then an anxious thought came to 
mind: what would happen if our forces 
approaching Saigon were mistaken for 
the enemy and fired upon? Without 
communications, this was a great risk 
to my men. While I was pondering a 
solution to this problem, MAJ Co inter-
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Above, ARVN cav­
alry conduct recon· 
naissance over 
swampy terrain 
nearCu Chi. 

At left, an ARVN 
M4 t light tank, 
used by III CorpS/III 
ATF until replaced 
by M48s. Thought 
to lack firepower, 
the M4 t 's 75-mm 
gun proved quite 
adequate against 
NVA T54s when 
they appeared on 
the battlefield. 

rupted and asked, "Sir, if you wish to 
flee the country, I can help you." I re­
plied, "What about you?" He said, "Af­
ter flying you out there, I will return to 
my family in Bien Hoa." I responded, 
"Thanks very much for your concern, 
but I have decided to stay with my 
men." 

We flew at high altitude toward the 
. Annor Command and ill Corps head­
quarters in Camp Phu Dong. Far below, 
I saw a huge concentration of enemy 
guns, tanks, and troop-carrying trucks 
stretched out along Bien Hoa Highway 
and Route 13, like two long snakes 
crawling into the Capital. We landed at 
Camp Phu Dong, and I dashed inside 
lOOking for an officer on duty. People 
were pacing back and forth anxiously, 
and I didn't meet anyone in authority 
except a young lieutenant wearing ill 
Corps insignia. I told him that I needed 
to use the telephone to contact the 
Capital Military District to inform them 
that my troops were approaching and 
should not be fited upon. 

I made countless attempts to contact 
CMD, but it was hopeless. I then tried 
calling the JGS Operations Center, also 
without success. In the meantime, I 
heard volleys of enemy artillery fire 

coming from the direction of Tan Son 
Nhut Air Base. At that moment my Ar­
mor units atrived at the Binh Trieu 
bridge. 

Then I heard the President's voice on 
the radio ordering all Republic of Viet 
Nam Anned Forces to cease fire and 
surrender. It was 1025 hours, 30 April 
1975 by my watch. This was the end. I 
was most sorry for the outcome of the 
war, but I had done my best. I let my 
troops execute the President's final or­
der for themselves: I had nothing more 
to say. But deep in my heart, I silently 
thanked all of them for their courage, 
sacrifice, and dedication until the very 
last minute of the war. Together, we 
had fulfilled our obligation and oath of 
allegiance. 

Conclusion 

I was, of course, arrested by the 
Communists and held captive in vari­
ous concentration camps for 17 years. 
After my release in 1992, I came to the 
U.S. as a political refugee in 1993. 

During the early years of captivity, I 
was interrogated intensively. The Com­
munists were puzzled by the effective­
ness of ill Annor BrigadelIIl Corps 
ATF. They studied our organization and 
operations and made me write a com­
position entitled "How could ill Armor 
BrigadelIII Corps ATF fight unfailingly 
against the Revolutionary Forces dur­
ing the Spring Offensive?" They told 
me that ill Corps ATF had been the 
only ARVN unit to confront them suc­
cessfully until the last minute of the 
war. 

Later on, we were transferted from 
the management of the Communist 
Ministry of Defense to that of the Min­
istry of Interior. They investigated our 
past military activities and were 
shocked by our exploits, which they re­
garded as war crimes. They accused 
me of prolonging the war for years 
and, along with the other commanding 
generals, I was selected to be prose­
cuted as a war criminal. Happily, the 
U.S., the UN, and the international me­
dia intervened on our behalf. 

I shall never repent having done what 
I did, nor complain about the conse­
quences of my captivity. If history were 
to repeat itself, I would choose the 
same path. By so doing, I know from 
experience that I would lose everything 
but HONOR. 
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The Three to Six Second Advantage: 
Tank Combat in Restricted Terrain 

by Staff Sergeant Stephen Krlvltsky 
Dragon Force Master Gunner 

"Terrain is not neutral - it either helps or hinders each of the op­
posed forces. Commanders must develop an eye for terrain; they must 
recognize its limitations and possibilities for protecting friendly forces 
and putting the enemy at a disadvantage. Successful commanders un­
derstand terrain and how it affects operations. They are able to grasp 
the potential capabilities and limitations of the space in which they 
operate. "1 

U.S. Anny tank crew training, tactics, 
techniques, and procedures (TIP) and 
doctrinal manuals focus on open ter­
rain. Tank crew training, from UCOFf 
to CALFEXes,' is specifically designed 
for open terrain. Many potential battle­
fields, however, are located in areas 
with mountainous terrain. Many of our 
potential enemies - primarily Second 
Wave' military forces - will leverage 
the terrain to make up for their training 
and technological disadvantages. A war 
in Korea, or in the Balkans, will find 
the enemy using infantry and second­
generation tank and antitank weapon 
systems to ambush American tankers in 
restricted terrain. 

If the U.S. Anny fights in restricted 
terrain, force protection will be a major 
issue. Tanks and mechanized infantry 
provide a force with mobility, fire­
power, and enhanced protection; how­
ever, there is never enough dismounted 
infantry or artillery. In restricted terrain, 
an armored combined arms force is the 
weapon of choice for quick, decisive 
victory that produces a minimum of 
friendly casualties. Our Abrams tank 
supplies this with its excellent armor 
protection, mobility, and tough, battle­
winning platform. 

2.6 

Commanding a tank in restricted ter­
rain is much more demanding than in 
open terrain. In restricted terrain, a 
smart enemy in concealed positions 
will use the folds in the ground to am­
bush the attacking tanks at point-blank 
ranges. To defeat the ambusher, tank 
crews must wrest the initiative from the 
defender and fire first. This is a very 
challenging task. This challenge was' 
dramatically evident during the Korean 
War (1950-1953), when superb tankers 
demonstrated "on numerous occasions 
that they could operate effectively in 
terrain that doctrinally was considered 
completely unsuitable for tanks.'" 

Tank commanding in restricted ter­
rain, therefore, requires superb tank 
commanders with highly trained crews. 
Superb tank commanders use skill and 
enhanced' battlefield situation aware­
ness to gain a decisive time advantage 
to win in the defile - a "three-to-six 
second advantage." The three-to-six­
'second advantage is the ability to fire 
on an enemy ambusher at close range, 
in a defile, before he fires at you. S To 
gain this advantage, the tank com­
mander must build a high performing 
tank crew, master the critical crew 
tasks, and perform training that pre-

FM 100-5 

pares the crew to win the close-range, 
direct-fire fight. 

Build a High Performing Crew 

In the past, most tank crewmen per­
formed single-skill tasks. The driver 
drove. The loader loaded. The gunner 
aimed the gun. Only the tank com­
mander had to master multiple-skill 
tasks. The tank commander was ex­
pected to acquire the target, guide the 
tank, talk on the radio, and decide how 
to fight the tank. This delegation of 
tasks works well in open terrain, where 
the tank commander has more time to 
react to enemy threats, and when the 
engagement ranges allowed more time 
to acquire, designate, and destroy tar­
gets. 

In restricted terrain, a tank com­
mander has less time to react to enemy 
actions. To react successfully under 
these conditions, the tank crew must 
share some of the multiple skill tasks 
that were once the sole role of the tank 
commander. This requires tank crew­
men who know much more about 
fighting the tank as a whole. It requires 
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a team that can anticipate the enemy's 
moves. 

The tank commander is responsible 
for training his crew in these multiple 
skill tasks. To develop the crew into a 
higb-performing team, every crew­
member must work together to accom­
plish the common goal.6 The tank com­
mander must build two high-perform­
ing teams: the tank commander/gunner 
team and the tank crew team.' As a 
team builder, the tank commander must 
teach his crew. He is responsible for 
the crew and teaches them how to op­
erate the tank as a team. The goal of 
this training is to create a high per­
forming team where each crewmember 
is a part of mission success. The ex­
change of information in the tank re­
sembles the actions of a pilot, co-pilot, 
navigator, and bombardier of an attack 
bomher.' 

Not every tank commander will have 
the skill or the experience to build a 
high performing tank crew. Platoon ser­
geants, company master gunners, pla­
toon leaders, and company command­
ers must reinforce the training effort by 
mentoring weak tank commanders in 
multiple-task skills. There are as many 
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methods to produce higb performing 
tank crews as there are combat situ­
ations. The key is to address the issue 
and plan to grow crews that can func­
tion as more than the sum of their parts. 

The multiple-task skills of the tank 
crew fighting in restrictive terrain cen­
ter on battlefield situational awareness. 
The situational awareness of the tank 
crew in restrictive terrain combat must 
occur faster than in open tetrain com­
bat. Effective weapons employment is 
a crew task that requires a high degree 
of interaction and drill. Each member 
of the crew - loader, driver, gunner, 
and tank commander - apply a collec­
tive battlefield situation awareness to 
employ the tank's firepower on the 
close-range engagements typical of 
fighting in restricted terrain. 

The driver must be more than a pas­
sive extension of the tank's movement; 
he must master the battlespace to the 
tank's front. To accomplish this, the 
driver must know where he is going 
and know how to get there. The driver 
must be trained to use a route chart ef­
fectively and efficiently.' 

The loader's tasks involve scanning, 
reporting position location, employing 

the loader's machine gun and, finally, 
loading the main gun. When traveling, 
the loader must be trained to constantly 
cover his crew search sector of respon­
sibility, \0 while at the same time keep­
ing track of the vehicle's exact position 
using a global positioning satellite re­
ceiver device (PLGR or SLGR). 

The gunner, while primarily responsi­
ble for identifying, engaging, and de­
stroying enemy elements with the main 
gun and coaxial machine gun, must 
continually keep the tank commander 
abreast of the fire control system status. 
This includes manually indexing battle­
sight ranges (to be discussed in depth 
later), tracking anununition expendi­
tures, creating sketch cards, etc. 
Equally important, the gunner must 
maintain a high state of situational 
awareness, for he is the coupling be­
tween the tank commander and the fire 
control system. This requires him to 
maintain positive control of his orienta­
tion on the battlefield and, therefore, 
the gun tube orientation. His ability to 
track the vehicle's progress keeps the 
main gun oriented effectively to gain 
an advantage. This translates to going 
to a gun fight with your weapon al-
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ready drawn and, for the most part, ac­
cumtely aimed and armed. 

The tank commander must master si­
tuational awareness. His ability to see, 
anticipate, and react to expected enemy 
situations is decisive. Anticipating the 
keyhole shot requires an acute under­
standing of the ground and effective 
map reconnaissance. The tank com­
mander must be a technical expert in 
his navigational abilities - map read­
ing, PLGR use, terrain association on 
the move, and terrain interpretation. 
Terrain interpretation develops the pos­
sible ambush site, keyhole position, in­
tervisibility line, or kill sack without a 
visual reconnaissance' of the area. The 
tank commander primes the crew for 
success by clearly relating checkpoints, 
phase lines, likely enemy keyhole posi­
tions, engagement areas, and the axis 
of advance/route. From these interpre­
tations, a picture of the possible key­
hole positions can be clearly made. He 
must inform the crew, prior to move­
ment, of areas of interest, suspected en­
emy locations, difficult maneuver sites, 
restricted areas, and expected engage­
ment areas. Guided by the tank com­
mander, the driver, loader, and gunner 
are fused into a team that maximizes 
information conceming the tank's bat­
tlespace. 

The quality of the tank crew is, in 
large measure, dependent on the tank 
commander. The tank commander must 
not only be in command of his vehicle 
but must also command the situation. 
His leadership, skill, determination, and 
drive are ,the linchpins for gaining the 
three-to-six second advantage. Training 
focused on techniques for winning in 
restricted termin must be arduous, real­
istic, demanding, and conducted at a 
frequency that will achieve a 3-6 sec­
ond advantage over the defender in the 
defile fight. 

The Crew's Crltlcsl Tssks 

FM 17-12-1-1, Tank Gunnery, estab­
lishes that Abmms Tank Crews must 
have "a thorough knowledge of their 
tank's functional capabilities, the tech­
niques of acquiring targets,and the ef­
fective use of all crew-served weapons. 
In addition, U.S. tank crews must de­
velop and sustain tactical crew skills 
that will allow them to maneuver effec­
tively and survive on the battlefield."" 
Speed and accumcy of engagements 
depend on crew proficiency in the criti­
cal tasks listed below: 
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Acquire Thrgets In Restricted Ter­
rain: Target acquisition is the critical 
crew task in restricted terrain combat.12 

Short engagement ranges make target 
acquisition the single most critical fac­
tor in gaining the three-to-six second 
advantage. Target acquisition is the 
timely detection, location, and identifi­
cation of targets in sufficient detail to 
permit accumte attack by either direct 
fire or supporting fire. The entire crew 
must practice' search techniques from 
their crew positions: mpid scan, slow 
scan, and detailed search. 

Collectively, the crew must master 
target acquisition." The crew must in­
stinctively perform all elements of the 
target acquisition process to achieve the 
three-to-six-second-advantage. The tar­
get acquisition process has six essential 
progressive and interdependent steps: 
crew search, detection, location, identi­
fication, classification, and conftrma­
tion, all of which must be mastered by 
each member of the crew. I. 

Crew search, or observation, is the act 
of carefully viewing or watching the 
area of operations, using search and 
scan techniques and sectors of observa­
tion, to acquire targets. Each crewman 
must be responsible for his assigned 
area of observation and be able to per­
form all types of visual searches. The 
crew must master the mpid scan, slow 
scan, and detailed search techniques. 

Detection of objects with potential 
military significance on the battlefield 
is an important way to get an edge in a 
defile fight. The crews must master the 
ability to identify the current or recent 
presence of vehicles or personnel by 
the telltale indicators or clues left by 
the enemy. These clues include empty 
foxholes, hot spots, recent fires, tmck 
marks on the ground, dust clouds, ex­
haust smoke, ATGM residue, loose or 
disturbed dirt, etc. The crew's aware­
ness of these items will alert them to 
battlefield hazards (ambush, obstacles) 
or enemy emplacements. 

The crew must be able to locate the 
potential enemy by looking and listen­
ing. The crews must be highly skilled 
at purting the. weapon systems to bear 
against the suspected enemy location 
using the TC override, tmverse method, 
reference point methoo. clock method, 
sector method, or EA system method 
(to be detailed later). 

The tank crew must be able to iden­
tify the vehicle or position as friend or 
foe, rapidly and correctly,!' and sub-

sequently classify the target as m()st 
dangerous, dangerous, or least danger­
ous. The most dangerous is the threat 
vehicle that has the ability to kill you, 
and is preparing to do so; the danger­
ous threat is one that has the ability to 
kill you, but for whatever reason is not 
prepared to engage; the least dangerous 
IS the threat that does not possess the 
ability to kill you, but has the means to 
call someone who can. Once complete, 
the tank commander must confirm the 
target for destruction as a threat and 
most dangerous of the present threat 
vehicles. 

In restricted terrain, a smart enen1Y 
defends the defile against an armored 
penetmtion by reinforcing his defen\16 
with the terrain. Keyhole positions II\?­
chor his defense. A keyhole position 'S 
a defensive position that allows for sin­
gle or multiple flank or rear shots at tile 
enemy during limited windows of 01'­
portunity, without directly giving aw4y 
the firing position. It is as if the enemy 
was ftring at you through a keyhole as 
you passed down a hallway. Keyhole 
positions are typically found in defiles. 

Each member of the crew, not just the 
tank commander, works as part of a 
team to anticipate and identify enemy 
keyhole positions. Once anticipated, 
the crew prepares to engage and de­
stroy the enemy, orienting the main 
gun in the direction of the anticipated 
keyhole position. Gun tube orientation 
is instrumental in gaining the three-to­
six second advantage. If the situation 
permits, the tank should advance and 
execute reconnaissance by fire,16 using 
7.62-mm machine guns and .5O-caliber 
machine guns to suppress the keyhole 
shot with fire as the tank approaches. 

Graphics and Overlays: The crew 
must have a basic, thorough under­
standing of all common gmphics used 
by their unit and their SOP. The pri­
mary training references for this are 
PM 17-15, Oct. 1987, Chapter 2, and 
PM 101-5-1, Chapter 2. Each crewman 
must have the ability to interpret all 
gmPhics given to the tank commander 
and understand their meaning and cor­
relation to the mission. Understanding 
military gmphics and overlays is a fun­
damental factor in situational aware­
ness and mission accomplishment. 

PLGR (AN/PSN-U, Precision 
Lightweight Global Positioning Sys­
tem Receiver): Each member of the 
crew should master the PLGR. The 
PLGR gives each tank crew the abilitY 
to determine an accumte 100digit grid 
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coordinate, check time; rate of move­
ment, direction of movement, and navi­
gational waypoints. The ability of each 
crewman to use this equipment accu­
rately and efficiently directly correlates 
to battlefield situational awareness. 

To keep the number of tasks per 
crewman manageable, the PLGR 
shouW be located in the loader's posi­
tion. The loader must be trained to plot 
way points, track movement, locate 
current position, and update the PLGR 
as the tank commander demands. Once 
the loader has mastered this, the tank 
commander can receive updates with­
out losing his situational awareness 
through the defile, on the road march, 
or when maneuvering cross country. 
Simply put, this time-saving measure 
allows the tank commander freedom to 
concentrate on the movement of his ve­
hicle, tracking the map with the terrain, 
and the rapid employment of his direct 
fires from all weapon systems. It helps 
the crew to perform qnickly as a team. 

The placement of the PLGR in the 
loader's position, to the right of the 
AM-1780 VRC, allows for easy access 
and allows the crew to go into protec­
tive posture quickly. The external an­
tenna cable should be run through the 
turret to allow for this.17 With this abil­
ity, information can quickly get to the 
tank commander, gnnner, and driver 
via intercom to provide an accurate as­
sessment of the tank's location and di­
rection of travel. 

Route Chart: This is a navigational 
aid to the tank commander, and is used 
by the driver, gnnner, and tank com­
mander. The route chart is a sketch 
card of the area he will be traveling 
through, along with key points such as 
terrain features, man-made objects, grid 
lines, engagement areas, and cardinal 
directions. The route chart must list all 
critical checkpoints and phase lines as 
outlined during the troop-leading pro­
cedures following the OPORD. 

Through a thorough map reconnais­
sance, and using the graphics issued 
from the OPORD and the driver's 
odometer, the driver maintains his situ­
ational awareness through all phases of 
the operation using the route chart." 
The route chart (see PM 17-15, p. 2-
38) breaks up the route or operation 
into legs or segments, each with a 
unique direction or distance. Each leg 
includes major terrain features, and 
manmade objects or other identifiable 
features along the route to aid in deter­
mining current location. The curve line 
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distance of each leg is measured to the 
nearest 100 meters. The route chart will 
also contain the general azimuth of 
each leg of the operation. The loader 
- utilizing the PLGR - will keep the 
driver up to date on all changes. The 
driver will use the odometer to keep 
track of the distance traveled on a par­
ticlilar segment of the route. The driver 
reviews the written description of the 
route to help prevent navigational er­
rors. The driver should announce these 
occasionsllocations to the crew, identi­
fying them through use of his odotueter 
as necessary to continually keep the 
crew informed of their progression. As 
the loader announces way points 
(check points and phase lines), the 
driver can verify the vehicle's current 
location and direction of travel from 
his route chart and can anticipate the 
tank entering impending engagement 
areas. Without this knowledge from the 
loader, the driver's ,orientation is de­
graded, and he cannot actively antici­
pate the evolving situation. These 
events, such as entering engagement 
areas or the center battle area of a de­
file, key the driver to identify hull 
down positions, covered routes, alter­
nate positions and other tactical areas 
of interest. The gunner should also 
have a route card with similar informa­
tion to enhance his battlefield situation 
awareness and tactical orientation. 

BattIecarry: Most Threat armies 
have purchased Russian manufactured 
armored personnel carriers [APCs], 
tanks, and artillery." At close range, all 
current Threat tanks and APCs can be 
destroyed with a 120-mm High Explo­
sive Antitank (HEAT) round Utilizing 
the Sabot round in the defile, where ve­
hicles will typically be in cOlumn, 
places lead v,ehicles in danger of'being 
struck with, discarding ~omponents. 
These f!abpt pedals '~' 'arating from the 
penetratof /)lay cause '. "to friendiy 
soldiers, of<latnrtge ftlen, , y vehicles. At 
close ~ge, f~ea'Wltl\lll'!lit-second tar­
get Identification, '!he 'HEAT round is 
tbetoul1'/l' of choiCe, It is also the pre­
f\l);tedt6Und again$t bunkers and anti­
~~11I6hs. The commander must 
make a ~oriscious decision to employ 
FjEAT as his element's battlecarry am­
munition. 

Batdeslaht Ranges: When fighting 
in the denle, engagement ranges may 
be' anywhere from 25 meters to 1000 
meters. This makes it difficlilt for the 
crew to fight the tank when the tank to 
target range is less than 200 meters.'" A 
common occurrence is that the target is 

so close, the computer cannot deter­
mine an accurate ballistic solution, 
causing confusion in the turret. Using 
METI-T, the commander should deter­
mine defile battlesight ranges.2I Cur­
rently, most armored units use 900 me­
ters for HEAT and 500 meters for the 
coax machine gun (7.62mm, M240) 
battlesight ranges. During the defile 
fight, when ranges to targets may be as 
close as 25 meters, these standard 
ranges may cause the crew to miss the 
target using battlesight techniques cur­
rently in SOP.'" A specific battlesight 
range for the defile fight should be 
used by the tank commander upon en­
tering a defile. This range for HEAT­
MP-T, for instance, should be 400 me­
ters." Another range must be deter­
mined for coax. For instance, a battle­
sight range of 300 meters allows a 
crew to engage troop and troop like tar­
gets accurately from 25 to 400 me­
ters.24 These defile battlesight ranges 
are significant additions to the crews' 
gunnery techniques and require prac­
tice to integrate into their tactical op­
erations. These battlesight range 
changes will be directed by the tank 
commander upon entering the defile 
identified by the loader, the driver, and 
the tank commander's collective situ­
ational awareness. 

Indexing the defile-specific battlesight 
range is simple. The tank commander 
tells the gunner to index the defile bat­
tlesight ranges (HEAT and coax) when 
the vehicle is nearing a defile deter­
mined during the map recon with the 
operational graphics. The crew works 
as a team to check and re-check current 
position and upcoming named areas of 
interest such as engagement areas or 
defiles: 

"We just passed Check Point 4," says 
the loader over the intercom. 

"Hey, then we should be entering EA 
Colorado in 300 meters," the driver 
says. 

"OK, gnnner, Colorado is a narrow 
defile, index defile battlesight ranges! 
Loader, let me know when we hit 
Check Point 5," commands SSG Tank­
sley. 

"Ranges indexed, HEAT indexed, 
main gnn armed, give me battlesight," 
CPL Gunn replies. 

"WILCO," says the TC as he de­
presses the battlesight button. "DUmp 
your trasb,) he says, telling the gnnner 
to dump his lead. 
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"Check Point 5 in 100 meters'" The 
loader scans his crew search sector, 
checks the waypoint, and announces 
direction of travel to the crew: "Azi­
muth 046 degrees, Northeast." 

Collectively, the crew should be 
working together, aided by a shared si­
tuational awareness. This will get 
smoother with training and repetition. 
The example above reflects actions in 
the tank while on the move. It occurs 
prior to entering the defile, and only 
shows a portion of what has been al­
ready been covered in this article. The 
second phase of training for the defile 
fight applies all the individual and crew 
critical tasks through mounted training. 

Lay the Main Gun: The tank com­
mander must master the ability to accu­
rately and instinctively place the gun­
ner on target (or anticipated keyhole 
position) using the override, and ensure 
smooth transition back to the gunner's 
control. This is clearly a critical skill 
when focusing on the three-ta-six sec­
ond advantage. The tbree-to-six-sec­
ond-advantage is based upon the ap­
proximate time it takes for the enemy 
to identify you as the target, lay his 
weapon on you, and fire. A basic rule 
of armored combat is that the first to 
fire is the first to kill. The three-to-six­
second-advantage is, literally then, a 
matter of life and death. The words of 
Field Marshal Erwin Rommel concern­
ing this issue are as true today as they 
were in WWII: "the day goes to the 
side that is the first to plaster its oppo­
nents with fire. The man who lies low 
and awaits developments usually 
comes off second best."" 

When fighting the defile fight, firing 
first is a decisive advantage to the at­
tacking tank, section, platoon, and 
company. If the lead tank is destroyed 
or dISabled, and the defile blocked, an 
entire task force attack can be slowed 
or stopped. The smooth transition of 
control from TC to gunner includes 
having the 3X reticle encompassing the 
target or the area of interest. This task, 
although part of the Tank Crew Gun­
nery Skills Test (TCGST),26 must hap­
pen within two seconds, on the move, 
rather than six seconds stationary. At 
the same time, the tank commander 
must execute a "Battlesight Drill," 
where he indexes the battIesight range 
using the MANUAL RANGE BAT­
TLE SIGHT button once he releases 
control of the override. The speed at 
which he does this allows the gunner 
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the maximum time to engage and de­
stroy the target or anticipated target. 

Fighting in 3X vs. lOX: When fight­
ing the defile and other types of re­
stricted terrain, it is not uncommon to 
engage targets at ranges far less than 
normal battIesight ranges. Because of 
this, the gunner must be able to engage 
targets in three power (3X) using day 
(GPS) or thermal (TIS) channels. Al­
though this is never used in open ter­
rain, it saves critical time in restricted 
terrain. The gunner must be fully capa­
ble of engaging targets at extremely 
close range without moving to lOX. 
This allows the gunner to scan further 
in azimuth and elevation, find the tar­
gets, and kill them when the targets are 
between 25 meters and 400 meters. 
When engaging troop or troop-like tar­
gets at ranges between 25 and 400 me­
ters, the gunner, firing in 3X, has the 
agility to observe burst on target, de­
stroy a target, identify a subsequent tar­
get, observe burst on target, and adjust 
to another troop target without moving 
back and forth between power selec­
tions. His ability to engage in this man­
ner is a critical task. 

In 3X, the gunner could easily iden­
tify and engage all troop targets while 
tracking others in the area. This also 
holds true for enemy light armor. The 
gunner will be able to easily identify 
the enemy light armor in 3X at ranges 
out to 400 meters and, also il] 3X, en­
gage and destroy the same. The target 
will appear large enough in the 3X 
sight picture in TIS and the GPS day 
channel at ranges less than 400 meters 
to lay with killing precision. If the tar­
get is at a greater distance, the gunner 
can instinctively move to lOX, lase, 
and blaze. 

Recon by ~: To conserve main 
gun ammunition, tank machine guns 
should be used for reconnaissance by 
fire to cause a hidden enemy in a key­
hole position to react. The loader or 
gunner should fire a single burst from 
their M240 machine guns (20 to 30 
rounds) while constantly observing for 
enemy movement, enemy retum ftre, or 
the flash of rounds striking metal. The 
gunner should conduct his recon by fire 
in 3X, allowing him further scanning 
of the suspected enemy emplacement. 
The tank commander should not per­
form recon by fire with the caliber .50 
unless absolutely necessary. When 
loaded for combat, the caliber .50 has 
only 100 rounds readily available, and 
the rounds are typically Armor Piercing 

Incendiary with Tracer (API-T). These 
rounds create a flash that could be mis­
taken for the rounds striking a threat 
vehicle, and cause the unnecessary ex­
penditure of a main gun round. 

Reconnaissance by fire is used when 
other means of enemy detection have 
been unsuccessful or are not available. 
It is best employed with tanks in sec­
tion. One tank can fire on a suspected 
enemy position or suspicious area to 
cause the enemy to react and compro­
mise his position at the time of our 
choosing, not his." The second tank 
can then engage and destroy the enemy 
from a different location. Each crew 
must be prepared to perform this criti­
cal task with their vehicle alone, or in 
tandem with their wingman. 

Engagement Area System: An en­
gagement area is an area in which the 
commander intends to trap and destroy 
an enemy force with the massed ftres 
of all available weapons. Engagement 
areas are routinely identified by a target 
reference point in the center of the trap 
area, or by prominent terrain features 
around the area. Although engagement 
areas may also be divided into sectors 
of fire, it is important to understand 
that enemy defensive systems will fo­
cus on avenues of approach. Engage­
ment areas and sectors of fire are not 
intended to restrict fires or cause opera­
tions to become static or fixed; they are 
used only as a tool to mass fires." 

Engagement areas offer unique con­
trol opportunities in offensive and de­
fensive fighting in restrictive terrain. 
The nature of restrictive terrain lends 
itself to desiguation by quadrant. The 
quadrant method of ftre control is the 
most suitable and easily understood of 
the many engagement area systems for 
ftre control in narrow defiles. 

Most defiles can naturally be divided 
into quadrants based on intervisibility 
lines. Generally, these intervisibility 
lines can be identified dnring the map 
reconnaissance. Designating these por­
tions of compartmentalized terrain as 
engagement areas breaks the battIe into 
bite-sized chunks. Using engagement 
areas that are 1-3 kilometers long, this 
system employs cardinal directions as 
floating Target Reference Points 
(TRPs). These floating TRPs offer 
more precision to pass information to 
follow-on forces than the direction of 
travel or clock methods. For a tank 
commander to continually identify 
TRPs while on the offense is increas­
ingly more complex as the mission 
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continues. A successfully tested EA 
system uses cardinal directions as 
"floating" Target Reference Points. 
This method breaks down the engage­
ment area into nine (9) sub-areas, much 
like a tic-tac-toe board, subsequently 
named after their cardinal direction 
[north, northeast, east, southeast, etc.] 
and "center," respectively. 

In addition, the altitude of the terrain 
is designated. Each mountain or hill is 
explained as either ALPHA [valley], 
BRAVO [ascending terrain], or CHAR­
LIE [military crest to topographical 
crest] terrain. 

This EA technique is exactly suited 
for controlling direct fires in a defile. 
Phase lines outlining each engagement 
area are designated along visible por­
tions of compartmentalized terrain. 
This helps the tank crew understand the 
mission, relate the actions to acquisi­
tion reports from other vehicles, and 
apply immediate and accurate target 
acquisition and massing of fires. Speed 
and accuracy of reporting improves 
with practice. An example of a stand­
ardized engagement area system using 
the quadrant method is shown 

Spot Reporting: Each section, pla­
toon, company and task force needs a 
clearly articulated method of massing 
direct fires. Tank commanders must be 
able to report enemy locations clearly 
and rapidly. One method, developed for 
the restricted terrain of Korea, employs 
the refined version of the quadrant 
method of direct fire control described 
above." Using this engagement area 
system, a tank can relay critical battle­
field information to every tank on his 
radio net, and subsequently higher nets. 
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A standard spot report using this sys­
tem offers quick and discemible infor­
mation for the entire 'platoon, company, 
or task force to mass direct fires: 

"CONTACT, TANK, ENGAGEMENT 
AREA KANSAS, EAST, ALPHA." 

This method allows follow on tanks 
to quickly identify the enemy, antici­
pate the direction and location of key­
hole shots and mass direct fires. Mas­
tering the EA system and spot reports 
by the tank commander and crew is a 
critical multiple-skill task which incor­
porates all we have discussed thus far. 

Call for Fire: In a, defile fight, sup­
pression saves lives and buys the tank 
crew time. Accurate artillery or mortar 
fire, suppressing enemy keyhole posi­
tions, historically makes a 30 percent 
difference in the casualties of the at­
tacking force in the defile fight. The 
lead tank attacking down a defile is 
key to the indirect fire suppression 
task. The tank commander should call 
for fire based on known enemy loca­
tion~ or antici(>ated keyhole positions. 
Op~ a target IS identified and the TC 
calls ,fOf fire, he can adjust fire using 
the'IDader's PLGR, the Gunner's Laser 
Ra!ige l"ffider (LRF), and his map. 
WIth iuj.' accurate grid location and di-, 
~i!oil)elayed to him by the loader 
[reli(!,oi'fhis PLGR], the TC lases to 
the target to <\etermine the range. From 
these tl\'ree known data points [location, 
direction, and range], he determines the 
enemy's locallon. The tank commander 
can then call for, or adjust, fire on the 
target. 

Camouflage and Light DisclpHne: 
Camouflage /IlId light disciplinelo are 

Figure 1 

combat skills that pay high dividends 
when fighting in restricted terrain. The 
tank's crew must make all attempts to 
camouflage the vehicle to blend with 
the surroundings. A moving tank, well 
camouflaged, is harder to see than a 
tank that is not camouflaged and could 
provide a few minutes of indecision on 
the part of an ambusher. This is dra­
matically evident when one considers 
that there are no riglit angles in nature. 
The crew must actively distort the out­
line of the vehicle and its organic 
equipment to deny the enemy any pos­
sibility of detection. The entire vehicle 
should he camouflaged, causing the en­
emy to misinterpret the actual outline 
and appearance of the vehicle. Obscur­
ing the right angles of the Abrams tank 
may be accomplished with shrubbery, 
bushes, branches and even sod during 
the spring and summer months. Blend­
ing the overall color of the vehicle with 
the surroundings is completed using 
snow, mud, off-colored burlap sand­
bags, or whitewash, depending on the 
season. 

Most Threat armies are equipped with 
passive, light intensification sights and 
night vision devices. Light discipline, 
therefore, is an important survival task. 
Light discipline can be enforced by 
tuming off all interior lights and taping 
over master power, driver's instrument 
panel and control panel lights. Cover­
ing the lights with tape will signifi­
cantly reduce light emitted from the ve­
hicle's periscopes, yet still allow for 
identification of crucial fire control, 
automotive, and vehicle status informa­
tion. 

Training for the Defile Fight 

To win in restricted terrain requires 
frequent training, as most tank crew 
skills are highly perishable. Personnel 
turbulence exacerbates the challenge of 
maintaining a high level of training on 
the functional capabilities of the tank. 
To train at a high frequency, most train­
ing will have to be conducted in the 
motor pool and in local training areas. 
The tank crew's mastery of technical 
and tactical subjects, the link to reach­
ing the objective at the other side of the 
defile, will require study, drill, and 

, repetition. 

Training for the defile fight requires 
use of the basic and intermediate Tacti­
cal Tables, as found in PM 17-12-1, 
November 1986." The Tactical Tables 
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best suited for the defile fight, which 
should be completed concurrently with 
the gunnery training program, are listed 
in Table 1. 

Tank gunnery tables train armor units 
to hit targets; tank tactical tables use 
gunnery skills and Multiple Integrated 
Laser Engagement Systems (MILES) 
to train armor units to fight on the real 
battlefield. In free-play force-on-force 
engagements, the tank crew learns to 
respond rapidly to OPFOR activity in 
order to destroy the opponent. Tactical 
tables train crews, sections (tank with 
wingman), and platoons at the basic 
(crew), intermediate (section/wing­
man), and advanced (platoon) levels of 
24-hour combat operations. Engage­
ments should be conducted both in the 
day and at night. The focus of this 
training should be to win the defile 
fight - teaching the critical crew tasks 
in the process. 

A high frequency of training in local 
training areas is a requirement to mas­
ter these tactical tables, so the avail­
ability of local training areas is a pre­
requisite. Every effort should be made 
to develop local training areas to their 
maximum potential. Training areas for 
the defile fight are often available be­
cause they represent the areas least 
suitable for "open terrain" operations 
by platoon-sized tank and mechanized 
units. In many cases, these defiles rep­
resent unwanted training land. This un­
Wanted land, deemed incapable of ar­
moted maneuver on large scale, is ex­
actly the kind of terrain that armored 
forces will have to move through and 
fight in on some of the potential battle­
fields of Korea or the Balkans. 

The tactical tables in PM 17-12-1 
w/C3 contain detailed information on 
most of the critical tasks listed pre­
viously. Units must develop specific 
task, conditions and standards to em­
ploy the PLGR, Route Chart, and en­
gagement area system. Use of 'jump 
radios," during these training events 
will allow for detailed information for 
after-action reviews (AARs) and will 
enhance learning. 

The goal of this training is a tank 
crew that functions' as a team, passes 
critical information quickly and clearly, 
and controls the tank's battlespace. The 
flow of information from crewmember 
to crewmember is a combat multiplier 
and a major ,goal of this training. 
Crews must learn to anticipate the en­
emy, and engage and destroy the en-
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Tactical Table Taak 

A Negotiate a route using terrain for cover and concealment 
Navigate from one point to another point 
Analyze terrain using the Five MIlitary Aspects of Terrain 
Detect a target and give crew acquisition report 

B (B7) React to Indirect Fire 
(88) 

C (Cl) 
Evade Antitank Guided Missile (ATGM) 
Engage Simultaneous Targets 

(C3) Engage OPFOR Tanks 
(C4) 
(CS) 

Engage OPFOR Security Element 
React to Ambush 

(C6) Engage Sniper 
D 

E 

F 

(Dl)-
(D2) 
(El) 
(E2) 
(E3) 
(Fl) 

Coordinate Between Crews 
Execute Herringbone 
Execute Action Drill 
Execute Contact Drill 
React to Indirect Fire 
Engage MuHlple Targets 

(F2) 
(F3) 
(F4) 

Engage MuHlple Machine Gun Targets 
React to Ambush/Recon By Fire 
Engage Enemy Tank Platoon 

(FS) Engage Patrol and Sapper 

Table 1 

emy before being ambushed. An enemy 
in an ambush position with a keyhole 
shot has a very limited field of view. 
His success involves firing before be­
ing seen. Increasing the situational 
awareness of the attacking tank crew is 
an integral part in gaining the 3-6 sec­
ond advantage and getting the jump on 
the defender who is waiting in ambush. 

Conclusion 

In restricted terrain, an armored force 
may be reduced to a frontage of one 
tank. Ouring the Korean War, the U.S. 
Army found that "armor remained an 
indispensable part of ground combat, 
regardless of any limiting conditions 
under which it had to operate."" "Open 
terrain" tactics, successful in desert-like 
terrain, will not work in restrictive ter­
rain. If armor leaders are sent to Bos­
nia, or fight again in the mountains of 
Korea, the ability of tank crews to fight 
through and penetrate defended defiles 
in restricted terrain will be decisive. 
This requires a different approach to 
tank commanding and crew responsi­
bilities. The crew must work together 
to defeat the. defender. Their collective 
skills are at a premium in restricted ter­
rain. They must learn to obtain and ex­
press critical combat information 
within their tank and with adjacent 
tanks in new ways. The end result is 
creating an unmistakable advantage. 

In Korea, we call this advantage the 
"3 - 6 second advantage"." If the tank 
crew is prepared, anticipates the de­
fending threat, and aims his weapon 
systems at the anticipated keyhole posi­
tion, the enemy can be suppressed or 
killed before he can identify, aim, and 
engage the attacking tank. This is' a 
tough challenge, requiring thoughtful, 
focused training. Gaining the 3-6 sec­
ond advantage over an enemy waiting 
in ambush takes an integrated crew ef­
fort to nullify the defender's terrain ad­
vantage. 

To be ready for tomorrow's battle­
fields, U.S. Army armor crewmen must 
"grasp the potential capabilities and 
limitations of the space in which they 
operate."34 

Notes 

IDepartinent of the Army, FM 100·5, Opera­
tions, (Washington, D;C.: U.S. Government 
Printing Office, June 1994), p. 14-4. 

2UCOFI' stands for Unit Conduct of Fire 
Trainer and is the primary simulator for training 
Abrams tank crews. CALFEXes is an acronym 
that stands for Combined Arms Live-Fire Exer­
cises. A cALFEx usually involves a comPany 
or higher formation conducting a live-fire en­
gagement training exercise. 

3The concepts of Alvin and Heide Toffler, as 
found in- their book War and Anti-War. First 
Wave occurred during the agricultural revolu­
tion, characterized by hand-ta-hand combat; the 
Second Wave as the Industrial Revolution,- rep­
resented by wars of mass destruction as in 
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WWI and wwn; and the Third Wave, the on­
going information revolutio,n, is knowledge-­
based warfare as evidenced in Operation Desert 
Storm. 

'David A. Niedringhau •• "U.S. Anny Annor 
in Limited War: Armor Employment _ Tech­
niques in Korea and Vietnam," Masters Degree 
Thesis: Ohio State University: 1987, p. 27. "In­
itial assessments of armor performance and use­
fulness in Korea concluded that armor remained 
an indispensable part of ground combat, regard­
less of any limiting conditions under which it 
had to operate." p. 54. 

5The three-to-six second advantage is defined 
by the author as the approximate time it takes 
for the enemy to identify you as the target, lay 
his weapon system on you, and fire. A basic 
rule of combat is that the first to fire is the first 
to kill. 

6Kenneth Blanchard, et at., define high per­
forming teams as teams with the fonowing 
characteristics: Purpose, Empowerment, Rela­
tionships and Communications, Flexibility. Op­
timal Performance, Recognition and Apprecia­
tion and Morale. See The One Minute Manager 
Builds High peifonning Teams. (New York: 
William Morrow and Company, 1990), p. 21. 

'In addition, superb tank commanders must 
support the growth of three teams: the tank 
commander/platoon leader team; the platoon 
leader/platoon sergeant team; and the platoon 
leader/company commander team. 

lInte building blocks for all tank-related train­
ing are contained in three manuals: TM 9-2350-
264·10 (Technical Manual. MIA! Abrams). FM 
17.12-1-1 (Tank Gunnery). and FM 17-15 
(Tank Platoon). 

'Department of the Anny. FM 17-15. The 
Tank Platoon, (U.S. Army Armor Center. 
ATTN: ATZK-DC. Fort Knox. Ky .• 9 March 
1993). p. 2-50. 

"'Department of the Anny. FM 17-12-1-1. 
Tank Gunnery (Abrams). (U.S. Anny Annor 
Center. ATTN: ATZK-DC. Fort Knox. Ky .• 
March 1993) pp. 6-2 through 6-5. 

"FM 17-12-1-1. p. 1-1. 

"FM 17-12-1-1. p. 6-1. This manual de­
scribes Target Acquisition as "a process that is 
a series of progressive and interdependent steps 
or actions by which a tank crew acquires enemy 
targets for destruction. It is a continuing re­
quirement for all tank crewmembers, whether in 

, the offense or defense, moving or stationary. 
The six steps in the target acquisition process 
are Crew Search, Detection, Location, Identifi­
cation, Classification, and Confinnation." 

"FM 17-12-1-1. Chapter 6. "Speed and accu­
racy of engagement depend on crew proficiency 
in target acquisition and gunnery; yet target ac· 
quisition is one of the hardest gunnery tasks to 
train effectively." 

14FM 17-12-1-1, Chapter 6, describes in detail 
the Target Acquisition Process. The training 
process for target acquisition begins with an in­
depth understanding of FM 17-12-1-1. Chapter 
6, by all crewmemhers. It must become second 
nature to the crew through repetitive training. 

I:5Typically referred to as "IFFN," Identify 
Friend, Poe, Neutral. 
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16FM 17-12-1-/, p. 9-10. To conserve main 
gun ammunition, use tank-mounted machine 
guns in reconnaissance by fire to cause a hid­
den enemy to react. Fire a single burst (20 to 30 
rounds with the M240 or 10 to 15 rounds with 
the caliber .50) while constantly observing for 
enemy movement, return fire, or the flash of 
rounds striking metal." 

I'7The external antenna cable can be run from 
the inside of the turret to the external antenna 
easily following the power cable to the left or 
right Grenade Launcher. Some modification 
may be required with the use of some silicone 
to ensure a secure, sealed outlet to the external 
antenna. This procedure will not interfere with 
operation of the Smoke Grenade Launchers or 
the Over-Pressurization System. 

"FM 17-15. Oct. 87. pp. 2-38. 2-39. 
19Currently, there are approximately 35 coun­

tries that still utilize either the T54155 or T62 as 
their Main Battle Tank. 

"'FM 17-12-1-1. p. 2-7. The ballistic com­
puter provides only ballistic solutions for ranges 
between 200 and 4000 meters for main gun am­
munition. No ballistic solution will be created 
for ranges between 4000 and 7990 meters (+1-
10m). Laser returns under 200 meters and over 
8000 meters will be displayed as flashing zeros. 
When the gun select switchjs set to COAX, the 
TC can use the Manual Range Battlesight but­
ton to select ranges down to 25 meters. 

"FM 17-12-1-1. p. 8-1. Unit SOP will set 
battlecarry ranges based on the commander's 
analysis of mission, enemy. terrain, troops, and 
time (ME'IT-T) available. 

21lepartment of the Anny, FT 12O-D-2, Fir­
ing Tables, (Washington, D.C.: U.S. Govern­
ment Printing Office. 15 April 1994). pp. 42 
and 43. (HEAT-MP-T. M830). the maximum 
ordinate. or highest part of the projectile trajec­
tory to the target, is 1 meter above the gun/tar­
get line, 468 meters from the gun. FM 17-12-1· 
1. p. 7-1. evaluates the average size of Com­
monwealth of Independent States (CIS) manu­
factured or styled vehicles being 2.3 meters 
high, 3.4 meters wide, and 6.7 meters long. 
When a vehicle is in the defense, creating a 
substantially shorter target than 2.3 meters, the 
firing tank using baUlesight gunnery techniques 
at 900 meters will miss the target completely if 
the vehicle is actually between 250 and 600 
meters. 

23FT 120-D-2. pp. 42 and 43. HEAT-MP-T. 
M830, Max. Ord. for 400 meters is 20 centime­
ters. 203 meters out from the gun. 

"Department of the Anny. FT 7.62-A-2. Fir­
Ing Tables. (Washington. D.C.: U.S. Govern­
ment Printlng Office. 30 June 1973). p. 18. 
MOO Ball, battlesight range of 500 meters al~ 
lows for a 'maximum ordinate of I meter at 300 
meters: A battlesight range of 300 meters has a 
maximum ordinate of 0 meters (meaning less 
than SO centimeters) out to 400 meters, which is 
100 meters past the battlesight range. 

2:5Kenneth Maclcsey, Rommel: Battles and 
Campaigns, (New York; Mayflower Books, 
1979). p. 32. 

"FM 17-12-1-1 Chapter 13. Page 13-10 and 
FM 17-12-1-2. p. A-81. The tank commander 
must lay the main gun from the tank com-

mander's override such that the target appears 
in the 3X sight within six seconds. 

"FM 17-12-1. Coordinating Draft. Oct. 1990. 
p.7-6. 

"Department of the Anny. FM 101-5-1. Op­
eratjonal Terms and Symbols, (Washington, 
D.C.: U.S. Government Printing Office, 21 Oc­
tober 1985). pp. 1-29 thm 1-30. 

29nte quadrant method of engagement areas 
is used by the Dragon Force, 2-72 Armor, in 
Korea for both defensive and offensive opera­
tions. In the offense, units attack into a series of 
sequential engagement areas. Each engagement 
area is defined by intervisibility lines (usually 
toOO to 2000 meters long and as wide as the 
defile). 

"'Department of the Anny. FM 20-3. Camou­
flage. (U.S. Anny Engineer School. ATTN: 
ATSE-TDM-PP. Fort Leonard Wood, Missouri 
65473, 14 Nov 90). This manual explains in de­
tail the art of camouflage, its concepts, funda­
mentals, principles, and appJication through all 
phases of operation. 

3JDepartment of the Army, FM 17-12-1 w/C3, 
Tank Gunnery. M1IMIA! Abrams. (Washing­
ton. D.C.: U.S. Government Printing Office, 3 
Nov 86). Chapter 12, Tank Tactical Tables, 
were to be retained because they are to be re­
published in the next edition of FM 17-15, Tank 
Platoon. and are not currently published in FM 
17-12-1-112. Tank Gunnery. 

"Niedringhaus. p. 54. 

33Three to six seconds is the time that an en­
emy requires to identify an attacker, aim, and 
engage the target. 

34FM 100-5. p. 14-4. 
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The Field Trains Command Post 
Organizing For Success 

-
by Captain Kevin P. Banks 

The role of the Field Trains Com· 
mand Post (FTCP) is to coordinate task 
force combat service support require­
ments with the brigade S4 and forward 
support battalion.' Under the control of 
the HHC commander, it serves a criti­
cal function in the success of the unit's 
combat service support (CSS) plan. 
Many of today's military publications, 
such as ARfEP 7I-2-MTP, FM 71-123 
and FM 71-2, discuss the responsibili­
ties of the FTCp, but amazingly, say lit­
tle about exactly how these responsi­
bilities are best accomplished. It is, 
therefore, the mission of the HHC 
commander and his key personnel 
(XO, ISG, S41SI NCO) to plan and 
prepare the FTCP manning and organi­
zation to achieve success. 

Essential in this planning is develop­
ing a command post that is able to si­
multaneously track the tactical opera­
tions of the task force while maintain· 
ing an accurate and easy-to-read pic­
ture of the companies' and attachments' 
logistical status. By tracking the tacti­
cal situation, the HHC commander and 
his staff are better able to anticipate the 
changing logistical situation as demon­
strated by the following: 

TF CMD NET: "Guidons, this is Sa· 
ber 6. FRAGa follows ... Execution • 
Tham Mech establishes a roadblock 
along Hwy 144 vicinity Nonh Church 
in order to prevent the passage of con­
traband across the zone of separation ... 
Acknowledge, over." (Based upon this 
transmission, the HHC commander 
may alert the FSB that they will re­
quire additional barrier materials for 
the new mission.) 

TF CMD NET: "Saber 6, this is 
Ghost 6. SPOT repon follows ... we are 
in contact with an AT company that is 
defending along the forward slope of 
the hill located at grid ES544323 ... unit 
is unknown... time is 1345S ... enemy is 
equipped with AT4s and AT5s, out." 
(Here, the FTCP may begin requisi­
tioning medical supplies and asking the 

34 

brigade S4 to alert Charlie Medical 
Company of the FSB as to the likeli­
hood of casualties.) 

By staying abreast of the tactical de­
velopments, the field trains CP is better 
able to provide the responsive support 
units need. At the same time, the FTCP 
crew will be receiving reports from the 
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combat trains command post that detail 
the companies' specific logistical needs, 
from personnel and major end items 
(tanks, Bradleys, trucks) to repair parts 
and food. This is the focus of their ex· 
istence. Task force SOPs, with estab­
lished formats, reporting times, and 
brevity codes, will assist in this proc­
ess,2 but unless a workable system is in 
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LOGREP PERHUM 

Line 3 (Class III Items) 
• Green 90% 
• Amber 75% 

Line 1 (Unit) 
Line 2 (DTG) 

A.OFF B.WO C.ENL D.TOTAL 
• Red 60% 
• Black <60% 

Line 5 (Class V Items) 

Line 3 (Auth • Organic) 
Line 4 (Asgnd • Organic) 
Line 5 (Attached) 

• Green 90% Line 6 (Detached) 
• Amber 75% Line 7 (KIA) 
• Red 60% Line 8 (WIA) 

• Black <60% Line 9 (MIA) 
Line 7 (Class VII Items) 

a. # M1Als FMC 
Line 10 (Noncombat Loss) 
Line 11 (Total Loss) 

b. # M3Ms FMC Line 12 (Total Gains) 
c. # Ml06s FMC Line 13 (Current Strength) 

Table 1 

place and well rehearsed during peace­
time, the FfCP will undoubtedly fail to 
accomplish the numerous, critical tasks 
placed upon it. 

The two parts of any successful com­
mand post are the right equipment and 
the right people to do the job. With 
some smart planning and early prepara­
tion, beth can be available in time to 
conduct the mission proficiently. 

Equipment 

The fIrSt thing needed to establish the 
FfCP is the actual command post. Al­
though the vehicle available for use 
will vary from HHC to HHC, an 
M9341820 5-ton expando van or M577 
Armored Command Post with TOe 
Extension, in conjunction with a gener­
ator, work best .. Both vehicles provide 
the space and versatility needed for 
tracking the tactical and logistical situ­
ation simultaneously while 
monitoring three nets (TF 

wheeled vehicle will not adversely im­
pact PrCP operations because it will 
be near the mess section, support pla­
toon, and other wheeled elements and 
thus be on trafficable terrain anyway. 

Once a vehicle is chosen, it must he 
configured for use as a multifaceted 
command post. The following setup 
utilizes an expando van, but is easily 
adaptable to the M577. 

The fIrSt thing to emplace is a two­
sided tracking station running length­
wise in the center of the van. Tool ta­
bles frOm a local DRMO or fabricated 
entirely frOm lumber by the unit R&U 
NCO are the most cost effective. Di­
rectly in the center, extending to the 
ceiling, will be a piece of plywood that 
will be the basis of the map boards. On 
one side will be a map with the OPS 
and ENEMY SIT TEMP graphics; the 
other side will have an identical map 
with the CSS graphics. This will allow 

the personnel manning the PrCP to 
have a clear delineation of tasks and 
not interfere with each others' <luties. 
Cover the table tops with blank report 
formats and then top them with acetate 
so that information received over the 
radio can be recorded quickly and in a 
readily accessible location. The area 
below the table top is the radios' loca­
tion, along with any necessary COM­
SEC equipment. The TF AIL and FSB 
CMD nets will be tuned in on the lo­
gistics side of the station and TF CMD 
on the ops side. (Note: The FSB CMD 
is a redundant source of communica­
tion when the PrCP is located in the 
BSA since it can commuuicate with the 
FSB via wire or messenger. In this 
case, the additional radio may be used 
as part of the base cluster defense sys­
tem or alternate use.) The remaining 
storage space and drawers are useable 
for manuals, battle tracking supplies, 
and other miscellaneous items. 

In addition to the center workstation 
(where the majority of the CP's activity 
will occur) the back wall of the ex­
pando van offers valuable space. In one 
comer is a field desk with switchboard 
(SB-22). WD-l commo wire and TA-
312 field telephones allow command 
and control of the subordinate elements 
(mess section, support platoon, OS 
maintenance ... ), OPS, and crew-served 
weapon positions. The rear wall is use­
ful for posting the field trains fire plan 
and daily CP schedule, to include criti­
cal LOGPAC actions, report times, and 
shift changes. The remaining area in 
the Expando Van houses the S 1 's 
TACCS computer or other necessary 
automation equipment. A generic ex­
ample of how this may look is shown 
in Fig. 1. 

CMD, TF AIL and FSB 
CMD), and the generator 
provides the auxiliary 
:power source necessary to 

Visual Depiction of 3rd Pit, B Co's VehiCle Status 

power radios and lights 
when the vehicle's engine is 
'off. The expando van offers 
a much larger operating 
!space and is already config­
jured for an air conditioner, 
!which will assist greatly in 
ipreventing radios frOm 

~
' verheating when the 
weather is extremely hot. 
i ' e decreased mobility of a 

(Vehicle Is FMC) 

Fig. 2 
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(Vehkle Is '6ent? (Vehicle Is a catastrophic 
kIH and no/ yet reponed 
/0 higher) 

a catllStro­
phk kHland has 6een 
reponed to higher) 
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DAY 10600-21001 NIGHT 11900-08001 

CPOIC: CDR XO 
CPNCOIC: 1SG OPS NCO 
OPs/INTEL NCO: TRAINING NCO TRAINING CLERK 
CSS NCO: S4NCO S1 NCO 
RUNNER: CO'S DRIVER XO'S DRIVER 

Table 2 

The actual fonns the FfCP will use 
for tracking each teams' logistical 
status are a final, major factor to con­
sider. The fonns for OPS tracking can 
usually be copied from those used by 
the TF TOe or TAC. This will save ef­
fort and ensure unifOrmity. It is likely 
that similar logistical reports for track­
ing equipment and manning status al­
ready exis~ probably at the brigade com­
bat team level. A careful review of these 
reports must be made in conjunction 
with the other key CSS players (84, Bn 
XO, Sl, and BMO) in order to ensure 
that they are curren~ practical, and stand­
ard. Examples of two logistics reports 
you may use are shown at Table I. 

In addition to the detailed reports that 
are necessary when relaying informa­
tion between the FrCP and task force! 
company combat ltains, it is critical 
that the HHC commander has a system 
in place that will immediately tell him 
the status of the task force's major end 
items and personnel and what actions 
have been taken to obtain replacement 
equipment/soldiers. One ~hnique used 
with success is to have visual depic­
tions of each company's vehicles by 
nomenclature and bumper number. A 
simple marking system indicating 
whether the vehicle is FMC or NMC, a 
catastrophic kill, or just 'bent' and if a 
replacement requisition has been. for­
warded to brigade is easily ltained to 
the FfCP personnel. This method is 
depicted in Fig. 2 and can be used jlist 
as readily for tracking the status of in­
dividual soldiers once the FfCP staff 
acquires unit crew rosters with battle 
roster numbers. With a bit of interac­
tion in garrison, identical charts can be 
created for habitual supporting attach­
ments such as engineers. 

Manning 

Equally as important as planning out 
how you will equip the FfCP is how 
you will man it. CSS is an around-the­
clock task. The HHC commander must 
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compose a competent command post 
crew which can sustain the operation 
from 000 I to 2400 hours, seven days a 
week. This is not a simple task, given 
the limited number of available person­
nel. Like the TF TOe and TAC, a day 
and night shift rotation allows the field 
ltains command post to provide quality 
support at any given time. The mini­
mum personnel that should comprise 
each shift are: 

CP OIC: Has overall responsibility 
for FrCp, ensures crew is tracking all 
TF logistical" and tactical activities and 
forwarding applicable information 
higher, oversees the formation of LOG­
PACs, is responsible for security of 
field ltains, and assists the S4 in plan­
ning future CSS operations. 

CP NCOIC: Assists OIC manage­
ment of FrCP crew, oversees the field 
ltains security plan, and guides HHC 
LOGPAC to TOC, TAC, CTCP and 
UMCP. 

OPS{INTEL NCO: Is responsible for 
tracking all tactical reports/activities in 
the TF over 011 and CMD nets and 
alerting CSS NCO to any activities that 
may impact significantly on the supply 
system. . 

CSS NCO: Is responsible for track­
ing all logistical reports/activities from 
company and TF combat trains and 
forwarding appropriate reports higher 
while disseminating any information 
sent down from the FSB or BDE Rear. 

RUNNER: Assists in monitoring the 
switchboard for all wire communica­
tions, serves as messenger to F8B CP 
and other elements in the B8A, and 
conducts vehiCle/generator maintenance. 

A typical manning plan is at Thble 2. 
Notice that there is time to allow per­
sonnel to brief their counterparts on 
any significant activities that have 0c­
curred and actions ongoing. This period 
of double manning allows. the crew to 
catch up on any maintenance or other 
activities that have not been accom-

plished on schedule. Each soldier 
should maintain a log or note system to 
facilitate the information exchange. 

Conclusion 

It was said long ago that "without 
supplies, neither a general nor a soldier 
is good for anything.'" The maxim is 
still as true today. If the field ltains 
command post is not prepared to fulfill 
its role in the execution of the task 
force logistical plan, then the unit will 
quickly find itself without equipment 
or personnel. Getting the field trains 
command post organized 'for its mis­
sion is the first step in achieving suc­
cess. By using time in garrison to cre­
ate a CP equipped to efficiently per­
form the myriad of tasks expected of it, 
the HHC commander will achieve the 
standard required during deployments. 

Notes 

IHeadquarters. Department of the Anny, Mis­
sion Training Plan for the Tank and Mecha­
nized Infantry BattaJion Task Force. HQDA, 
Washington, D.C., 1988. 

2Headquarters, Department of the Anny, Cav­
alry Operations, HQDA. Washington, D.C .• 
1991. 

3Clearcus of Sparta, from Cavalry Opera­
tions, HQDA, Washington, D.C., 1991. 
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A Temporary Solution to an Ongoing Problem: 

Now, Make a FIST ... 
Converting the M3 Bradley for Use as a FIST Vehicle 

by Captain Thomas A. Crowson and Staff Sergeant Marty J. Peterson 

In the Field Artillery Officer Basic 
Course, as well as in the 13F Advanced 
Individual Training, new fIre supporters 
are taught that the greatest killer on the 
modem-day battlefIeld is the dread Fire 
Support Team Vehicle (FISTY), with 
its eight smoke grenade launchers, 
mighty M-60, and turret-mounted 
Ground Vehicular Laser Locator Desig­
nator (GNLLD). Perhaps this was 
once true, but with the fast pace of 
modem warfare, the FISTY, as a mo­
bile harbinger of death and destruction, 
is quickly proving itself to be ineffec­
tive in meeting current demands. 

Nowhere is this more true than in the 
cavalry. Reconnaissance forces are 
known for swift, decisive action on the 
battlefIeld. The FISTY is simply unable 
to meet the challenge of rapid maneu­
ver. Regimental armored cavalry FIST 
lieutenants and NCOs often joke about 
being effective for the fIrst 10 to 15 
ntinutes of the battle, then being re­
duced to a radio relay station as they 
watch the dust trails on the horizon. 

Although the 19D scouts are trained 
as maneuver shooters, there is no sub­
stitute for l3F eyes (or the GNLLD la­
ser) on the target. What is needed is a 
vehicle that provides improved overall 
capability for job performance, com­
patibility with other vehicles and weap­
ons systems in the troop, reliability of 
both weapons and automotive systems, 
and survivability on the battlefIeld 

Field Artillery branch has noted this 
problem and is developing a solution: . 
the Bradley FISTY (BFISTY). Unfor­
tunately, fIelding for this system is sev­
eral years away. We need a more im­
mediate solution. 
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Background 

In a recent National Training Center 
rotation, 3d Squadron, 3d Armored 
Cavalry Regiment was beset by prob­
lems with the FISTY fleet. Despite 
drawing newly rebuilt vehicles, mainte­
nance problems abounded, ntinticking 
those commonly found in the aging 
fleet at home station. 

Those vehicles that did survive the 
maintenance war quickly found them­
selves looking at the rear of the tanks 
as they thundered past into a battle the 
relatively immobile FISTs were unable 
to influence. Attempts at observation 
plans in the offense were laughable. If 
a FIST did manage to occupy its Ob­
servation Post (OP), the rapidly ad­
vancing troops were often in the way 
by the time the OP was set up and 
ready for ntissions. 

The squadron commander noted this 
problem and decided that a temporary, 
immediate fIx was necessary. Our goal 
was to improve the capability, compati­
bility, reliability, and survivability of 
the FIST. The solution was to move the 
troop executive officers to the super 
command and control enviromnent of 
the M577 and use their M3 Bradleys as 
platforms for fIre support vehicles. 
From this base, the FIST teams could 
easily assemble a vehicle which could 
maintain pace with the rest of the 
troop, and be maintained by the main­
tenance assets within the troop. 

In transferring the FIST teams from 
the M981 FISTY to the M3 Bradley, 
two areas had to be addressed to take 
advantage of the M3 Bradley platform, 
communications and GNLLD opera­
tions. 

GNLLD installed on Bradley 

Communications 

The M3s were originally confIgured 
with two radios in the turret. After 
some consideration, the FSOs and 
FSNCOs decided to leave those radios 
in place and mount two more in the 
crew compartment. This confIguration 
has been tested in the command and 
control vehicles of the regimental and 
squadron commanders and S3s. The 
conversion requires the removal of the 
25mm armnunition racks in the left 
rear of the vehicle, and installation of 
two SINCGARS radios in their place. 
The antennae were mounted to the reel 
mount assembly on the left and right 
rear of the vehicle, with cables run into 
the crew compartment through the 
ramp seal. For power, we removed the 
ground mount power cable from the 
FISTY, lengthened it, and installed it in 
the M3. While not optimal, another op­
tion units wishing to follow our lead 
may pursue is to run power from a 
wire spliced into the power cable for 
the interior lights. 

Although these radios are not con­
nected to the intercommunications sys­
tem, the RTO has no problems moni­
toring both nets, as one is exclusively 
digital to our supporting Field Artillery 
units and the other is the squadron FSE 
net, which is primarily a digital net. 
The two radios in the turret hold the 
troop command net and the troop fIre 
support (mortar) net. The FSO and 
FSNCO can key both of these nets 
through the CVC, whether riding in the 
crew compartment or turret of the vehi­
cle. The two crew seats were removed 
and reinstalled with the backs to the ra­
dios, and a Forward Entry Device 
(FED) stand was fabricated and em-
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Construction Details 
And Project Views 

Above, two views of the GIL VDD pedestal mounted on the 
Bradley turret roof. Radio Installation in the crew compart­
ment is seen below. At right, construction details of the ped­
estal with dimensions. Installed device is seen at upper right. 

Top metal plate 
with boJls 
attached 

Pipe Support 

ONLLD 
Pedestal 
Assembled 

--.. --
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placed between the seats. This allowed 
easy access to the radios and the FED 
for both the FSO and lITO while leav­
ing the entire opposite hull wall open 
for a situation map. 

GNLLD Operations 

We mounted the GNLLD on a stand 
fabricated from a three-inch section of 
pipe with a thick metal plate on each 
end bolted in place in front of the 
Bradley Commander's (BC) hatch. On 
the upper plate, the squadron welder 
permanently affixed bolts in a pattem 
to accept the traversing unit (TV) of 
the GNLLD tripod (see illustration). 
The TU was then removed from the tri­
pod and bolted into place on the pedes­
tal with wing nuts, allowing quick in­
stallation and removal of the TU and 
GNLLD. This pedestal is high enough 
to permit the free movement of the 
GNLLD, yet low enough to prevent 
forcing the FSNCO to come far out of 
defilade for its operation. The pipe 
used in the stand must be at least six to 
eight inches across and thick enough to 
withstand the constant abuse com­
monly associated with movement of a 
tracked vehicle. For GNLLD power, 
we fabricated a cable to run from the 
A4J2 connector on the SINCGARS 
mount to the EM! filter of the 
GNLLD. We routed the cable through 
the antenna mount directly behind the 
radios, around the BC's hatch, and into 
the GNLLD. Because power is derived 
from the same circuit as communica­
tions, the FSNCO/BC must ensure all 
CVCs are unkeyed when firing the la­
ser. This has resnlted in a new pre-las­
ing command of "unkey." After the 
BClFSNCO announced "unkey," he lis­
tens for each crewmember to announce 
"unkey" followed by his position. He 
then announces "lasing," unkeys his 
CVC, and fires the laser. When fin­
ished, the BClFSNCO keys his CVC 
and announces "all clear," allowing 
crewmembers to use CVC communica­
tions again. Interface between the 
GNLLD and FED or Digital Message 
Device (DMD) is accomplished 
through vemal commands from the 
FSNCO to the RTO over the vehicular 
intercom. 

M3 Operations 

In adclition to the nonna! crew of a 
ptSTY, the troop has supplied us with 
one E5 and one E4 19D cavalry scout. 
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The adclitional NCO not only acts as 
gunner for the vehicle, but also contrib­
.utes a measure of expertise in training 
the fire support personnel in Bradley 
operations. In a field scenario, his pres­

. ence allows the fire support personnel 
to focus on the FIST mission while he 
concentrates on the gunnery mission. 
He rides in the turret with the FSNCO, 
providing an additional set of eyes and 
aiding the FSNCO/BC in maneuvering 
the vehicle. If METT-T allows, the 
gunner can also ride in the rear of the 
vehicle, keeping the situation map up­
dated and aiding the lITO. This allows 
the FSO to ride in the turret, expanding 
his ability to visualize the battlefield. 
The E4 acts as the driver of the 
Bradley, allowing the 13F slotted for 
the driver position of the FISTY to re­
main in the howitzer battery with that 
vehicle. The lITO and FSO ride in the 
crew compartment of the vehicle, pro­
viding command and control, as in the 
FISTY. To carry the numerous accesso­
ries required by a FIST tearn, we re­
moved the TOW racks from the rear of 
the vehicle and created a load. plan 
similar to that of the FISTY. Since the 
interior of the M3 is much larger than 
that of the FISTY, storage space has 
not been an issue in the conversion. 

Our bottom line goal was to increase 
ability in compatibility, capability, reli­
ability, and survivability, while address­
ing issues of communications and 
GNLLD operations. The increased 
compatibility with other weapons and 
automotive systems in the troop has de­
creased supply and maintenance diffi­
culties that were the hallmark of the 
FISTY. In turn, this has increased the 
reliability of our vehicle, stated both in 
operational readiness rate and in actual 
use. 

By working out of a I3radley, we are 
now able to do. our job without present­
ing a conspicuous target to the enemy, 
~ the Bradle¥\ooksJikeanr other ve­
hicle on the: battlefield. This, coupled 
with the upgrade in armor from the 
M1l3 to the M3, has greatly improved . 
our survivability. 

Finally, our overall capability has in­
creased exponentially. No longer are 
we resigned to watching the rear of ve­
hicles. We are fully able to keep up 
with any vehicle on the battlefield and 
no longer have to worry about the time 
required to erect the targeting head as 
we can now ride with the GNLLD in 
place. 

Conclusion 
Although most members of the Fire 

Support Element in 3d Squadron were 
hesitant to make the switch, the con­
version to the Bradley has proven to be 
surprisingly easy. The crew, with some 
help from the squadron welder, took 
only one week to fabricate and install 
everything in the vehicle. In the field, 
the M3 has provided us with the ability 
to maintain contact with the troop, af­
forded us adclitional security, and given 
us a more mechanically reliable mode 
of transportation. Although we lost the 
Targeting Station Control and Display 
(TSCD), most of its functions can be 
replicated using the FED or DMD in­
terfaced with the GNLLD. We still 
have the ability to lase targets, commu­
nicate on all nets, both digitally and 
voice, and compute data. The biggest 
loss was the directional control pro­
vided by the gyros of the FISTY, but 
we have found that with an M2 com­
pass and a SLGR GPS, there is little 
degradation of our ability to accurately 
acquire targets. Despite its few draw­
backs, the Bradley is proving to be an 
excellent interim replacement for the 
FISTY until the BFISTY is fielded. 

Staff Sergeant Marty J. Peter­
son, a former Navy Aviation 
BoatsWains Mate, Equipment, 
entered the Army in October, 
1989. Upon completion of Basic 
Training and AIT, he was as­
signed to HHS, 6-8 FA, Ft. Ord, 
CaIH., as a fire support special­
ist. He is a graduate of PLDC, 
BNCOC, FED/Forward Observer 
Command Course, and DMD 
Trainer Course, and is currently 
assigned as FSNCO, K Troop, 
3-3ACR. 

Captain Thomas A Crowson 
is a 1990 Distinguished Military 
Greduate of the University of 
Texas at EI Paso ROTC pro­
gram. A graduate of FAOBC, 
FAOAC, and SPLC, he has 
served as a fire direction officer, 
howitzer platoon leader, and 
support platoon leeder in 1-11 
ACR aAd as the fire support of­
ficer for K Troop, 3-3 ACR. He 
is currently S4 and BMO, 2-17 
FA, Ft. Sill, Okla. 
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The Guard Unit Armory Device 
Full Crew Interactive Simulation Trainer 
(GUARDFIST-1) 
by First Lieutenant Stephen J. Snyder 

The tank conunander called for the 
driver to move out, as the gunner 
moved his head to view through his 
auxiliary sight. As the view through the 
auxiliary sight cleared, the gunner 
called out "driver stop!" The driver 
eased on the brake and the tank com­
mander evaluated the range through his 
primary sight extension and waited for 
the target to emerge from the treeline it 
was traveling behind. Once the target 
cleared this obstacle, he issued the 
command, ''fire!'' The gunner an­
nounced "on the way!'~ and squeezed 
the trigger on his cadillacs. Although 
no recoil was felt, one was heard 
through the subwoofer mounted be­
neath the breech. Shell obscuration 
shielded attempts by the crew to sense 
impact of the round. The loader safed 
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"Soldiers can only be ready when they are trainedfor the job 
they are doing and doing the job they are trained for. To en­
sure that our Anny can peifonn as the nation deserves and 
expects, we must continually ensure that they are assigned 
where their training, knowledge, and experience contribute to 
the Anny's readiness." 

- General Creighton W. Abrams - 1973 

the main gun and punched the box 
mounted on the ready door, waiting for 
the light to indicate a round was avail­
able for loading. Once lit, he pushed 
the load light on the breech-mounted 
box and anned the main gun. Once the 
obscumtion cleared, identification of 
the target showed flames leaping from 

the side of the turret. A catastrophic hit! 
The tank conunander called "target, 
cease fire - driver back up" to com­
plete the conduct of fire. Having suc­
ceeded in destroying the enemy in an­
other engagement, all of the crew took 
off their CVCs, dismounted their tank, 
and made their way across the armory 
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Figure 2. Perspective of Ml Tank wHh GUARDFIST·l Appended T(alnlng System 

hall to the soda machine. The tank 
commander made a detour to the side 
of the vehicle to get a hard copy from 
the printer at the instructor!opemtor sta­
tion on the times to fire and reticle aim 
of his gunner. As he too headed to the 
soda machine, he looked back at the 
looming hulk of the Mlsitting in the 
comer of the· armory and he pondered 
on how much tanking had changed 
since -he fIrst rode on "ASs" and "steel 
dinosaurs." 

The sleepy post of Camp Shelby, 
Mississippi was the field test site for 
the lastest in virtual-reality, synthetic 
environment-based simulators. Camp 
Shelby's humidity and oppressive heat 
are known more for wearing out field 
troops and harboring bird-sized mos­
quitoes than for assessing simulstors. 
The post housed technicians, instruc­
tor!opemtors (I/O), and Alabama Na­
tional Guardsmen in conducting field­
tests on the simulator, now in the hands 
of some Guard units. The U.S. Army's 
latest application of Armor"'Oriented 
virtual-reality-based simulators, the 
GUARDFIST-I' was field-tested under 
the Initial Opemtional Test and Evalu­
ation (l0TE) program, The purpOse of 
this IOTE was to (I) assess the training 
effectiveness of GUARDFIST-I and 
(2) assess the possible configumtion 
and funding requirements. The program 
consisted of assessing pre- and post-test 
scores on modified Tank Thbles vn 
and TTVIII for control and experimen­
tal groups. These groups were com­
prised of four National Guard tank 
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companies, scheduled during their two­
week Annual Training period.' Opti­
mally, the test would have been con­
ducted during the course of one year, 
however, a less than ideal test was de­
signed to simulate approximately one 
year's use,' and to obviate delays that 
have hampered the program, such as 
software and hardware bugs. 

The benchmark targets for assessing 
the maintainability and integrity of the 
GUARDFIST-I system for the IOTE 
were (I) that the system demonstrated 
a mean-time-between-opemtional-mis­
sion-failures (MTBOMF) eqnal to or 
greater than 17(j hours and (2) that the 
system must demonstrate a mean-time­
to-repair (MTTR) less than 30 minutes 
95 percent of the time. 

On dimensions of both maintainabil­
ity and experimentaVcontrol groups dif­
ferences benchmark targets were 
achieved. The GUARDFIST-I was su, 
perior. This is especially important 
since, unlike the Mobile Conduct of 
Fire Trainer (MCOFl'), the GUARD­
FIST-I has many components that must 
be crated and mounted, increasing the 
chances for. system malfunctions. The 
system alsoporf01'l\led well under ad­
verse environmental . conditions. . OQ 
severa\occasions, .th, ,huts. whel'l' ,the 
tanks and simulstors .. were '·Iocated 
becme balmy frOm humidlty.11he \(ar!. 
ous GUARDFIS1'-1 sYsl4!n&performed 
ro standard under such .Cooditions.l;feat 
and, humidity are 1II0re .ging to 
such systems, due .to cooling require-

ments of the CPUs and monitors. Up­
gmding of CPUs to Pentium-class 
chips will increase the cooling require­
ments. 

'The GUARDFIST-I program was 
initiated by a Training Device Require­
ments (TOR) in 1987, ... and was de­
signed to fill a gunnery training defi­
ciency withing NG armor and cavalry 
units. Many of these units store the ma­
jority of their tanks at installations far 
from their local armories and do not 
have access to local training areas and 
ranges. In order to conduct gunnery 
training, they must travel, in some 
cases, hundreds of miles to use their 
equipment and have access to training 
areas. This is costiy in terms of both 
training time lost while traveling and 
assets required to actnally move unit 
personnel. The GUARDFIST-I is de­
signed to allow NG armor units to 
more efficiently train their soldiers in 
tank crew gunnery skills at their local 
armories.'" It was also designed so that 
each armory could house one 
GUARDFIST-I, mounted on a station­
ary MI tank. Current use of MCOFfs 
for this purpose are allocated on the ba­
sis of one MCOFf per battalion. 
GUARDFIST-I would quadruple the 
use of virtual-reality-based simulator 
training for NG Armor units. 

The GUARDFIST-I is a full-crew, 
on-tank trainer, with hookups slaved to 
each crew station's controls. Television 
monitors are attached to the driver's, 
gunner's, and TC's optics.- All cables 
and optics are further slaved to a 486-
66 microcomputer and driven by a 
Paradox-engine UNIX-based 32-bit op­
emting system.' System components 
consist of a systems controller, image 
generation system, audio system, data 
acquisition system, system software,' 
and the I/O station. 

The system controller is the core of 
the trainer, and synchronizes all activi­
ties by communicating with the driver, 
gunner, and tank commander image 
genemtion system. During training on 
the simularor, the controller reads from 
exercise scripts, controls the simula­
tion, and monitors the ·performance of 
the tankorew. In addition, the control­
ler follows, analyzes, and gmdes each 
exercise, and provides printed reports. 
The image .generation system provides 
the . synthetic enviromnent to the TC, 
gunner. and driver's stations. These im­
ages are genemted from a polygonal 
database in real time. 
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The gunner has both the Gunner's 
Auxiliary Sight (GAS) and the Gun­
ner's Primary Sight (GPS) to view 
from, including thermal, while the TC 
has access to the unity periscope and 
Gunner's Primary Sight Extension 
(GPSE) as sights. The driver observes 
through his center vision block from 
the closed-hatch position. The audio 
system provides all sound effects, 
played from digitized sound files, and 
broadcast through ffiL speakers and 
subwoofers. Audio cues are provided to 
the crew through the CVC helmets. 
The data acquisition system consists of 
mechanical linkages and electrical 
buffers needed to allow communication 
between the tank cootrols and the train­
ing device. The I/O station consists of a 
keyboard to allow control of training 
programs, two monitors for displaying 
visual simulation and status informa­
tion, the console which houses the 
computer system" and a printer to pro­
vide feedback information. 

The use of microcomputers instead of 
minicomputers or mainframes has sig­
nificantly reduced the cost of GUARD­
FIST in comparison to its virtual 
cousin, the COFf. The capabilities of 
the GUARDFIST-I include: 

• Full crew on-tank training. 
• Simulated European and desert ter­

rain. 
• Simulated unrestricted tank move­

ment. 
• Simulated 360-degree turret rotation. 
• Simulated full main gun and coax 

ballistics. 
• Simulated day and night engage-

ments. 
• Simulated malfunctions. 
• Real tank and gunnery sounds. 
• Detailed crew performance printouts. 

GUARDFIST-l is a tank-appended 
training device that will be used by ac­
tive, reserve, and NG units for collec­
tive tank crew training in a simulated 
closed-hatch mode on an MI-series 
tank. Aural cues are provided, repre­
senting responses to driver input (en­
gine speed, steering actions, and trans­
mission shifting) and gunner input 
(weapons ftring). During training, the 
tank is in a dead turret, power-off 
mode. Visual simulation allows the ve­
hicle to move at will through an exer­
cise or battle environment, constrained 
only by the physical conditions of the 
surrounding terrain (trees, rocks, build­
ings, and water). 
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GUARDFIST-l Synthetic-Environment Graphics 

Training Environment 

Training on the GUARDFIST-I is 
quite different from training at SJM­
NET or on COFfs. Like its virtual real­
ity counterparts, GUARDFIST-l is 
hampered by the use of electronics 
rather than the more solid-feeling hy­
draulics. Gunnery in the GU ARDFIST-
1 is also quite different. GUARDFIST-
1 simulates firing individual engage­
ments or tank tables, and provides cri­
tiques after each engagement. These 
critiques include exposure time, target 
identification time, time to fire, and 
reticle aim, as well as fire command er­
rors or manipulation errors. However, 
unlike the COFf, where a series of ten 
engagements are run before stopping to 
critique, the GUARDFIST-I gives 
grades after each engagement. During 
the field test, this proved distracting to 
many crews who were used to firing a 
series of engagements before being cri­
tiqued. Evaluation after each engage­
ment tended to break the rhythm that 
the crew was developing. On the plus 
side, GUARDFIST-I has an innovation 
in the TC's compartment. A magnetic 
box mounts above the TC console, and 
permits running of the simulator from 
the TC .. station. This box has toggles 
that switch the TC's unity periscope 
view back and forth between the syn­
thetic environment view and the view 
that is presented to the instructor/opera­
tor. This capability allows the 110 to 
better show the TC results of engage­
ments and prepare the TC for sub­
sequent engagements. Should an 110 
not be available, a qualified TC can op­
erate the trainer from his station. 

At the loader's station, boxes atrach 
to the ready door and the breech to 
simulate duties that the loader must 
perform. Unfortunately, the loading 
time was taken from standards from the 
17-12-1-1 for an MIAI - 7 seconds 
per load. TC's and gunners found this 
an annoying delay, and loader's con­
tinually complained that loading time 
should be variable, depending on the 
speed of each individual loader. The 
loader must also move the safety arm 
to the safe position before reloading 
each round. Other than loading, the 
loader has little to do. He is not pro­
vided with a monitor and cannot assist 
in scanning. 

The driver in the GUARDFIST-I 
must conduct his normal duties, includ­
ing moving out to a hull down position 
when conducting defensive engage­
ments. Should the driver move out too 
little or too much, either a berm shot 
results or the gun tube ends up pointing 
at the ground. The only difficulties ex­
perienced at the driver's station were 
an occasional loss in calibration on the 
T-handle, which required a few minutes 
for the 110 to recalibrate, and no sense 
of feeling for where the driver was go­
ing. This was particularly true when 
moving up during defensive engage­
ments. 

The quality of the synthetic environ­
ment in the GUARDFIST-l is a signifi­
cant improvement over the graphics of 
both SlMNET and COFf, including 
the newer COFf graphics disk. Tanks 
are no longer box-shaped, but have 
lines similar to actual BMPs and T-72s. 
Rounds have two different effects 
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when hits are scored on targets. The 
first occurs during a mobility kill. The 
target will no longer move, but can still 
fu:e. The second type of target strike. is 
a catastrophic hit. When such a hit is 
made, the tank flames to signify the 
ammunition cooking-off. In addition, 
the vehicle remains on the battlefield, 
adding smoke and flame to the battle­
field obscuration. Hits are also possible 
through tree branches and small berms. 
Every detail of the synthetic environ-. 
ment is realistic, including toolsheds, 
bars, and horizons. Target acquisition 
under desert conditions tested the best 
of eyes, and made crews adept at look­
ing for muzzle flashes to identify loca­
tions of targets. 

The quality of instruction on the 
GUARDFIST-I, like most other train­
ing, is only as good as the training de­
vices and the trainers. GUARDFIST-I 
instructor/operators were highly qulai­
fied to perform their duties. They were 
enthused about the capabilities of 
GUARDFIST-I and up to all assigned 
duties, including correcting system 
malfunctions during training. Since the 
same two I/Os worked with each crew 
during their entire week of training 
week of simulator training, a mpport 
was developed, and both the crew and 
the I/O learned each other's training 
habits. 

The rigor of training of GUARD­
PIST-I was challenging. Each level of 
training in the matrix has both training 
and evaluation modes. Table vm in the 
simulator is known affectionately as the 
''widow-maker,'' due to its level of dif­
ficulty. Targets pass behind treelines, 
buildings, and outcroppings during en­
gagements, adding to engagement diffi­
CUlty. While most crews in the experi­
mental groups had a chance to fu:e TT 
vm, few were able to qualify, this af­
ter almost 20 hours of simulator !min­
ing. TT IV, a prepamtory Tank Table 
for TT VIII, took some crews 10 item­
tions to pass. Crews were well accus­
tomed to donning protective masks by 
the time they began live fire exercises 
on TIs rv, VII, and vm. Upwards of 
20 percent of the GUARDFIST-I train­
ing was spent wearing protective 
masks. 
J>trarget acquisition for the TC was 
<IIi\lllting. Targets wre indistinguishable 
.tI\I'Ough the unity periscope, therefore 

I .. ' g. the job of target identification a 
! "and GPSE task. Good crews soon 
.. ,that assistance rendered by the 
·er was critical to good opening 
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times. The driver's view was superior 
to the tank commander's unity peri­
scope view. This fact made TCs less 
likely to use the unity periscope to scan 
and more likely to improve driver/crew 
intemctions. In GUARDFIST-I, the 
driver takes the place of the eyes of the 
loader during scanning, since the loader 
has no optics or viewscreen. 

The only other software glitch in 
GUARDFIST-I occurred at the TC's 
station. TC override calibmtion was 
sometimes lost, causing the view to ap­
pear as though the turret slue dmsti­
cally when the TC attempted to hand­
off control to the gunner. A recalibm­
tion quickly corrected such problems. 

Use of GUARDFIST-1 

At present, the GUARDFIST-I is not 
designed to replace the COFf or SIM­
NET. The capability is being developed 
to link GUARDPIST-Is together to 
simulate platoon gunnery, along the 
lines of the UCOFf's Platoon Gunnery 
Trainer (POl). Its primary role in the 
immediate future will be to supplement 
NG training at armories. Precision gun­
nery for tank tables is the strong suit 
for the simulator. It is not as yet de­
signed to replace the tactics training of 
SIMNET, or the introductory and rna­
rrix training of the COFf. Since 
GUARDFIST-l does not' at present 
possess introductory gnnner or TC ma­
nipulation exercises, its setup is for 
crewmembers who already have a firm 
gmsp of station duties. 

The GUARDPIST-I system was 
gmnted a low mte initial production 
(LRIP) of 50 units by the Simulation 
Training and Instrumentation Com­
mand (STRICOM), with a first unit 
equipped date scheduled for April 
1995. 

Notes 

IThe current name, OUARDFlST, is being 
changed to A-FIST (Ahrams·FlST) as the pro­
gram target spreads to include a Regular Anny 
dimension. 

20etails of this report were gleaned from the 
author's experiences during this experimental 
training. 

3 An ideal test would have been to put the 
GUARDFIST -1 through its paces for a full one­
year field-testing. 

"The control group did NOT undergo COFl' 
training. By standard training. I am referring to 
Conduct of Fire classes, AACs, TCPC, 17 IV 
subcaliber, and 17 vn. Results of the experi­
ment could also be due to intercrew differences 
in skills. The experiment attempted to go 
around this fact by drawing on a sample size of 
28 experimental, and 28 control group crews. 
Crews were forced to maintain integrity, mean­
ing that onCe the training began, no crewmem­
her could change positions or withdraw from 
the training. 

'Taken from page 1·2 of J994·OT·1360A. 

&rite system at present does not include a 
monitor for the CWS. Future add-ons will pro­
vide this dimension in gunnery. 

7There were delays in training between en­
gagements, which consisted in wait times due 
to the 486-66 CPU architecture. In addition, 
each GUARDFlST·1 only had 8 megabytes of 
Random Access Memory (RAM). For such a 
graphics-intensive use, it is recommmended that 
a minimum of 32 megabytes of RAM be used 
(of a 56 nanosecond wait state) and a 100 Pen­
tium CPU be integrated. This would reduce 
wait states to approximately one-tenth of the 
current levels. 

8Software was developed according to 000-
STD-2167. Sixty-seven percent of the software 
was written in C language and 33 percent in 
ADA. The software is compiled and executed 
on a UNIX-based operating system. 

9.rhe console is approximately the same size 
as the COFf's computer console and is on 
wheels for ease of movement. 

First Ueutenant Stephen 
(Doc) Snyder was commis­
sioned in Armor from Arizona 
State University'S Army 
ROTC, where he received an 
MBA and Ph.D. in strategy. 
His undergraduate degree 
was in history from Ship­
pensburg University, Pennsyl· 
vania. He is a graduate of 
AOBC, and is Air Assautt 
qual Hied. He is currently 
scheduled for Phase 2 of 
AOAC and Is assigned as 
XO, B Company, 1 st Battal­
ion, 131 st Armor, Alabama 
Army National Guard. He is 
an Assistant Professor of 
ManagementlManagement In­
formation Systems at the Uni­
versity of West Florida. 
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Patton Museum Courts a New Generation 
by John Rickey 

Nestled in Keyes Park, Fort Knox, 
overlooking the route Morgan's Con­
federate Cavalry took on its raids into 
Union territory, lies the home of mod­
em day cavalry and armor, the Patton 
Museum. 

The museum attracts over 300,000 
visitors a year. Surrounded by lush 
scenery and an assortment of interna­
tional mounted and mobile weapon 
systems of the past, the museum 
reaches out to young and old alike, 
from 70-year-old sergeants of the past, 
to IO-year-old lieutenants of the future. 

Hosting mock battles or showing off 
its collection to the viewing public is 
only part of its mission. With support 
from the Cavalry-Armor Foundation, 
corporate sponsors, volunteers, local 
tourism agencies, and the donations of 
generous visitors, the Patton Museum 
of Armor and Cavalry is our link to the 
past, educating armor warriors of the 
future in tactics and leadership. 

Never is this link more evident then 
when present-day warriors host one of 
the many dedication or reunion cere­
monies held in the park. When the 
morning sun bums off the mist shroud­
ing the monuments to cavalry and ar­
mor, visitors can almost see the silhou­
ettes of past warriors felled on the 
fields of honor, standing alongside the 
new mounted warriors honoring their 
comrades who have come to pay trib­
ute. 

"All you have to do to realize the im­
portance of our facility is walk outside 
into the memorial park and admire the 
tributes to armor and cavalry units who 
have made this country safe," said John 
Purdy, director of the museum. '''Thou­
sands of fonner armor and cavalry sol­
diers have dedicated monuments to 

44 

their efforts on this field of remem­
brance, and as those veterans dwindle 
in numbers, it is up to the new genera­
tions of mounted warriors to ensure 
survivability of the museum." 

Plans by Purdy and the foundation 
are more ambitious than just survival. 
Through its ongoing restoration pro­
jects, plans for future site renovations 
and additions, and work with state and 
local tourism bureaus to promote the 
Dixie corridor and Fort Knox's impact 
on the region, the museum staff has 
maintained high visibility as one of 
Kentucky'S more popular tourist attrac­
tions. 

"Visitors will notice a subtle shift in 
the museum's focus over the next few 
years, from a historical message to an 
educational focus," said Purdy. "There 
has been a shift in the demographics of 
America since Viet Nam, and the num­
ber of families in this country who 
have military ties or know someone in 
unifonn has decreased dramatically 
since World War II and Korea. Without 
educating our visitors about the reasons 
for mounted combat and mounted war­
fare - how the perception was that ar­
mor's role decreased after World War 
II, and how armor proved its worth 
again on the Desert Stonn battlefields 
- the necessity for a strong mounted 
force could be lost on the general pub­
lic. Part of the museum's role is not 
only providing a historical perspective, 
but the museum staff now filters its ex­
hibits for appropriateness and under­
standability to an ever-increasing, unfa­
miliar audience. 

"Fort Knox and the entire mounted 
community could become isolated if 
we fail in our education mission." 

To combat this possibility, the mu­
seum continues to acquire previously 
unobtainable equipment for displays by 
strengthening its ties to the interna­
tiona! armor community. Recent addi­
tions include a Gennan 'Tiger" tank, 
and an M3 light tank obtained from 
Australia, a tank used in the Philippines 
against Japanese forces. 

'''The M3 is part of an exhibit in pro­
gress highlighting armor's first role in 
World War II," said Purdy. "Some of 
the first armor combat was seen by the 
Army National Guard in the with­
drawal into Bataan in late 1941 and 
early 1942. This combat is almost the 
forgotten element of early armored 
warfare by U.S. forces, but Ken­
tuckians from Harrodsburg are very fa­
miliar with those campaigns. Its Com­
pany B, 192d Tank Battalion was very 
involved in providing rear-guard action 
during the withdrawal into Bataan by 
holding crossroads and bridgeheads. 
Unlike the later overwhelming use of 
active armor in North Africa and Euro­
pean, it was not unusual to have Guard 
armored forces on the Pacific front 
lines while the Army built its armor 
force. 

"Just as the Army grew its armor and 
cavalry force in WWD, we can't move 
forward and grow without the help of 
the new generation of mounted war­
fighters," said Purdy. 

As the museum moves forward to ex­
amine armor and cavalry since World 
War II, veterans of that conflict can rest 
assured that there will be no examina­
tion without inclusion of their accom­
plishments in shaping the force since 
their service in WWII. Their tactics, 
doctrine, and legacy have shaped the 
force of the future and nowhere is this 
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more prevalent than in the decisive ar­
mor and cavalry victories by their 
grandsons in Desert Storm. Those vet­
erans who fought in Desert Storm, both 
active and reserve component soldiers, 
have experienced the shock and lethal­
ity of battle, as their grandfathers did 
some 50 years ago! 

''Their legacy and stories are the areas 
we must focus on in the near-term 
through projects, exhibits, and addi­
tions that highlight their overwhelming 
superiority on the battlefield," said 
Purdy. ''This is a large group of veter­
ans and current duty-status soldiers 
whose ties to the museum must be ex­
ploited by pride in ownership. Many of 
those soldiers and their families have 
never enjoyed the museum, so we 
know there is a future audience out 
there for us to reach out to and ask to 
assist and support our efforts." 

One effort in need of support is the 
acquisition of an Ml-series tank to 
complete the Desert Storm exhibit. In­
cluded in this exhibit will be elements 
of General Franks vn Corps command 
and control actions, many of which 
have led to the present use of battleiabs 
to shape and design control of the bat­
tlespace. The museum has. a captured 
Iraqi T-72 tank; it needs some help to 
obtain the MI. 

Whether through donations, higher 
corporate sponsor participation, or en­
dowments, the museum and foundation 
are examining ways to attract new visi­
tors and spur new growth. To compete 
in the future as the comerstone-show­
case of the Army's technology center 
of excellence, the museum and founda­
tion has to raise money and its level of 
support. 
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''Those are issues the Armor and Cav­
alry Foundation are meeting regularly 
on as we move into the future," said 
Purdy. 

Future long-term projects will include 
an expansion of the already popular 
"Cold War" exhibit, featuring actual 
segments of the Berlin Wall and famil­
iar border posts. There will also be a 
move towards "intemctive videos," 
where museum visitors can walk 
through armor and cavalry's history, as 
well as use some early versions of the 
training equipment mounted warriors 
practiced on. 

These equipment exhibits will chmn­
icle the Army's move into expanded 
simulation training, virtual reality, and 
the digitized communication battlefield, 
highlighting many of those same sol­
diers who fought in, and brought their 
ideas back from, Desert Storm. 

Patton's Cadillac limousine, above, Is one of 
many exhibits focusing on the great armor gen­

eral. At left, an ex-Nazi tank destroyer prowls 
Keyes Park prior to a July 4 reenactment. 
Below, an American infantry patrol closes in on 

the "Gennans," actually members of a reen­
actment group from St. Louis. 

''Those Desert Storm veterans are the 
ones who are shaping Force XXI, by 
applying battlefield techniques and en­
hanced communications to ensure le­
thality and survivability in 21st Cen­
tury battlefields," Purdy said. "If we 
are unable to attract a core of those De­
sert Storm veterans in support of the 
museum, I don't think we'll be as suc­
cessful in highlighting armor and cav­
alry's continued role and necessity for 
tomorrow's warlighters. We need them 
as advocates of the Patton Museum, 
advocates of the Home of Mounted 
Warfare and Fort Knox, and advocates 
of armor and cavalry soldiers past, pre­
sent, and future!" 

John Rickey was the Fort 
Knox Public Affairs Officer 
when this article was written. 
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The Fort Knox Navy 
by Captain Matthew D. Morton 

Driving around Fort Knox, many of 
the things we pass daily remind us of 
the rich heritage of cavalry and armor. 
More often than not, we give little 
thought to the roles played out on the 
battlefields of this century by the silent 
armored sentinels that grace our instal­
lation. Certainly we would never give a 
second thought to a strange-looking 
building, let alone a strange-looking 
building that isn't even made out of red 
brick. Fort Knox has such a building, 
one that played a role in the invasion 
of Sicily and the cross-channel inva­
sion of Europe, our own "Landing 
Ship, Tank" building located just off of 
Eisenhower Avenue in the collection of 
WWII-era buildings near Harmon Hall. 

The fall of France made it clear that a 
cross-channel invasion would be re­
quired to defeat the Third Reich. The 
British Admiralty was quick to submit 
designs to the United States for boats 
and ships that would be required for 
this invasion, hoping to have them built 
under Lend-Lease. One of the designs 
called for a ship that could carry 20 
tanks and a dozen 2Y, ton trucks, hence 
the Landing Ship, Tank, or LST. At the 
time, 1941, the Navy and its ship de­
signers had no experience building 
such a ship, and even less interest.! 

One reason for this shortfall was the 
mistaken belief that, should events in 
Europe force the United States to re­
turn there, forces would disembark' on 
secure docks in friendly ports.2 

The requirement for tanks to deploy 
onto a hostile shore brought with it 
many difficult, implied tasks. One was 
the ability to warm up tank engines be-
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fore driving down the ramp into hostile 
fire. Another was the need for enough 
fresh air to keep the crews of those 20 
tanks alive long enough to drive down 
the ramp. This was like starting up 20 
tanks inside a small garage with the 
door closed, not on a deck in the open 
air. This quest, determining how to 
ventilate an LST, is how Fort Knox got 
its own "navy." 

With preliminary testing conducted at 
Aberdeen Proving Ground, construc­
tion of a full scale mock-up began at 
Fort Knox in April, 1942, and was 
completed less than two months later. 
Testers then tried different types of baf­
fles and vents until they decided that 
the best way to ventilate the ship was 
with large exhaust fans that cleared the 
entire tank deck area. This eliminated 
the need for individual hookups to each 
vehicle exhaust. The individual hook­
ups would have hindered debarkation 
speed, teduced ability to perform rou­
tine maintenance, and would have to be 
replaced after the tanks were off­
loaded.3 It also gave the ships a flexi­
bility that General Truscott would fully 
exploit during the Sicily invasion, 
when he loaded his LSTs to twice their 
capacity, in one case 94 vehicles on 
one LST.4 

After testing, the building became a 
classroom, and no further amphibious 
training was conducted.s Today, it 
serves as an annex to the Patton Mu­
seum. Perhaps a coat of gray paint and 
some bow numbers would make it a 
more befitting tribute to forward-look­
ing Army thinkers in the realm of am­
phibious operations, men like Colonels 
Daniel Noce and Arthur Trudeau, who 

The Fort Knox "LST 
Buitding," at left, was 
built to test methods of 
ventilating the ships 
that would carry tanks 
and trucks ashore in 
the Sicily Invasion. 
The model below, from 
the Patton Museum col­
lection, is an LST, the 
ship on which the build-
ing was based. 

formed the 1st Engineer Amphibian 
Brigade and started working out the 
problems of how to assault from the 
sea. It is also a round-about tribute to 
General George S. Patton, Jr., who did 
his homework on amphibious opera­
tions in the mid-1930s with his staff 
study of 19 amphibious landings 
throughout history and his general staff 
study of Gallipoli. It should serve as a 
reminder to us all that history takes 
many shapes and forms, not all being 
old tanks or red brick buildings. 

Notes 

IGeoffrey Perret, Tlu!re's A War To Be Won, 
(New York: 1991), p. 182, note, Perret cites 
James A. Huston. The Sinews of War: Army Lo­
gistics 1775-1963. (Washington, D.C.: 1966). 

2Perret, p. 181. 

'John Campbell, LTC (Ret), Fort Knox's 
Dryland Navy, Armor Magazine, July-August 
1979. 

4Perret• p. 188. 
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LETTERS (Continued from Page 3) 

sign. A major drawback Is the traverse limi­
tations caused by the placement of the 
main armament. AFAS must have 36o-de­
gree (6400 mil) traversing capabilities In or­
der to be able to support the maneuver 
commander on a fluid battlefield of the fu­
ture. The Ml AFAS's 3O-degr.,. (531 mil) 
azimuth limitation would make It less versa­
tile than the current Paladin. this limitation 
seems to be caused by the basic design of 
the Ml chassis, which more than likely 
can't be overcome. 

Ammunition resupply of the Ml AFAS by 
a slmlla~y designed FAAV would be diffi­
cult. Any resupply operations would be hin­
dered by uneven or non-uniform terrain. 
Both AFAS and FAAV would have to have 
a highly developed hydropneumatlc sus­
pension system similar to that found on the 
Bofors S-Tank. The suspension system 
would have to be capable of adjusting not 
just elevation/depression, but also adjusting 
vehicle cant. Once again, the amount of 
flexiblilly in the design requirements seems 
to exceed the Ml chassis modification pa­
rameters. 

The article raised my interest in aspects 
of the design which were not described In 
any detail. Aeading about the "integral ra­
tion microwave heater" Is fine, but I would 
have liked to read more about the 
weapon's fire control system. No mention 
was made of what the weapon's self-Iaea­
tion capability would be. I assume it wouid 
be equivalent to that of the Paladin, but it 
should be even more developed (utilizing 
GPS). 

in the final analysis, I feel the Ml chassis 
AFAS has more limitations than it does ad­
vanosd capabilities. I welcome the aut~ors' 
Interest in this vital weapons program, but I 
aiso feel that the plan they have put for­
ward does not fit the bill. Some of their 
ideas have merit and could possibly be in­
corporated in AFAS design. However, I feel 
we can get a better overall system by con­
tinuing research into new technology. As 
the main customers of the fire support sys­
tem, Infantry and armor commanders 
should demand more versatility in this can­
non system of the future. 

AOBEAT W. NEGAO 
CPT, Infantry 

NCAANG 

M1-based Howitzer Makes Sense 

Dear SIr: 

Comments on the cover story and kudos 
to your staff artist, Mr. Jody Harmon, on his 
exosllent work. As a Aedleg, I have more 
than a passing interest on any new howit­
zer system and have worried over the 
speed limitations of both the Paladin and 
Crusader systems for some time. The inno­
vative design shown using an Ml chassis 
and the MACS solid propellant for the how-
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Itzar make a great deai of sense. The ma­
te~al-handllng equipment suggested wouid 
improve high-tempo operations greatly. The 
consolidated crew compartments in both 
vehicles are logical extentlons of the MLAS 
cab design. I'd personally add a 40mm Mk-
19 grenade launcher and 7.62mm minigun 
(perhaps an upside-down AH-l Cobra chin 
turret) on the commander's station and a 
large-caliber chain gun at the second posi­
tion. I'd also consider placing half the six 
notional antiair missiles on the lefl side of 
the turret well to allow more tranverse ca­
pability (80· off center line on either side) 
and to allow more flexibility in fire support. 
I'd also consider using a lightweight panel 
system to provide a stand-off portable over­
head and side cover for the vehicles, 
something that would detonate shaped 
charges before contact with actual vehicle 
armor. 

The ACLA article was excellent. If you 
mate the 106mm ACLA w"h a laser range­
finder and SACUMS, the maximum effec­
tive range can be greatly extended. 1100m 
Is the bum-out of the .50 cal spotter rifie 
tracer round; maximum range of the 
106mm ACLA is 7700m. Sinos HEP and 
HESH rounds are not velocity-dependent 
for terminal effect, any items that can ex­
tend effectivB range are welcome. If bee­
hive has a time fuze mode, Indirect and/or 
long range attack becomes more effective 
against light Infantry .and thin-skin vehicles. 
A hard-shell HMMWV might mount 2, 3, or 
4 ACLAs (an ONTOStita?) for rapid fire on 
mu"iple targets. I'd consider converting half 
the vehicles In the antiarmor company to 
ACLA; 2 out of 20 doesn't sound like near 
enough to me, considering likely foes and 
roles for light foross. in future conflicts. If 
you figure that one TOW costs the same 
as a gun mount. kit, we get more bang for 
the buck from ACLA.. Mr. Sparks' com­
ment on the iack of sea-based gunfire sup­
port Is another subject I've worried about 
for years, and yes, I do have a solution. 

With the apparent, final demise of the 
AGS, the need for the 82d and 2d ACA to 
have some mobile firepower is past critical. 
I suggest the LAV with a 105mm soft recoil 
cannon, already developed and tested, or 
even using the AAES 75mm dual-purpose 
auto-cannon. The LAV is also amphibious, 
which is another pet peeve of mine, but 
more on that later. 

LAAAY A. AL TEASITZ 
LTC, FA, USAR 

Cdr, Det E (Marksmanship) 
1182d Aeinforosment Training 

Un", USAA 

Don't Dismiss External Guns 

Dear SIr: 

I found Don Loughlin's articie on the Ex­
ternal Gun Turret to be Incredibly naive. 

This sort of logic also opposed the machine 
gun and the airplane. 

Contrary to Mr. Loughlin's claim, the ex­
temal gun has not been extensively tested. 
Such tests as have been conducted to date 
Indicate that external gun arrangements 
can provide a major gain in survivability at 
a weight reduction that greatly enhances 
deployment. Such arrangements also ap­
pear to be less expensive than the usual, 
ordinary full-turret schemes. To dismiss 
those gains because of imagined vision 
problems and fanciful mechanlcai difficul­
ties is cavalier In the extreme. 

What motiVe might prompt an attack, 
such as Mr. Loughlin's, on any probable 
solution to cost, weight, and deployment 
challenges is difficult to understand. 

JEFFAEY A. BOUCHEA 
U.S. Army, (Aet.) 

External Guns Have Real Benefits 

Dear SIr: 

It was with great dismay that I read Mr. 
Loughlin'S article on external gun turrets. I 
have never read such a collection of misin~ 
formation, dlslnformation, sour grapes, and 
downrtght drivel. The author would have us 
believe that extemal gun turrets have been 
extensively tested and rejected, and this is 
simply not true. It Is qune obvious that he 
has no experience in a real extemal gun 
low profile turret (not a remote gun as in 
the Tank Test Bed). This would explain 
why each one of his numbered pOints are 
not true and ~ave no valldlly in fact. The 
one truth is that every new weapon design 
or concept has had a host of "authorities" 
who have condemned the new as bad and 
pointed the way straight to the status quo 
that gives us the feeling of securtty while 
we stagnate. 

Warships should be of wood, not iron; 
salls, not steam; the soldier cannot safely 
handle a self-loading plstoi; magazine-fed 
repeating rifles will cause the troops to 
waste ammunition; biplanes are superior to 
monoplanes: I won't be able to see out of 
an enclosed cockpit; the guns should be In 
front of the pilot so he can clear any jams; 
the Ml will never repiaos the '03 Sp~ng­
field; submarines are unfair weapons only 
useful In coastal waters; tanks are expen~ 
sive, unreliable, awkward white elephants; 
and the aircraft car~er will never rep laos 
the battleshlpl Do these sound familiar? 
They should, if you have studied military 
history to any extent. 

To dismiss the external gun, low profile 
turret prior to the extensive testinglfield 
evaluation that the author erroneously Im­
plies has already been conducted Is to bury 
our heads In the sand and add ourselves to 
that sad list described above. The low pro­
file turret concept provides a number of 
very real survival, mobility, and lethality 
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benefits, and almost none of the draw­
backs attributed to It by the author. I had 
the pleasure to serve as the Marine Liaison 
Officer on the Armored Family of Vehlc.les 
Task Force under MG Robert Sunell, an of­
ficer that many considered to ba the top 
expert on armor In the Army. General 
Sunell endorsed the external gun, low pro­
file turret concept, and It did become one of 
the designs examined as part of the follow­
on ASM program. Far from Invalidating the 
concept, It was a recognition of the many 
advantages to be gained by adopting il. 
However, I am sure that the author knows 
much more about this subject than all of 
those experienced senior officers who ex­
amined the competing concepts presented 
to the AFV Task Force. 

The search for Increasing levels of pro­
tection while reducing vehicle weight will 
not be solved by some new wonder armor 
(unobtainlum) that weighs less and keeps 
out more. The solution will come from inno­
vallve design concepts like the low profile 
turret, autoloaders. composites, hydropneu­
matlc suspensions, electric drive, height 
control, modular armor, low observables, 
electric guns, and other upcoming tech­
nologies that will allow the designer to 
strike a workable compromise In the vehi­
cle design. We must examine all of them 
but not from the viewpoint of "that's the 
way we always did It," for that Is the leaal 
supportable answer. With that thinking, the 
Wright brothera would be little-known bicy­
cle repairmen. Let's not listen to the voice 
of the reactionary; lefs look to the future, 
even if It is unfamiliar and uncertain. Our 
forefathers did, and developed the weap­
ons we have today. and we owe the future 
soldiers and Marines the same considera­
tion. 

R.G. DUVALL 
MAJ, USMC (ReI.) 

Dlgltlzatlon Could Exclude Allies 

Dear Sir. 

I'm coming up on the Net responding to 
ARMOR's call for SITREPs from the force. 
I have been tracking the progress of Force 
XXI through the numerous articles in our 
professional joumals and concept papers, 
such as TRADOC Pam 525-5, Faroe XXI 
Ope",flons. It Is difficult not to use the 
cllcM of "working In dynamic and exciting 
times," but certainly there have been few 
times In hiStory whon an Army has hod the 
opportunity to conduct the Intellectual staff 
rides the U.S. Army is doing. 

As an exchange student in a foreign staff 
college, I have had a unique opportunity to 
Interact with many officers, representing 
military forces from around the world. Many 
of their armies are also looking Inward as· 
the decade ends. The end of the century 
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seems analogous to a danger area, a sym­
bolic fold In the ground, in which units have 
conducted a short halt to assess the situ­
ation, taka stock, and attempt to scan as 
far forward as their sensors will let them, 
before launching out Into unknown territory. 
Mayba 'half' Is not the best term. We know 
that we can never truly halt on this battle­
field. 

I can report that Ihere is a great admira­
tion of our Army's boldness of embracing 
the Information Age technology. There is no 
doubt that as we enter the 21 st century, we 
wiil conflnue to be the premier land force. 
Our friends recognize this, but I would like 
to share some observations of their con­
cerns. 

Our doctrine recognizes that future opera­
tions will, more oIIen than not, be pursued 
by some form of coalition. (Most OOTW 
missions almost guarantee that we will op­
erate with foreign armies). We have always 
recognized the Challenges of combined op­
erations, and I have gained Invaluable in­
sight Into their planning, especially after 
Operation Desert Storm. However, new 
challenges are emerging. Herein lies one of 
the great concerns. Allied armies currently 
do not have the resources to pursue Infor­
maflon Age technology, specifically digitlza­
tion, to the extent that the U.S. Army is do­
Ing. Coordination between Allied units, 
even In the days of compatible communica­
tion systems, was always a tough nut to 
crack. What will happen when units cannot 
share the kind of battlefield Information that 
dlgnlzation can provide? Perhaps an Allied 
unit only a few kilometers away, cannot 
share a critical SPOTREP in a timely man­
ner. As any potential OPFOR develops 
courses of action, he will certainly target 
the physical boundary between U.S. and 
Coalition forces. Boundaries have always 
been vulnerable areas, but due to this in­
compatibility of battle command sYstems, 
they seem to ba even more aassllable, 
both physically and intellectually. Simply 
put, there Is a concern that Ailled forces 
could find themselves Inerally 'out of the 
loop," 

One doctrinal answer to this challenge 
lies in the use of liaison officers. In my ob­
servation, we seem to overlook this critical 
mission In peace-time training. Honestly, 
most units can ill afford to put their most 
experienced officers in these positions. 
Perhaps, during operations, they can't af­
ford not to. Interestingly, many World War II 
veterans recall that, often, only the most 
combat-seasoned officers were LNOs. 
LNOs who knew their jobs permitted great 
flexibility in fast-paced operations. I can 
only offer that we need to emphasize the 
importance of LNOs In combined opera­
tions. We must take a hard look at the 
MTOE. Perhaps one LNO, a HMMWV, and 
SINCGARS radio is not sufficient. The 
Force XXI LNO Team will require a C' 
hardware package that ties In with current 

battle command systems. This package 
could Include a number of appliques or re­
motes that an Allied CP could use on a 
mlsslon-by-mlsslon basis. 

There Is a tough mission ahead. It will be 
a truly major effort just tying In the battle 
command systems of our sister services, 
let alone our Allies. However, we must rec­
ognize that coalillon forces can and will op­
erate on our flanks, front, or rear. We can 
assume that in the near future, they will not 
have the resources to field signWlcant num­
bers of digital systems and thus, they cen­
not fully share In our technological advan­
tage. Although we may be familiar with 
their doctrine and procedures, disparity of 
battle command systems will pose a sign WI­
cant challenge to the Force XXI com­
mander. 

BART HOWARD 
MAJ, Armor 

U.S. Exchange Student 
Australian Army Command 

and Staff College 

MG Grow Misidentified In Photo 

Dear Sir: 

I read with great Interest ''The End of the 
Ride" by Dr. Denver Fugate In the Novem­
ber-December 1995 Issue. As one who 
rode with GEN Patton and MG Robert 
Grow, I wonder If the photo (top) on page 
11 is accurate. 

I knew GEN Patton and MG Grow from 
1939 on. I consider them the two greatest 
soldiers of WWII. I served under GEN Pat­
ton in Europe when our division was part of 
Third Army. I served under MG Grow from 
5 May 1942 on. 

I do not believe the brigadier general 
shown In the photo is really Bob Grow. He 
does not look like the Bob Grow I knew. 
Besides, he was promoted to major general 
in June 1943 and served in that grade until 
his retirement. If it is General Grow, he was 
wearing someone else's helmet. 

JOHN J. FLYNT, JR. 
COL, USA, (ReI.) 

6th Armored Division 

- Colonel Flynt Is correcl. Our archived 
pholo had a laba/ldenllfylng Ihe general of­
ficers as Paflon and Grow. While the hel­
melon Ihe man slandlng next 10 Paffon 
appears to have only one slar, Ihe original 
pholo Indlcel.s two, aUhough some glare 
does obscure one of the stars. However, 
Ihe man holding Ihe lrophy fowl Is MG Er­
n.sl Harmon. We apologize and have ",'a­
baled Ihe pholo. 

-Ed. 

ARMOR - March-April 1996 


