


I believe it was Rudyard Kipling who said broad-sweeping policy issues. Regardless 
it’s a wise and prudent man who can keep of how these institutionchanging matters 
his head while all those about him are los- are resolved, his time will surely come to 
ing theirs. And amid the rumors, budget make professional and moral choices. But 
cuts, policy changes, and redefinition of the for now he must have a single-purpose. His 
role of the military stands the armor soldier. mind must lock on offense, defense, and lo- 
He still has maintenance to pull, PT to do, gistics, and his leaders must help him stay 
subordinates to train, and with the time left focused. ARMOR will be the one constant 
over, a family to love and care for. He throughout this time of upheaval. Let us 
cares little for the stratospheric debate be- help you stay tuned to what is of immediate 
tween the Pentagon and importance. Major Barb- 
the White House and the our will tell about rehears- 
Congress - save those als, Captain Maus will talk 
issues which directly af- of combat service sup 
fect his life - for, after port, and the remaining 
all is said and done, contributors will rivet your 
much more will be said interest in mission-essen- 
than done. But while the 
posturing and verbal If leaders and soldiers 
combat proceed at the stay occupied with the 
levels far beyond what he can influence, he business of gunnery, training, and leader- 
is nonetheless distracted. He wonders if he ship, we’ll be able to respond with confi- 
will have fuel enough to train next year, if dence to whatever our future holds. Kipling 
the drawdown will catch him in a promotion wrote, in The Law of the Jungle, 

tial tasks. 

When pack meets pack in the jungle, 

lie down till the leaders have spoken - 

vise, if he’ll be dealing with sex and sexual- 
ity in his crew a year from now. 
The greatest risk the armor soldier faces 

is losing sight of his unique purpose - 
training to fight the next war - by becom- 
ing absorbed in the national debate on J.D. Brewer 

and neither will go from the trail, 

it may be fair words shall prevail. 
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AGS Questlons 

Dear Sir: 

Your November-December 1992 issue 
contained a letter from Mr. Pruii question- 
ing many aspects of the Armored Gun Sys- 
tem (AGS) Program. While the PM AGS, 
COL Dick Knox, should be the soutee for 
information on the program as a whole, fol- 
lowing are some armament answers that 
may be of some interest to your readers: 

*The comparison of AGS competitor de- 
signs is not appropriate for public dscus- 
sion by the Government While an article 
relating design options to the AGS require- 

ments could be vey interesting, parliarlady 
one undmtending the design limits of a 
=ton vehicle, suffice it to say that the 
soume selection board chose the dear win- 
ner overall. What will be very interesting is 
the required comparison to the M551A1 
Sheridan later in the program. 

*The autoloader compartment doesn't 
have an NBC seal but is isolated from the 
crw compartment. The two turret openings 
mentioned are both in the autdoader cam- 
partment. NBC protdion will be provided 
by filtered air through tubing to M25mA42 
masks. 

*The breech -8s cow in the turret 
roof serves as the blast panel in the roof. 

FMC has wined their autoloader am- 
parbnent to fail prior to rupturing the ac- 
cess door between the crew compartment 
and the autoloader compartment Although 
laws of physics will not allow Abrams pro- 
tection levels in a liiht vehicle, compart- 
mentalization lessons learned will be ap- 
plied to the AGS program consistent with 
its fightability and intended mission. 

*The system is designed so that if the 
autoloader failed, the gunner would man- 
ually operate the autoloader and the com- 
mander would acquire targets and fire the 
gun. The rounds can be manually loaded. 
It is a challenging task in a cramped space 
with lime leverage, but it can be done. 
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*The commander has ¶he same capabil- 
ity as the gunner. If there is only a driver 
and one other crewman, he would take the 
commander's position. If the autoloader 
also failed, he would have to manually load 
and then take the commander's position. 

*The [turret drive] hydraulic system was 
basically picked for weight, sire, and per- 
formance over an electric system. The au- 
toloader was already a hydraulic system, so 
hydraulics were still going to be on board. 
However, there are no hydraulics in the 
crew compartment, only in the autoloader 
and engine compartments. PM, Tank Main 
Armaments has a demonstrator electric 
gun turret driie program for U.S. tanks; but 
its integration, even on the Abrams-series 
tank, is a lower, unfunded priority. 

*FMC's system meets the Army's re- 
quirement for 30 rds (15 ready) minimum 
as specified in the requirements. There are 
ways to get many more rounds on board or 
strapped to the outside, but there is a pen- 
alty in weight and survivability. Additional 
rounds could be added to the fomard stor- 
age locations, the autoloader itself, and 
hung on the outside in containers. These 
things could be done for certain missions if 
the tradeoffs are acceptable, but there are 
limits to ammunition stowage in a light 
tank. 

*The M240 coax was specified by the 
Army. There may be other systems avail- 
able worldwide, but the U.S. opted to con- 
tinue to use the M240 for cost, compatibil- 
ity, and acceptable perfonnance reasons in 
the NDI (non-developmental item) program. 
You can be sure that major problems en- 
countered integrating the M240 will be ad- 
dressed to the user's satisfaction. 
I encourage all Armor professionals to 

contribute to the discussion during the 
coming five years of the program. The fu- 
ture of Armor in the light forces and its par- 
ticipation in the full spectrum of warfare, in- 
cluding rapid force projection, is at stake. 
All must realize that we need ideas and, 
most importantly, program support - the 
battlefield is littered with failed programs in 
this area. Budget decisions so far restrict 
all modernization efforts to upgrades of cur- 
rent vehicles and the AGS Program. Let's 
weight the main attack - see you on the 
objective . 

FRANKLIN Y. HARTUNE 
COL, Armor 

Project Manager 
Tank Main Armament Systems 

AGS Answers 

Dear Sir: 

We are writing to you m response to 
statements and concerns over the Armored 

Gun System by Mr. Pruitt in the Nowmber- 
December 1992 ARMOR. Perhaps we can 
clarify some of his misconceptions and in- 
form the entire Armor community about key 
aspects of the AGS design. 

The AGS pmgram has been cmfted to 
provide the light and contingency forces 
with a highly transportable, mobile 105-mm 
gun system which will provide direct-fire 
support when tanks are not available. With 
this in mind, the user community set the 
requirements and prioritized them with 
great thought - transportability, or the abil- 
ity to deploy rapidly, was the highest prior- 
ity, followed dosely by lethalii, survivability, 
and sustainability. To provide such a system 
in a timely manner, our acquisition strategy 
employs the Non-Developmental Item 
(NDI) integration approach which embraces 
maximum use of NDI items as subsystems, 
modules, and components. 

It appears Mr. Pruitt has formulated many 
of his concerns after viewing the FMC 
Close Combat Vehicle Light (CCVL) dem- 
onstrator. which FMC has used for a num- 
ber of years to pursue light combat vehicle 
technology opporhrnities. Reflecting the 
user's unique requirements, additional sub- 
stantive features have been added, thus 
the AGS will be somewhat different in de- 
sign and appearance than the CCVL With 
this in mind, let's go through Mr. Pruitt's 
concerns and address them in sequence. 

*Engine deck too high. The AGS de- 
sign will easily allow the turret to rotate 
over the back deck during normal opera- 
tions as well as during forced insertion mis- 
sions accomplished by Low Velocity Air 
Drop (LVAD). 

*Turret has prominent shot trap. The 
user has specified very definitive ballistic 
protection requirements at three levels of 
performance, representing LVAD. roll- 
ordroll-off (ROIRO), and maximum protec- 
tion configurations. These include protec- 
tion against direct-fire weapons as well as 
survivability from overhead and mine at- 
ta& FMC's AGS armor design is being ex- 
tensively tested through analysis and live- 
fire plate and ballistic structure testing. as 
well as full-up vehide vulnerability live-fire 
testing to ensure it meets these require- 
ments, to include no prominent shot traps. 

*Turret opens when main gun is de- 
pressed and fired, breaking NBC seal. 
The autdoader compartment, separated 
from the crew compartment, does open 
when spent shell cases are ejected, and 
when the main gun is fired in maximum de- 
pression. However. the user specified that 
the AGS NBC protection would be accom- 
plished by using ventilated face pieces ... 
thus there is no sealed NBC overpressure 
system to be broken. 

*Main gun ammo cmkd in the turret. 
Ammunition on the AGS is carried in three 

compartmented locations away from the 
crew. below the turret ring. These am the 
magazine associated with the autoloader 
and two hull storage comparbnents. These 
compartments all have blow-off panels sim- 
ilar to those used so effectively in the 
Abrams tank. 

*Automatic gun I o u k  pattatnod on 
naval designs. The autoloader sebcld 
for the AGS is produced by the Naval Sys- 
tems Division of FMC, which has a long 
history of praducing autoloaders for the 
U.S. Navy. This autoloader and the XM35 
Gun System along with the magazine am- 
munition are separated from the crew. as 
noted above. In the AGS, autoloading is 
the normal mode of operation. The auto- 
loader will be thoroughly and rigorously 
tested both as a component and in the full- 
up prototypes to prove its great reliability 
before it is fielded. In the event of most 
postulated malfunctions, the FMC design 
does allow the gun to be loaded and fired 
in the manual mode by removing an ac- 
cess panel located to the left of the com- 
mander and gunner positions. All phases of 
the design to permit this capability have 
been MANPRINTED and have been the 
subject of dose scrutiny by recent user ju- 
ries, as well as previous testing and dem- 
onstrations on the similar CCVL autoloader 
at Fort Knox and Fort Bragg. Is it as easy 
as in the Abrams? No, but it can be ac- 
complished by the 5th percentile com- 
mander or gunner. All 21 rounds m the 
magazine can be fired in this manner. 

*Will the comma* be able to firs 
the main gun? Yes, the commander has a 
full suite of redundant gunner's controls as 
well as a link to the gunner's sight. 

*What happens in a two-mm crew 
when the autoloader fails? The AGS has 
a three-man crew consisting of the com- 
mander, gunner, and driver. Should one 
crew member be lost, the remaining mew 
member in the turret can still fight the vehi- 
cle via manual loading from the gunner's 
position. There will, of course. be a reduc- 
tion in the rate of fire to approximately 2-3 
rounds per minute. 

*Turret drive uses hydraub .fluid 
which bums. As in M60- and M1-series 
tanks, the AGS also uses low flammability 
hydraulic fluid in its turret dive. In the 
event of any type of fire in the crew com- 
partment, an automatic Halon fire extin- 
guishing system is employed for crew pro- 
tection. 

.Number of main gun rounds md M e  
of fire don't meet the requirement. The 
AGS incorporates 21 rounds in the maga- 
zine, with another nine rounds compart- 
mented in the hull. Its rate of fire is 12 
rounds per minute. These performance fea- 
tures exceed the user% stated require- 
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ments of 15 ready rounds and an eight- 
round-per-minute firing rate. 

*The M240 is not a good coax. The 
M240 is the coaxial machine gun on the 
AGS. The user community required use of 
the M240 and seems very satisfied with its 
performance in Operation DESERT 
STORM. 

Right now, the AGS program is in its 
eighth month of our Engineering and Man- 
ufacturing Development (EMD) phase, 
which is for fabrication. logistic support. test 
support (and subsequent refurbishment) of 
six full-up AGS prototypes; fabrication of a 
ballistic hull and turret; and delivery of tedr- 
nical data. After extensive (and hopefully 
successful) Technical Testing and Early 
User Test and Evaluation, the Low Rate 
Initial Production contract award is sched- 
uled for December 1994 with First Unit 
Equipped set for December 1997. 

We hope this information is useful to Mr. 
Pruitt and to your readership in general. 

CHARLES F. MOLER 
COL, Armor 

TSM, Armored Gun System 

RICHARD L KNOX 
COL, Armor 

Project Manager, 
Armored Gun System 

Toughest Two Weeks 
of Training Ever 

Dear Sir: 

I want to heartily second Major Brewer's 
article on the Idaho Army National Guard in 
the November-December 1992 issue. 85- 
pecially RCTCC at Gowen Field, Boise. I 
graduated from RCTCC in April, 1992. and 
can vouch for its effectiveness. It was the 
toughest two weeks of training that I have 
ever received. RCTCC is not easy to pass. 
Yet, when a soldier graduates from 
RCTCC, that solder is trajned. That soldier 
is ready to tank tank, not just talk tank. I 
urge every tanker, officer and enlisted, Ac- 
tive Duty and Resenre Component, to RUN 
to apply for RCTCC. 

PETER A. ROBERTSON 
2LT, Armor 

LA Army National Guard 

Hitler's Ardennes Gamble: 
"The End Was Inevitable" 

Dear Sir: 

Captain Kevin R. Austra ('From Behind 
the Dragon's Teeth: Hitlet's Folly? Or Was 

It?, NoVember-December 1992 ARMOR) 
has done a commendable study of the ter- 
rain and frontier defense scheme. but in 
the grand scheme seen from then and 
now, let us consider the German position. 

The tide had turned irrevocably against 
them m the west in 1942. with El Alamein, 
Casablanca, Oran, and Algiers and in the 
east, with the beginning of Stalingrad in 
1942 and the monumental tank battle of 
Kursk in July of 1943. 

As for a Gennan offensive from behind 
the West Wall, Field Marshal von Rund- 
s t d  had considered it in September of 
1944, but the taking of Aachen put paid to 
that. He took command of the Ardennes at- 
tempt as part of the duty to country of an 
old solder, and with no expectation of the 
results demanded. As for German mwale, 
Cole notes the 'irreplaceable loss in mili- 
tary manpower.' 

The author points out that MARKET 
GARDEN, Montgomery's narrow attack to- 
ward the Rhine near the seamast and its 
attendant streams and bridges, weakened 
Allied capabilities prior to Christmas. There 
was speculation in First Army circles that, 
had the same effort been made in the 
Stolberg Corridor, the Rhine could have 
been reached in the vicinity of Cologne, 
with attendant advantages which would 
have precluded the Bulge, all before Christ- 
mas of 1944. 

Much has been made of Hider's o b w v e  
of Antwerp, but 6-2 Periodic Reports of 
the U.S. 3d Armored Division for the pe- 
riod December 20-23 indiite a thrust up 
Highway 15, from Houffalire to Liege, 
going through Manhay, site of the 3d Ar- 
mored CP on December 22, and W e b -  
mont. the XVlll Airborne Corps' CP. To the 
left flank of the 3d Armored was its CCB, 
with 30th Infantry Division, facing Kampf- 
gruppe Peiper. In both instances, the 
enemy advance was directed to the First 
Army supply centers within the triangle 
Liege, Vervier. Spa. In neither did they suc- 
ceed. 

Deep penetrations predicated on foraging 
for POL and rations supply are at high risk, 
and German Fifth and Sixth Army com- 
manders had their eye on POL, rations, 
and loot. rather than Antwerp. Their failure 
left the 2d Panzer Division high and dry at 
Celles December 26. at the mercy of w r  
2d Armored Division of VI1 Corps. 

In the meantime, the magnificent holding 
action at Bastogne crossroads with the 
above marked the turning point of the Bat- 
tle of the Bulge. 

Why the failure of Allied intelligence to 
foretell the danger? Certainly the indca- 
tions were there, both in air force tactical 
reconnaissance reports of increased train 
activity and ?e drection thereof, but also in 
writing from the First Army G-2. CouM it be 

that the powers that be simply did not be- 
lieve it possible? 

As to concluding the Bulge fiasco, Mont- 
gomery chose what Von Rundstedt called 
the "small solution" - driving the Germans 
out, rather than cutting them off at the 
base. 

Another mason far the German debacle 
(other than supply and personnel problems) 
was that the deeper the penetration, the 
weaker the line, much like what happened 
on a smaller scale at Mortain. Unlike Grant 
deliberately stretching Lee's line in Virginia, 
the Germans stretched their orm line to 
their disadvantage, after which the end was 
inevitable. 

HAYNES W. DUGAN 
Historian 

3d Armored Division Association 
Shreveport, La. 

With Thanks... 
And an Invltatlon to the Ball 

Dear Sir: 

Thank you for publishing General Dorm 
Stany's review of Lewis Sorley's masterful 
book, Thundehok From the Battle of the 
Bulge to Vietnam and Beyond: General 
Creighton Abrams and the Amy of His 
Times in the September-October 1992 
issue of ARMOR. 

The members of the Creighton W. 
Abrams Chapter of the U.S. Armor Associ- 
ation, here in Washington, D.C.. are de- 
lighted to have the life story of our 
chaptMs namesake and his lasting contri- 
butions to the Army and our nation finally 
told. We are even more proud that Lewis 
"Bob" Sodey is a longstanding member of 
the Abrams Chapter. 

The Abrams Chapter, which is one of the 
Association's largest and most dverse 
chapters, was founded in 1976 by a group 
of Armor officers who knew and sewed 
with General Abrams. As the first chapter 
formed outside Fort Knox. the chapter has 
earned a reputation for its contributions to 
the Armor community - Army and Marine 
- in the National Capitol Region. 

Members of the chapter were the driving 
force behind the creation of the U.S. Ar- 
mored Forces Monument, which was dedi- 
cated by Mrs. Abrams and the Army Chief 
of Staff in Arlington National Cemetery on 
Veterans Day, 1991. In addition, the chap- 
ter sponsors the Armor Ball, an annual 
event attended by well over 300 members 
and friends of the Combat Arm of Decision. 

This year's Abrams Chapter Armor Ball 
will be held on April 3. 1993. Armor Associ- 

Continued on Page 50 
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MG Paul E. Funk 
Commanding General 

US. Amy Armor Center 

Combined Arms and the Armored Force: 
Thinking About the Future 

An armor soldier’s responsibility 
goes far beyond training and fighting 
for today. Certainly, readiness is crit- 
ical to the security of our nation, and 
keeping soldiers fit and well-trained is 
a moral and tactical prerequisite to 
keeping them alive. But another as- 
pect of the armor soldier’s duty is less 
concrete. It demands thinking, crest- 
ing and constantly revising public and 
personal views of our profession - 
armored warfare. And as our world 
churns amid the cauldron of new, 
emerging nations, as well as older na- 
tions trying to recover their pre-Cold 
War status, there are bound to be 
questions about the nature, composi- 
tion, and mission of our armored 
force. We cannot depend upon the ci- 
vilian community, often unfamiliar 
with what we do and how we do it, to 
make a case for our future. We can- 
not depend upon Congress to recog- 
nize our value and ensure the integrity 
of our fighting force, particularly 
against the onslaught of budget cuts 
and restructuring. We cannot expect 
those nations we have liberated or 
jerked from the brink of starvation to 
clamor for our preservation; the les- 
sons of history tell us that those we 
have helped will forget us all to 
quickly. The only people that can ar- 

ticulate and defme the case for ar- 
mored forces in the future are the sol- 
diers of all ranks, active and retired- 
anyone who thinks about our profes- 
sion and who has shaped our present 
high-quality armor force. 

It is high time we heard from some 
of you. What are the compelling rea- 
sons for an Armored Force, now and 
in the future? How can we, through 
technology, training, and leadership, 
make the right modifications to our 
present force structure to ensure the 
success of our Army? I would like to 
hear from you. I want to know what 
YOU think about these issues, and I 
can think of no better way to find out 
than having you respond on the pages 
of ARMOR. Here are what I believe 
to be some basic reasons for a strong, 
mobile, armored force over the next 
twenty years. I am sure you can think 
of others. At the Armor Conference 
in May, we will pursue these ideas, 
and hopefully, some of the ideas you 
submit as well. 

The armored force is critical to our 
national security and the stability of 
an emerging world order because it 
offers some specific capabilities and 
advantages no other force structure 

can match. It is the anchor of what 
General Adna R. Chaffee called “a 
balanced team of combat arms and 
services of equal importance and 
equal prestige.” 

Consider the capacity of Armor to: 

Take and hold ground - Air 
power is wonderful. It allows ground 
forces to soften a target before risking 
the lives of thousands of soldiers: but 
Combined Arms wins wars! 

Clear enemy ground forces and 
equipment - BDA isn’t very accu- 
rate. Ask anyone who served in Des- 
ert Storm. - During the Gulf War, 
many Americans began to wonder if 
smart bombs and cruise missles were 
sophisticated enough to stop and ask 
directions on the streets of Baghdad. 
But we found out, when we rolled 
into Iraq, that not everyone in those 
bunkers was killed or sent packing. It 
took a ground maneuver force, pro- 
tected by armor and mounting direct- 
fire weaponry, to root out enemy 
ground forces. 

Force an opponent to counter - 
Although difficult to measure, one 
tangible advantage of a well-trained 

~~ ~ 

ARMOR - March-April 1993 5 

- 



and technologically superior armored 
force is the counter-effect. By 
counter-effect, I mean the financial, 
training, and research effort a poten- 
tial enemy must expend simply be- 
cause we are present and ready to 
fight If the W is not the supreme 
weapon and backbone of the ground 
forces, then why does evexybody want 
so desperately to defeat it? 

Operate economically and consis- 
tently - Would it surprise you to 
know that Armor comprises only 4% 
of the Army’s personnel strength, yet 
offers more than 40% of its combat 
power? During Operation DESERT 
STORM, the Third Armored Divi- 
sion-350 tanks strong4ost not a 
single one to maintenance failure. 

Fight in all weather - Visibility is 
a factor influencing the effectiveness 
of all weapons systems, either ground, 
air or sea. But given our thermal vi- 
sion devices and an aggressive 
mindset, an overcast sky will neither 
stop a tank company, nor impede an 
infantry patrol, nor prevent scouts 
from fmding an enemy. Once we lo- 
cate the enemy and the weather 
clears, our airpower can be brought 
full-force against the enemy. But 
without a protected, mobile, ground 
force busy looking for the bad guys, 
the Air Cavalry and the F-14s would 
have to spend valuable on-station time 
looking for targets. That would be 
both costly and dangerous. 

Demonstrate that the best antitank 
weapons is another tank - Suppose 
Saddam Hussein had chosen to cross 
President Bush’s “line in the sand?” 
No one questions the bravery and the 
talent of the 82nd Airborne Division, 
and that p v e n  fighting f o p  of in- 
fantry would have certainly made the 
Iraqis pay for such an attack into 
Saudi Arabia. But at what cost? 
How many lives would have been lost 
and how much‘ valuable equipment 
destroyed? All it takes is one nut- 

case with a couple of mediocre gener- 
als, a handful of part-time scientists, 
and money in the bank, to present a 
threat to the New World Order. 

To psychologically distract and de- 
moralize - The MacNeil-Lehrer 
News Hour recently showed video of 
a Marine Corps attack against Somali 
gunmen holed up in a two-story build- 
ing and sniping away at US. troops. 
But the Marine infantrymen were not 
alone in their reply to the snipers. 
Poised in overwatch and supplying 
suppressive fue was a line of M1 
Abrams, manned by Man’ne tankers, 
their main guns trained on the build- 
ing, and prepared to up the ante as re- 
quired. 

Move fast and arrive with techno- 
logical punch - On the battlefield of 
the future, the words of Confederate 
Cavalry General Nathan Bedford For- 
rest are more appropriate than ever- 
the winner will be the one who “gets 
there fmt with the most” and “puts a 
scare on the enemy and keeps it 
there.” With the new Armored Gun 
System, we cannot only get there fast, 
but we can also pack some punch 
when we arrive. Until the big guys, 
Le., the Mls and Ma, can close on 
the fight, AGS will cany the banner 
of armor/cavalIy and deter an enemy 

who will often be superior in number, 
if not in technology. 

Save soldiers’ lives tbrongh pro- 
tected fighting vehicles - Without 
armor, how will soldiers close with 
and destroy the enemy? What will 
protect them as they approach the bat- 
tle and sustain them during the fight? 
We have the best protected armored 
force in the world. 

Keep the lid on a nuclear 
Pandora’s Box - As long as con- 
ventional battlefield weapon systems 
can keep an enemy in check, and con- 
trol the tempo and nature of a fight, 
we have the best possible chance of 
avoiding the introduction of nuclear 
weapons at the trouble spots of the 
world. 

The Principles of War remain un- 
changed from the days when armies 
were fmt organin& and these princi- 
ples - Objective, Offensive, Mass, 
Economy of Force, Maneuver, Unity 
of Command, Security, Surprise, and 
Simplicity- provide a sound frame- 
work within which an organized de- 
termination of the role of an armored 
force can be made. Given the ideas 
I’ve touched upon and the Principles 
of War, let me hear your views on the 
future role of an armored force in 
combined anns operations. 

Ernest R. Kouma Tank Platoon Gunnery Excellence Award 

On 29 January 1993. GEN Gordon R. Sullivan. CSA, approved the Ernest R. Karma Tank A& 
toon Gunnery Excellence Award for an Army-wide tank platoon gunnery competition. 

This mmpetition will recognize the top Active Component (AC) and Resenre Component (RC) 
tank platoons in cur Army. based on their normal tank gunnery performance. In the case of AC and 
mund-uphwnd-art RC tank platoars. their performance on Tank Table XI1 and Tank Table Vlll 
respectively will be used to determine the winning platoons. In the case of aH other RC platoons. 
their Tank Table Vlll scues within their 24-month window will be used to determine the winning 
platoons. 

The concept is that normally-amfigured TOLLE tank platoons undergdng their reg* gunnery 
training will serve as the basis for this competition. Recognition of a top AC and top RC platoon, 
based on normal gunnery ‘busmess as usual.’ adds a degree of motidon to the Armor Force, 
overall. to strive QJ be the best. This concept spea’fically dismisses any resemblance to a gunnery 
shoot-off type mnpetitian similar to the Canadian Army Trophy competibion. The idea is not to add 
additional requirements to units’ existing gunnery programs. 

Full details concerning the specifics on how this competition will be managed end winnen se. 
lacted will be announced via message to the force. Additionally, an indepth artide explaining the 
details will appear in the next issue of ARMOF). Good luck and good shooting. Steel on Target1 
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Soldiering and 
Soldier Education 
by Sergeant Major Douglas K Merril 

Many challenges lay ahead as the 
Army continues to deal with change. 
Of great importance is the challenge 
to train and sustain the force in the art 
and science of modem warfare. The 
education of present and future en- 
listed leaders is critical to the Army’s 
mission. One piece of that education 
is civilian education opportunities. 

The Army has long recognized the 
value of civilian education and has 
placed continued importance on a 
soldier’s level of civilian education 
when considering promotions. Combat 
arms soldiers have always been at a 
disadvantage regarding their opportu- 
nities for civilian education. The focus 
of this article is to suggest ways to 
provide greater opportunities for civil- 
ian education to the soldiers in com- 
bat arms. 

The responsibility for training, sus- 
taining, and educating soldiers re- 
mains the commander’s. The two 
broad areas in the civilian education 
arena that commanders must aggres- 
sively pursue are creating programs 
and providing encouragement to sol- 
diers. These areas of responsibility 
can be divided into two levels: 1) the 
company/troop commanders and first 
sergeants who support/implement pro- 
grams, and encourage soldiers to fur- 
ther their civilian education and, 2) 
the commander/command sergeants 
major at battalion, brigade, and above 
who design programs that allow the 
soldiers the time to pursue their edu- 
cational goals. 

There are two methodologies that 
units can pursue in providing educa- 
tional opportunities for soldiers, ei- 

ther 1) formally, such as XYZ, or the 
red, amber, green cycle, and 2) infor- 
mally, but supported by the command. 

An example of a working formal 
program is at 3-64 Armor, Schwein- 
furt, Germany. Their program builds 
on the division’s redfamber/green 
training cycle addressed in the di- 
vision’s long-range training guidance. 
The brigade and battalion have 
blocked out training time for civilian 
education and live by the training 
plan. Another unit in that division 
worked thugh the education advisor 
to obtain courses from their support- 
ing colleges and universities that 
could concentrate the academic stud- 
ies of one semester into 2-3 weeks. 
With the unit supporting their soldiers 
by allowing them to attend school 
during the work week, soldiers were 
able to complete a semester of studies 
during the unit’s Z period. Such for- 
mal programs allow soldiers to plan 
their education and know that ample 
time will be provided for course com- 
pletion. 

Similarly, the 1st h o r  Training 
Brigade’s Steel Soldier University at 
Fort Knox, Ky., provides another in- 
novative approach. The commander 
and command sergeant major of 1st 
ATB work together with their subor- 
dinate commands to provide their sol- 
diers opportunities to attain their edu- 
cational goals. This effort is focused 
on providing college-level classes, to 
attain an Associate of Arts Degree 
within two years. 

This formal program requires pre- 
testing in English and math to deter- 
mine who can participate immediately 

in the degree program and who re- 
quires tutoring assistance prior to en- 
trance. This pre-testing is done with 
the assistance of a local community 
college. Once pretesting is com- 
pleted, soldiers are placed into three 
groups of 35 each. The college then 
conducts the classes during lunch for 
an eight-week period. 

Once the soldier enters the class, 
through tuition assistance or the GI 
Bill, that class becomes his place of 
duty. After completion of 12 credit 
hours, the college evaluates the 
soldier’s career record for applicable 
credit hours. 

Initially, the cost of books is de- 
frayed with government funds. In the 
future, this cost will be supported by 
unit fund raisers. AU books and mate- 
rials will be recycled to future stu- 
dents at no cost, The potential exists 
that no student will pay for books dur- 
ing the entire program. 

Informal programs fall into two cate- 
gories. One program allows any sol- 
dier to attend college-level courses 
consistent with the unit’s full mission 
requirement. The soldier, however, 
must make arrangements to make up 
course time missed due to mission re- 
quirements. This works if the com- 
mander and the first sergeant believe 
in the program and the soldier is 
highly motivated. 

The second informal methodology 
allows a percentage of soldiers to en- 
roll and complete courses regardless 
of the unit’s mission. This method al- 

Continued on Page 42 
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LVT-1 s carry reinforcements to Guadalcanal during WWII. 

The Assault Amphibian Vehicle (AAV): 
Its Past, Present and Future 
by Captain Wiiiiam P. McLaughlin, USMC 

In the force structure of U.S. Army 
and Marine Corps armored/mecha- 
nized units, there is one vehicle that 
remains unique to the United States 
Marine Corps - the Assault Amphib- 
ian Vehicle (AAV). The purpose of 
this article is to explain its history, 
present day and future use. 

The Assault Amphibian Vehicle was 
invented because of an operational re- 
quirement by the Marine Corps in the 
1920s and 30s for a vehicle that could 
transport troops from ship to shore, 
cross coral reefs, and transition to lim- 
ited land operations. Early experi- 
ments tested the Christie Amphibious 
Tank in 1924 and the Vickers-Arm- 
strong Light Amphibious Tank in 
1932. The interest in an amphibious 
tank stemmed from the need to have 
fmt wave firepower in an amphibious 
landing to bridge the gap between 
naval gunfire and close air support.' 
The Corps rejected both vehicles be- 
cause of poor water speed and buoy- 
ancy. 

The gap still existed, and interested 
Marine, Army and Navy officers 
searched for a replacement. In the 
winter of 1937-38, a U.S. Navy admi- 
ral passed to the commanding general 

of the Fleet Marine Force an article in 
Life magazine about an extraordinary 
new rescue vehicle. It was the "Alli- 
gator," designed by Dunedin, Florida 
engineer Donald Roebling to rescue 
stranded victims of hurricanes which 
were so common in the Everglades re- 
gion? 
News of this vehicle was sent to the 

Marine Corps Equipment Board via 
the commandant. In the spring of 
1938, an official visit and report of 
this board prompted a recommenda- 
tion to the Navy's Continuing Board 
of Landing Craft to procure an experi- 
mental model of this craft fur landing 
exercise testing. This was initially re- 
jected by the Navy due to lack of 
funds. Mr. Roebling was impressed by 
the Marines' interest in the military 
value of his vehicle and continued to 
develop it. It incorporated riveted, all- 
aluminum construction, with various 
V-8 power plants and a new revolu- 
tionary track that ppelled the vehi- 
cle on land and in water. By August 
1940, an improved version, known as 
the "Alligator," impressed Navy and 
Marine officials enough to allow allo- 
cation of funds to purchase a test ve- 
hicle. Army, Navy and Marine offi- 

cials were so impressed that the Navy 
negotiated a contract for delivery of 
100 all-steel vehicles, to be known as 
Landing Vehicle, Tracked (LVl"), 
based on Marine Corps' recommenda- 
tions? 

The Food and Machinery Corpora- 
tion (FMC), which had assisted Mr. 
Roebling previously, entered into the 
fonnal business of producing LVTs 
at two locations, Lakeland, Florida, 
and Riverside, California. A Marine 
training unit was established in May 
1941 to provide a cadre to train crew- 
men and mechanics. After W i n g ,  
personnel were sent to newly forming 
units of the 1st Amphibian Tractor 
Battalion (AmTrac), part of the 1st 
Marine Division. 

A need was still seen to produce an 
armored amphibian with a turret and 
37-mm gun to pv ide  firepower to 
initial waves of an amphibious land- 
ing. Designs were begun in the fall of 
1941, but were not adopted, nor did 
production begin, until the war broke 
out. So, at the beginning of the war, 
only one version, the LVT(l), a cargo 
variant armed with 50 and .30 caliber 
machine guns, was available for de- 
ployment overseas. 
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Strangely enough, the first 
wartime use of the LVT(1) 
was not as a troop carrier in 
the initial wave at Guadalca- 
nal, but as a cargo Carrier, 
shuttling supplies from ship to 
shore. Its support was invalu- 
able, due to the rough jungle 
terrain and lack of wheeled 
vehicles. The LVT(1) moved 
and assisted installation of a 
bridge to cross the Tenaru River, 
towed artillery into place, and evacu- 
ated wounded. Though not intended to 
be an assault vehicle in this operation, 
it was used to suppress enemy posi- 
tions with its machine guns so infan- 
try could attack and to cover the with- 
drawal of wounded! The Marines of 
the 1st Amtrac Battalion also served 
as infantry, conducting foot patrols 
and dismounting machine guns during 
the critical dark days of battle around 
Henderson Field when the Marines 
fought to retain a tenuous foothold. 

While the LVT(1) was proving its 
mobility and versatility at Guadalca- 
nal, two armored versions were being 
produced in the United States. An im- 
proved cargo model was developed 
with a stronger engine and greater 

cargo capacity, named the LVT(2) 
(“Water Buffalo”). Its design helped 
to produce the LVT(A)2 and the 
LVT(A)l. The LVT(A)2 was simply 
an armored version of the LVT(2), 
bearing havier armor plate and peri- 
scopes for crew survivability. The 
LVT(A)l had a chassis similar to the 
LVT(A)2, but with an M3 light tank 
turret. The turret was power-operated 
and the gun gyro-stabilized to in- 
crease accuracy while shooting on the 
move. It was armed with a 37-mm M- 
6 gun, one coaxially-mounted .30 cal- 
iber machine gun, and two ring- 
mounted .30 caliber machine guns? 
Unfortunately, these armored ver- 
sions did not arrive in time to assist in 
the first combat assault of LVTs at 
Tarawa. Secret tests at the behest of 

Marines and their LVT (A)4s, 
above, re-enact WWll on 
Vieques Island, off Puerto R i a ,  
in 1954, during the filming of 
the Hollywood epic ‘Battle Cry.’ 

At left, an LVT (A)1 rolls dam 
the ramp of a Landing Ship 
Tank during the recapture of 
the Philippines, 1945. 

General H.M. Smith (CG, V 
Amphibious Corps) in May 
and October of 1943 con- 
vinced Marine planners that 
the only type of craft suitable 
for crossing the extremely dif- 
ficult coral reefs ringing is- 
lands in the Centrai Pacific 
was the LVT. No other vehi- 
cle could offer protection and 
mobility in heavy surf with 

full loads of men and equipment and 
rapidly transition from water to land 

Second Marine Division was the unit 
designated to assault Tarawa. Its sup- 
porting 2nd Amphibian Tractor Bat- 
talion, commanded by Major Henry 
Drewes, was in a difficult situation. It 
had for the landing, 75 LVT(1)s 
salvaged in New Zealand after sup 
porting units in the Solomon Islands. 
These vehicles m unarmored. Drewes 
located pieces of boiler plate at a local 
New Zealand Ford Motor Plant. He 
had these welded to the front and 
sides of LVT(s) and ensured each ve- 
hicle had two S O  caliber machine 
guns and one .30 caliber machine 
gun? Fifty LVT(2)s (not LVT(A)2s) 
were shipped from San Diego, Cali- 

OperatiOnSP 
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fornia, to Samoa, where a company of 
2nd Amtrac Battalion prepared these 
vehicles in a similar manner! So, for 
the assault, 125 vehicles were ready, 
though not all were operational for the 
landing. 

The LVT saved the 2nd Marine 
Division’s at Tarawa. The tide was 
low, and the vehicle was the only 
craft able to reach the shore and re- 
turn to a ship with wounded and to 
embark follow-on waves. It landed the 
majority of the assault troops in the 
first three waves. Those Marines un- 
fortunate enough to ride in flat-bot- 
tomed LCVP boats had to walk 500 
yards from the reef to the beach 
through chest-high water. Thirty-three 
hundred casualties resulted. The need 
for more LVTs with better armor and 
an armored fm support variant was 

one of the valuable lessons learned at 
TaraWa? 

In the spring of 1944, Amphibian 
Tractor Battalions were removed from 
Marine divisional control and retained 
at corps level for better coordination 
and use in landing operations. In Oc- 
tober 1943, the USMC and U.S. Army 
began raising their first Amtank bat- 
talions. The Army called them Am- 
phibian Tank Battalions, while the 
Marines called their units Armored 
Amphibian Battalions. 

The first U.S. Army Amphibian 
Tractor Battalions were raised concur- 
rently with the new Amtank battal- 
ions. Priority of Amtrac deliveries in 
the war had initially been given to the 
Marines. However, U.S. Army units 
in the Southwest Pacific recognized 
the vehicle’s utility. In October 1943, 

LVT(A)4, seen here during a 1955 maneuver. 

the initial A m y  battalions were 
formed at the U.S. Army Amphibious 
Training Center, Fort Ord, California. 
They were formed along lines similar 
to existing Army mechanized infantry 
and armor units. Although this vehicle 
is more closely associated with the 
U.S. Marines, it is worth noting that 
the U.S. Army formed more amphib- 
ian battalions than the Marines (seven 
“Amtank” battalions, vice three Ar- 
mored Amphibian, and 23 Amtrac, 
vice 11 Amtrac battalions for the 
Army, receiving a total of 55 percent 
of all Amtracs delivered to 40 percent 
delivered to the Marines).’O Their use 
will be discussed further later in this 
article. 

The next use of LVTs, amphibian 
and “Amtank” versions, was in the 
Marshall Islands campaign. Both the 
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At right, an LVT(A)4 provides fire suppart 
during the Korean War, September 1950. 

4th Marine Division and the 7th Army 
Infantry Division used amphibians 
and “Amtanks.” The only variation 
was in the tactical employment of the 
armored amphibian or “Amtank.” The 
Army chose to anchor its “Amtanks” 
on the flanks of the landing beaches, 
preceding the troop assault waves. 
This prevented them from being 
masked by landing vehicles and al- 
lowed assault waves to get full use of 
their machine guns. It looked almost 
like a large “V.” This created less 
confusion than the Marines’ employ- 
ment of the LVT(A)l. The Marine 
Armored Amphibians preceded the 
troop-carrying waves and sometimes 
could not land. They had to remain 
offshore until troopcarrying LVTs 
could clear rubble and dug-in infantry. 
Where Armored Amphibians could 
get ashore, they were very success- 
ful. Marine adoption of a variant of 
the 7th Infantry Division’s “V” was 
later highly successful in the capture 
of several atolls in the Marshalls 
Chain.” 

The biggest lessons in Amtrac em- 
ployment were made in the Marshalls. 
They covered the full range, from Ar- 
mored Amphibian use, to coral reef 
crossing by the rugged LVT(2) and 
LVT(A)2, to fire support lessons of 
the LVT(A)l. A need was seen for a 
troop carrier with a cargo ramp and 
better bilge pumps. The LVT(A)l was 
found to be an effective fire support 
vehicle, but the direct fire 37-mm gun 
forced some commanders to use it 
like a tank. It definitely was not capa- 
ble of that same mission, being too 
thinly armored. The decision was 
made to go to an upgunned version, 
with a 75mm capable of indirect fire 
as well as direct.’2 Some Army Am- 
phibian crews adapted LVT(A)2s and 
LVT(A)ls to carry flamethrowers, 37- 
mm automatic m o n s ,  and 4.5-inch 
rocket launchers. The Marines also 
experimented with these variants in 

I 

the Marshalls, but the limited range of 
the cannons and flamethrowers were 
not worth the effort to mount them. It 
was also found that the Rocket- 
Launching Landing Craft Infantry 
(LCI) was more effective in amphibi- 

So, improvements at FMC provided 
U.S. forces with the LVT(4) and 
LVT(A)4. The LVT(4) had a ramp 
which allowed easier loading and un- 
loading of artillery, jeeps, etc., giving 
added capabilities to the fmt assault 
waves. The LVT(A)4 was an assault 
gun/fire support vehicle armed with a 
75-mm howitzer which was not gyro- 
stabilized. This meant that for the rest 
of the war, in the Marianas, the Pa- 

ous fire support.’3 

laus, Iwo Jima and Okinawa m- 
paigns, the gun could be used for di- 
rect fire upon landing, but as an indi- 
rect fire assault gun once ashoE and 
after M4 Sherman tanks were landed. 
(The M4s could better withstand Jap- 
anese artillery in direct fire than 
the LVT(A)4). The rest of the war 
proved the LVT’s worth as a troop 
and cargo carrier, fire support vehicle, 
and MEDEVAC carrier in ship-to- 
shore and coastal range in island cam- 
paigns. The LVT was only used as a 
mechanized troop carrier in conjunc- 
tion with tanks in a few campaigns, 
Okinawa being a notable example. 

The U.S. Army also used the LVT 
in a similar role ashore in the Philip- 

Amphibian Tractor Units 
That Made Major Landings in World War II* 

U.S. Marine Corps 

1st Amphibian Tractor Bn 
2nd Amphibian Tractor Bn 
3rd Amphibian Tractor Bn 
4th Amphibian Tractor Bn 
5th Amphibian Tractor Bn 
6th Amphibian Tractor Bn 
8th Amphibian Tractor Bn 
9th Amphibian Tractor Bn 

1 st Armored Amphibian Tractor Bn 
2nd Armored Amphibian Tractor Bn 
3rd Armored Amphibian Tractor Bn 

U.S. Army 

708th Amphibian Tank Bn 
534th Amphibian Tractor Bn 
715th Amphibian Tractor Bn 
773rd Amphibian Tractor Bn 

‘From Croizat, V i  J.. COL, USMC (Ret.), ACROSS THE REEF The Amphibious Tracked VehL 
de at War. Appendix 2. pp. 243-244. Sterling Publishing Company, New York. N.Y.. 1989. 
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pines after landing in Leyte, Minda- 
nao, and Cebu. A highly unique, but 
not well known, use was in a raid to 
libemte American POWs and intem- 
ees in a combined operation, linking 
up with guerrillas and the 11th Air- 
borne at Los Bafios. (This sounds 
more like a modem evacuation opera- 
tion than an event of 45 years ago!)I4 

The Australian Army also used 
LVTs in the Pacific, with its 1st Am- 
phibious Armoured Squadron and 1st 
Australian Amphibious Tracked Vehi- 
cle Platoon employing them at Balik- 
papan, Borneo, in July 1945.15 The 
British used limited numbers of 
Lend/Lease “Buffaloes,” as did the 
Chinese in the China-Burma-India 
theater. 

Europe also saw limited use of 
LVTs by the U.S. in Operation 
TORCH in North Africa, and in Italy, 
crossing the Po River in joint US./ 
U.K operation in March-April 1945. 
The British effectively used LVTs in 
the Netherlands coastal regions, seiz- 
ing Walcheren Island and South 
Beveland Island to gain control of 
Antwerp. The LVT was also effec- 
tively used by the British in crossing 
the Rhine River in March 1945.16 

At war’s end, two variants emerged 
but did not see combat until Korea. 
An improved cargo carrier emerged in 
1949. It had a rear loading ramp for 
troops instead of open cargo bays, 
with an improved weapons mount em- 
ploying a cupola. The LVT(3) was in- 
troduced on Okinawa but the 
LVT(3)C was used in Korea, func- 
tioning more as an armored person- 
nel carrier. The other variant added 
was the LVT(A)5, a version of 
the LVT(A)4 with gyro-stabilization. 
Donald Roebling, the inventor and de- 
signer, furnished all of his wartime 
designs without compensation. Presi- 
dent Truman recognized him with a 
meritorious citation fop his unique 
contributions to victory. 

The 1950s brought h e  larger LVT-56 series, later used widely in Vitnam. The whide abow 
is the LVlH-6 version, with 105-mm howitzer. In photo below. 3d Marine Division “AmGrunts’ 
in an LVT-5 roll ashore in Operation PIRANHA. September 1965. along the Wetnam coast. 

* 

LVT(3)Cs and LVT(A)Ss were used 
in the 1950 Inchon landing and subse- 
quent Han River crossing to re-take 
Seoul. It proved its combat versatility 
there, and in the evacuation of Hung- 
nam Harbor after the 1st Marine 
Division’s breakout from encirclement 
at the Chosin Rese~voir.’~ The rest of 
the war saw the LVT(A)5 as self-pro- 
pelled artillery. Some use by riverine 
patrol units and economy of force 
patrols, with tanks and dismounted 
crewmen, Once again proved the am- 
phibians and their crews as versatile 
fighters. 

In 1950, the LVT was fmt used in a 
war on the Asian land mass. The 
French used LVT(4)s and LVT(A)4s 
in their amphibious groups. The 
French Foreign Legion raised the 1st 
Legion Cavalry Regiment in 1948, 
and the 1st Amphibious Assault 

Group in 1950.’* Some French 
LVT(4) variants were armed with 75- 
mm recoilless rifles, 40-mm automatic 
cannons, and flamethrowers, in addi- 
tion to its machine guns. These vehi- 
cles were used in conjunction with 
other amphibious vehicles, like the 

sel”) to provide mobility where boats 
or normal land vehicles could not go 
in the coastal and river regions of In- 
dochina.I9 Even after the French lost 
in Indochina, France retained enough 
stocks of LVTs to land the 1st For- 
eign Legion Parachute Regiment and 
3rd Marine Commando at Port Faud 
in the Suez Crisis of 1956?0 

The United States entered the Viet- 
nam War with the LVT-5 series, first 
introduced in 1953. It was a radical 
departure into larger employment of the 
LVT. A troop carrier, the LVTP-5; a 

DUKW (“Duck”) and M29C (“WW- 
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fire support vehicle, the LVTH-6, a 
command and communications vehi- 
cle, the LVTC-1; an air defense vehi- 
cle, LVTAA-1; a recovery vehicle, 
the LVTR-1; and a combat engi- 
nedminefield breaching vehicle, 
LVTE-1, were to comprise the LVT-5 
series of Amtracs. The basic design of 
each was to be around 35 tons un- 
loaded and the personnel variant was 
to carry 30-34 combat-armed Marines. 
This was nearly double the comple- 
ment of previous Lv~s.2’ 

The LvTp5 and LVTH6 production 
models were successful, so several 
LVTPSS were converted to C2 vehi- 
cles and no prototypes were built. A 
prototype LVTAA-1 was built, but 
not adopted by the Marine Corps. A 
limited number of LVT(R)ls and 
LVT(E)ls were built. The LVTQ1 
had a mine plow and mket-propelled 
line charges, and the LVT(R)l had 
two winches, each capable of pulling 
45,000 pounds, a welding rig, crane 
and other maintenance equipment 
with a single line. The LVT(C)S could 
send and receive on seven channels 
and monitor four, and it had enough 

space for chairs and map 
boards. It was used as a 
mobile command post 
ashore, as well as in am- 
phibious landings. The 
LVT(H)6 mounted a 105- 
mm artillery piece to pro- 
vide fire support ashore. 

The LVT(P)5 series car- 
ried out a variety of mis- 
sions in Vietnam, from 
amphibious assault land- 
ings (relatively unop- 
posed, unlike earlier use), 
overland resupply, fire 
support, Cz, and in 
swampy riverine and 
coastal areas. Though an 
aging vehicle, it was usu- 
ally operationally at 80 
percent availability due to 

How the LVT(P)7 Maneuvers In Water 

STEERING AND REVERSING CONTROLLED BY 
DEFLECTOR AT REAR OF PROPULSION UNIT 

FORWARD THRUST 

STEERING AND REVERSING 

superior sustainment by maintenance 
and support units. LVT operations 
were also known for the use of Am- 
trac crewmen as infantry, in addition 
to regular duties, and from this came 
the nickname “AmGmnts.” The 
LVT(H)6 also won praise from Ma- 
rine infantry for its endurance and 

versatility in support of combat opera- 
tionsF2 

A severe drawback of the LVT(P)5 
that was noted (and was common with 
M113 APCs of the era), was the 
highly flammable gas tanks in the 
“belly” of the vehicle, vulnerable to 
mines. Infantry preferred to ride on 

I 
I 

. r_ 

Marines maneuver horn the sea as the then-new LVTP7 is tested. side by side, with its predecessor. the LVTP5A1. 
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top of the vehicle with sandbags piled 
high to protect them. This and other 
problems, such as low water speed 
and maneuverability, prompted the 
development of a new series of LVTs. 

The LVT(P)7 series emerged around 
1972. It had a recovery variant 
LVT(R)7 and a C2 variant, the 
LVT(C)7. It was more maneuverable 
and faster in the water, using a water- 
jet propulsion system in water and 
tracks for movement on land (Earlier 
LVTs used their tracks for water and 
land propulsion). It returned to a rear- 
opening cargo ramp, like the LVT4, 
vice front-opening on the LVT(P)S. 
An engineer variant was developed 
but unfortunately not adopted. Unlike 
the earlier LVT(H)6, which was heav- 
ily armored, the LVT(P)7 series was 
aluminum, like the M113 APC?3 This 
gave more buoyancy and easier main- 
tenance, given an original operational 
requirement of 80 percent water oper- 
ations and 20 percent land operations. 
Despite the introduction of “vertical 
envelopment” techniques of landing 
one force by helicopter and another 
across the beach by LVT, the 
LVT(P)7 is a durable, all-weather ve- 
hicle. It is the only truly amphibious 
vehicle in the world, capable of sur- 
viving 10-feet plunging surf in the 
surf zone and underway launch by 
amphibious ships at sea (including 
nighttime operations). 

However, around the late 19709, the 
U.S. realized it needed a rapid deploy- 
ment force capable of opemting in a 
mechanized desert environment in the 
Middle East. The Marines were the 
best force, with a task-organized 
package, to be inserted into such an 
environment. The only APC available 
was the LVT(P)7. It was introduced 
as a personnel carrier at the Marine 
Corps Air Ground Combat Center, 
Twentynine Palms, California, to 
cany infantry in combined livefire 
exercises with tanks, artillery and air. 

An operational commitment also 
rose to produce a light armored vehi- 
cle to perform “picket“ and reconnais- 
sance duties on a rapidly moving 

modem battlefield This led to the 
Light Armored Vehicle (LAV)25 se- 
ries. 

The experiments in this area and in 
NATO exercises showed Marines that 
more improvements were needed to 
make to the LVT(P)7 more surviv- 
able. A search began to produce the 
LVT(P)7A1 model. 

Before designs could be im- 
plemented, let us discuss the LVT(P)7 
in combat. These vehicles again 
proved their versatility. Example mis- 
sions included: landing surface assault 
elements of an Marine Amphibious 
units: driving through small antiper- 
sonnel bomblets (which were ineffec- 
tive against buttoned-up vehicle per- 
sonnel) to allow pathways for engi- 
neers and EOD to clear routes of 
communication; providing logistical 
resupply and fast reaction reinforce- 
ment of combat outposts and isolated 
strongpoints (often in conjunction 
with Marine tanks): providing attack 
by fm capabilities against hostile 
forces with its S O  caliber machine 
gun: humanitarian evacuation of civil- 
ians in a mountain snowstorm: and 

rines. Though not armored, the vehi- 
cle did provide some protection 
against small arms fire; crews covered 
their vehicles with sandbags and Wire 
mesh to protect against rockets and 
fragmentation.% Marine Amtrac and 
infantry leaders learned when to em- 
ploy the vehicle as personnel carri- 
ers, not fighting vehicles! The Italian 
San Marcos Naval Infantry Battalion 
also used their LVT(P)7s in similar 
roles as members of the Multi-Na- 
tional Force in Beirut.25 

In Grenada, the LVT(P)7 was again 
used as a personnel carrier to rapidly 
move as par& of a mechanized com- 
bined arms task force to seize inland 
objectives, such as in the relief of 
SEALS at Governor General Scoon’s 
House,= and the seizure of St. 
George, Fort Frederick, and Rich- 
mond Hill Prison. LVTs provided an 
envelopment by landing a force over 
the beach into the rear of the enemy. 

MEDEVAC of wounded U.S. Ma- 

Fortunately, for the LVTs and the 
M60Als, as well as the light Army 
airborne forces, there were no tanks or 
antitank capabilities on the island. 
(The platoon from “A” Company, 2nd 
Assault Amphibian Battalion did cap- 
ture a BRDM-2, which is now in the 
Marine Air Ground Museum in Quan- 
tico, ~irginia.)” 

The Argentinians, in their 1982 in- 
vasion of the Falkland Islands, used 
LVT(P)7s to land their first wave of 
Naval Infantry. Unfortunately. they 
did not land tanks or dismount the in- 
fantry early enough to clear routes, 
and lost one vehicle to antitank fire by 
defending British Royal Marines?* 

The U.S. Marines knew they could 
not produce a completely new vehicle 
until the late 1990s or the year 2001. 
So they began what was called the 
Service Life Extension Program 
(SLEP). At about this time, the Ma- 
rine Corps decided to designate these 
vehicles as “Assault Amphibian Vehi- 
cle” ur AAVs. This mind-set, plus 
new tactics, made designers think of 
ways to enhance the vehicle’s capabil- 
ities as a pemnnel’carrier as well as 
an amphibious vehicle. 

The program that laid the ground- 
work for this was SLEP. This in- 
volved the delivery of some com- 
pletely new vehicles, but concentrated 
mainly on vehicle rebuild An elec- 
tronically-powered weapons station 
with external smoke grenade launch- 
ers was added, instead of the hydrau- 
lic-powered station of old. A new, 
m m  powerful V-8 tmbcharged Cum- 
mins diesel engine replaced the earlier 
Detroit Diesel. A smoke generation 
system was incorporated. Nonintegral 
fuel tanks replaced the LVT(P)7’s in- 
tegral one. Suspension was improved, 
with a capability to provide better 
trim by engaging tracks while pow- 
ered in the water by the water jet pro- 
pulsion system. Also added was the 
capability to provide secure voice 
communications. A state-of-the-art in- 
strument panel provides easier control 
and better warning systems than the 
old ~ehicle.2~ 
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With all these product improvements, 
what does it mean for the future of the AAV? 
The PIP is to keep the AAVWA1 series around until 199992004. 

All examples of the LVT(P)7 IB 
ceived upgmdes and became the 
AAWA1 series. Mast ndable was the 
development of state-of-the-art com- 
munications gear in the AAVC7Al. 

This vehicle began to be fielded in 
the operational forces around 1984. It 
has been deployed in extreme cli- 
mates, including the snows of Korea, 
Norway, and Alaska, the jungles of 
the Philippines to South America, the 
deserts of North Africa, the open, roll- 
ing ground of Turkey, and the Euro- 
pean plains in Italy, France, Northern 
Gemany, and Denmark. 

In 1986, fielding of an Upgunned 
Weapons Station (UGWS), employing 
the MK19 40-mm Auto Grenade 
Launcher and the M2 HB S O  caliber 
machine gun, replaced the M85 S O  
caliber machine gun, but still retained 
electric drive and smoke grenade 
launchers. 

In 1987, a noteworthy event was the 
fielding of the P-900 applique armor 
kit. "lis kit provides a two-layer pro- 
tection on the exterior of the vehicle 
hull, acting like "chain mail" to divert 
incoming rounds. Another applique 
armor kit being fielded is Enhanced 
Applique Armor Kit (EAAK). This 
will add 4,200 pounds to the vehicle 
but provides side protection up to 14.- 
5-mm AP rounds at 300 meters and 
overhead armor protection from 155- 
mm airbursts 30 meters over the vehi- 

All these improvements (UGWS, P- 
900, and EAAK) prompted funding 
for a Product Improvement Program 
(PIP) to carry the A A W A l  series 
forward to the years 1999-2004, when 
a replacement can be fielded. In addi- 
tion to ensuring that UGWS and ap- 
plique m o r  is fielded, PIP also will 
fund a Bow Plane Kit to enhance 
water operation with the added armor, 
a Magnetic Heading System, Auto- 
matic Fire Sensing and Suppression 

System, impved transmission, and 
Advanced Propulsion System?l 

In addition to these improvements, 
the AAV has also managed to en- 
hance mobility on the modem com- 
bined arms team, despite no fielding 
of an engineer variant since the 

Marine Corps' bought and fielded a 
Mine Clearing Line Charge (MICLIC) 
which could be towed by AAVs or 
tanks. AAVs are better suited for this 
since they can carry an engineer 

Another system being produced to 
provide battlefield mobility via the 
AAV, is the Catapult Launched Fuel 
Air Explosive (CAW&) surf zone 
mine clearing system. This incorpo- 
rates a launcher with 21 fuel-air ex- 
plosive rounds, and a fire control sys- 
tem installed in the troop compart- 
ment of an AAVWA1. This system 
would fire 234-pound propylene oxide 
fuel-air explosive rounds onto mine- 
fields, thereby destroying surfam-laid 
mines or detonating mine fuses 
through overpressure. CAWAE can 
break mines in the surf zone while fir- 
ing from afloat (while moving up to 
6.2 mph) or ashore (up to 15 mph); it 
can create a lane up to 20 meters by 
300 meters in 90 seconds or less, and 
it can fire either single rounds or vol- 
leys of up to 21 rounds?* This system 
will be fielded with 12 units divided 
among the three AAV battalions by 
fEcal year 1995. 
To complement MICLIC and 

CATFAE, mine plows adaptable to 
the AAVF7A1 series are being pur- 
chased in conjunction with another 
buy to acquire mine plows for 
MlAls. 

With all these product improve 
ments, what does it mean for the fu- 
ture of the AAV? The PIP is to keep 
the AAVP7Al series around until 
1999-2004. The problem of replacing 

LVTQ1. Since 1983-84, the 

Squad. 

the AAV is the change in doctrine and 
tactics. Marine and Navy planners 

zon (0") landings, using high speed 
water vehicles like the Light Air 
Cushioned Landing Craft (LCAC). 
Many planners think that the LCAC 
would override the need for an Ad- 
vanced Assault Amphibian Vehicle 
(AAAV). However, the AAAV would 
satisfy many mission area needs by 
providing mobility, firepower and 
armor protection to embarked person- 
nel during the ship-to-shore portion of 
an amphibious assault, as well as in 
subsequent operations ash0re.3~ 

This would mean a radical departure 
from the present AAV. It would mean 
a high-speed water vehicle capable of 
being launched OTH, out of range of 
enemy weapons systems, and bans- 
itioning to personnel carrier on land. 
Designers are working on such a pro- 
totype, planned to be smaller than the 
present AAV. It would have a main 
gun similar to the LAV or IWM3 
Bradley with mor providing protec- 
tion up to 14.5-mm machine gun fire 
at 300 meters. It would be capable of 
transition from high water speed 
travel to tracked vehicle operations on 
land. It would provide forcible entry 
(or assault) onto critical beaches. This 
would clear the way for LCAC and 
conventional landing craft to land 
LAVs, to push out forward as a secu- 
rity force for the beachhead, and for 
the MlAls to marry up with AAVs 
and infantry ashore to create mecha- 
nized combined m s  task forces if 
the combat environment dictates it. 
Testing continues on such a vehicle. 

Recently, AAI Corporation and Gen- 
eral Dynamics, in conjunction with 
the Marine Corps, produced a High 
Water Speed Technology Demonstra- 
tor (HWSTD) of the AAAV. It broke 
the water speed record for a tracked 
amphibious vehicle set by the "Alliga- 

predict an in- in Over The HOri- 
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tor- in 1940, or 10 mph, by tripling 
itM This is the fitst step taken in de- 
veloping the AAAV. 

In summary, we have seen a unique 
tracked vehicle that is t ~ l y  amphibi- 
ous, providing versatile capabilities 
afloat and ashm. The history, present 
use, and future of the Assault Am- 
phibian Vehicle shows us that it still 
meets the operational needs of our 
force structure today and in years to 
come. 

Postscript: “Shlps of the Desert” 

When this article was originally 
written, I was a student at the Armor 
Officer Advanced Course in July 
1990. Since the first draft of this arti- 
cle, I have had the privilege of ob- 
serving the AAWA1 vehicle in com- 
bat in Operation DESERT STORM, 
while serving as the commanding offi- 
cer of Company D, 2d Assault Am- 
phibian Battalion, 2d Marine Division. 

Though this vehicle was primarily 
designed for amphibious assault from 
“shipto-shore,” it performed ex- 
tremely well as a “Ship of the Des- 
ert.” It provided mobility for engineer 
and infantry units for the ground as- 
sault and subsequent liberation of Ku- 
wait City. 

A unique application of this vehicle 
was the fielding of the Mark 154 
Modification “0” Linear Mine Clear- 
ance Kit. This is an engineer asset 
that is internally mounted in the vehi- 
cle. It consists of a rocket and linear 
demolition charge system, similar to 
the MK155 MICLIC towed variant. A 
hydraulic system raises the rocket be- 
fore firing. Once fired, the line charge 
deploys on the ground, creating a 
breach lane through the obstacle. Un- 
fortunately, a mineplow has not been 
fielded for the AAV (one is cmntly 
being developed and tested). In the 
Kuwaiti Theater of Operations, Ma- 
rine forces used M6OA1 and MlAl 
tanks to proof the breach lane. 

The AAVWAl was also embarked 
with the 4th and 5th Marine Expedi- 
tionary Brigades (MEBs). These units 

In the Gulf War 

This AAVP7A1 with Mark 154 mine-clearing system, similar to the MICLIC, itself hit a 
mine in the breaching of the Iraqi defenses. 

Three abreast on an Amy-operated LCM, the D Co. vehides begin the trip home from 
Kuwait, underway from R’as AI Mishab to AI Jubail. 

provided the amphibious “feint” for 
Central Command by constantly prac- 
ticing amphibious landings prior to 
the ground war. The 5th MEB also 
conducted an administrative landing at 
R’as Al Mishab, Saudi Arabia, to re- 
.infonx the I Marine Expeditionary 
Force after the ground assault started. 
For a vehicle that initially was de- 

signed for 80 percent water use and 
20 percent land use, in my opinion, it 
held up remarkably well under desert 
conditions. These vehicles were a nec- 
essary mobility asset to equip our 
conventional line infantry. These ve- 
hicles are thin-skinned and, therefore, 

it was necessary to complement it in 
the mechanized combined arms task 
force with tanks, combined antiarmor 
teams (scouts mounted in HMMWVs 
with additional mounted TOW sec- 
tions), and light armored infantry 
units (LAV equipped). 

The A A W A l  still remains in the 
Fleet Marine Force, executing tradi- 
tional missions. In a recent review of 
Jane’s AFV Recognition Handbook, 
Second Edition, by Christopher F. 
Foss (1992), I noticed that the Land- 
ing Vehicle Tracked or the Assault 
Amphibian Vehicle (modem USMC 
designation) lives on in service in - 
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many variants and models in different 
countries. The older L W 5  series re- 
mains in service in Chile, Philippines, 
and Taiwan. The LVTP7 remains in 
service in Argentina, Brazil, Italy, 
South Korea, Philippines, Spain, and 
Thailand. The AAVP7A1 is currently 
in use or being bought by the USA, 
Brazil, and Venezuela. 

The Assault Amphibian Vehicle re- 
mains in use in the Fleet Marine 
Force as we speak. In December 
1992, as the world watched the United 
States land in Somalia for "Operation 
RESTORE HOPE," AAVs from the 
Battalion Landing Team of the Ma- 
rine Expeditionary Unit (Special Op- 
erations Capable) WU(S0C)l 
landed in Mogadishu. 

The U.S. Marine Corps and U.S. 
Navy, in anticipation of future joint 
operations in the U.S. Armed Forces, 
will have to maintain the capability of 
Over The Horizon amphibious opera- 
tions as the spearhead of U.S. forces 
into the littoral areas of various re- 
gions. This is the genesis of an evolv- 
ing doctrine hown as 'Maneuver 
from the Sea." 
The U.S. Marine Corps continues to 

develop an Advanced Assault Am- 
phibian Vehicle (AAAV). AAI Cor- 
poration has produced a High Water 
Speed Technology Demonstrator 
(HWSTD), and its competition, the 
Food and Machinery Corporation 
(FMC), of San Jose, California, has 
also produced a high water speed test 
vehicle. 

Only the future will show if a new 
variant will emerge. The successful 
combination of high water speed mo- 
bility and ground mobility is a techno- 
logical challenge. If this feat can be 
accomplished, I know it would warm 
the heart of many an old "amtrac" sol- 
dier or Marine that fondly remembers 
his old reliable, versatile vehicle. 
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The Future Scout Vehicle: 
A DESERT STORM Endorsement 

by Captain John K. TIen 

Having introduced three different 
scout vehicles since the 1970s, the 
Armor Center has outlined character- 
istics of the next scout vehicle de- 
signed to take U.S. Army reconnais- 
sance into the next century. In its 
white paper, “Armor 2000 - A bal- 
anced Force for the Army of the Fu- 
ture,” the Armor Center said this vehi- 
cle - the Future Scout Vehicle (FSV) 
- should have the following charac- 
teristics: (1) self-defense weapon: (2) 
high mobility: (3) lightweight body 
design, (4) area surveillance tools: (5 )  
long-range communication assets: and 
(6) NBC countermeasures.’ Based on 
my DESERT STORM experiences as 
an armor task force scout platoon 
leader, I endorse these six characteris- 
tics of the FSV, as well as advocate 
adding three more features to the 
vehicle’s design: (1) a maintenance 
design which enables the operator to 

sistance; (2) sufficient space on board 
for combat support and command and 
control assets: and (3) a built-in Iden- 
tification of Friendly Force system to 
avoid fratricide incidents. Since the 
Armor Center published the paper on 
July 10, 1990, one month prior to the 
onset of Operation DESERT SHIELD, 
I believe I can now offer an updated 
and DESERT STORM-influenced en- 
dorsement of the h o r  Center’s con- 
cept of the Future Scout Vehicle. 

The fmt Armor Center characteristic 
I endorse is the scout vehicle’s self- 
defense weapon. My scout platoon 
consisted of three M113A2 Armored 
Personnel Carriers and three M901A1 
Improved TOW Vehicles. I had the 

fix f m a d  without direct support as- 

Given the mission of visual reconnaissance in the Gulf War, with little need to engage the 
enemy with heavy firepower, the author‘s M113s proved surprisingly adequate.’ Its mobility 
and ease of maintenance also proved to be assets. 

M2 caliber S O  machine gun, the 
Dragon system, and A T 4  in our 
store of quick-reaction weapons. In 
the high-speed mobile warfare of 
DESERT STORM, the M901A1 
TOW launchers were basically inef- 
fective; neither could we shoot them 
on the move, nor could we afford the 
stationary engagement time. Thus, we 
could not have quickly destroyed even 
an enemy armored personnel carrier. 
However, that was not our mission. In 
keeping with current doctrine, my 
DESERT STORM mission was to en- 
gage the enemy with visual reconnais- 
sance and leave direct fire to other 
segments of the unit. 

Therefore, although my platoon was 
limited in its direct fire destruction ca- 
pacity, my battalion commander en- 
sured that we were part of an advance 
guard that could provide quick reac- 
tion tank support. Likewise, when we 
were screening the flank, the flank 
tank company provided us with sim- 
ilar support, When the enemy engaged 
us on the Screen line, it was either by 
tanks that were to the direct front at 
ranges greater than 3,000 meters or by 
indirect fire. 

Clearly, given the proper support, I 
needed only selfdefense weapons to 

accomplish my forward and flank 
screen missions. 

The Armor Center cannot, however, 
make the characteristic of a self&- 
fense weapon a stand-alone one. If the 
Armor Center wants the FSV to go 
deep and stay deep, it must couple its 
selfdefense weapon with the ability 
to escape enemy detection or, if need 
be, evade enemy direct fire. They 
must ensure that the vehicle possesses 
high mobility. This characteristic 
greatly contributed to my survivability 
on the DESERT STORM battlefield. 

When our brigade fought on 
Medinah Ridge on 26 February 1991, 
our task force received enemy artil- 
lery across our flank. This artillery 
bracketed my scout screen line. The 
initial bursts hit 25 meters to both 
sides of three of my vehicles. Due to 
the high mobility of the M113-series 
vehicle, we were able to quickly push 
the screen line forward and then to- 
ward the main body to evade the 
enemy artillery. These evasion drills 
worked to keep the artillery from im- 
pacting too close to our thin-skinned 
vehicles and gave our direct support 
artillery enough time to use coun- 
terfire to neutralize the enemy artil- 
lery. 
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The M113’s high mobility also came 
into play during a simple vehicle re- 
covery mission during the cease-fm. 
My battalion commander tasked me to 
take a section of two Bradleys and 
one M113A2 75 miles north toward 
Basrah, Iraq, to recover a lost vehicle. 
The Bradley led until it hit an unex- 
ploded bomblet. The driver in the 
Bradley was too recessed from the 
front of his vehicle and could not see 
to maneuver around the ordnance-lit- 
tered battlefield. On the other hand, 
my M113A2 driver, who sat six 
inches from the front of the vehicle, 
was easily able to bypass the danger 
areas. Consequently, I put my “protec- 
tion-Bradleys” behind me and led the 
remainder of the mission, having the 
Bradleys follow in my M113 tracks. 
High mobility, therefore, was crucial 
to my vehicles’ surviving on the DES- 
ERT STORM battlefields. 

A feature that is often linked with 
high mobility is a lightweight design. 
Such a design was key to the M113 
scout series vehicle’s success in my 
task force for two reasons, First, twice 
as many M113s could go on the Saudi 
Arabian Heavy Equipment Trucks as 
MlAl combat tanks. Consequently, 
upon my task force’s arrival in Saudi 
Arabia, the task force commander 
chose my platoon to be the first com- 
bat force to leave AI Damman port for 
Tactical Assembly Area Thompson in 
the desert. Second, the 13-ton M113 
has a three mile per gallon fuel effi- 
ciency compared to the .7 mildgallon 
efficiency of the Bradley and .3 
mile/gallon efficiency of the MlAl 
tank. As a result, my platoon refueled 

only once every 24 
hours, whereas the 
Bradleys needed to 
refuel every 12 hours 
and the tanks every 6 
hours. In The author moved his MI 13s forward when his leading Bradley 
my =Ut platoon hit an unexploded bomblet its driver couldn’t see. With a driver‘s 
could have made the position high and in the front of the hull, it was easier to spot 
3m~lometer VII and avoid ordnance littering the battlefield. 

Corps envelopment 
sweep without ever refueling. Thus 
the lightweight design of the M113 
gave it an advantage over the larger 
combat vehicles of the task force in 
terms of transport and fuel efficiency. 

What the Bradley lacks in weight 
and mobility relative to the M113, the 
Bradley compensates in terms of night 
vision as an area surveillance tool. 
The answer to the Bradley’s night 
sight on the M113 or HMMWV is the 
PVS-7. This is not a satisfactory an- 
swer. The FSV must have a thermal 
night sight. The thermal sight would 
enable the scouts to perform during 
limited visibility times, which is when 
reconnaissance is most effective. 

The fog, rain, and sand during DES- 
ERT STORM all degraded the capac- 
ity of the PVS-7. The first night of the 
ground war, I was lead element for 
the task force’s move to its first as- 
sault position just south of the town of 
AI Busayah. There was a driving rain 
storm throughout the night which was 
accentuated by fog during the early 
morning. The brigade commander 
changed brigade formations from bri- 
gade box to brigade diamond. 1,had to 
flex left of the task force trains to our 
front and find the left flank combat 
unit of that same task force. The rain 

totally washed out my PVS-~S, q u k -  
ing me to send the lead scout vehicle 
to move within 50 meters off the 
flank of the front task force in order 
to correctly identify when we had 
reached his left flank. While we made 
it to the left flank and ultimately the 
assault position, we had discovered 
that our area surveillance capabilities 
were almost nonexistent during a 
heavy desert downpour at night. If the 
old scout adage of being the “eyes 
and ears” of the battalion is to hold 
true, then the FSV must have both ex- 
cellent day and night surveillance ca- 
pabilities. 

Linked in with being the “eyes and 
ears” of the battalion, the scout pla- 
toon must be able to communicate 
what is seen and heard over extended 
distances to the battalion commander. 
FM 17-98 states that ‘‘because of the 
extended frontages and distances over 
which the scout platoon operates, it 
must rely heavily on effective com- 
munication techniques.”’ While, I 
cannot offer any technological solu- 
tions to the problem of long-range 
communications, I can endorse the 
need for such a capability based on 
my DESERT STORM experiences. 
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Due to the importance of staying 
under brigade command and control, 
my platoon’s primary mission as we 
crossed the Iraq border was to screen 
forward and keep our task force 
linked with the brigade formation. On 
23 February 1991, as 1st Armored Di- 
vision left Forward Assembly Area 
Garcia north of the Tapline Road and 
south of the Iraq-Saudi Arabia border, 
a dust storm reduced our day vision 
capability to less than 50 meters. 
Within an hour, the lead tank com- 
pany that was following my platoon 
had lost contact with my trail vehicle. 
For an hour I vectored the lead com- 
pany commander to my position on 
the brigade’s left flank with longitude 
and latitude readings. 

The radio was also key at critical 
graphic control measure sites through- 
out the battalion’s move. I was able to 
relay every phase line during the bat- 
tle to the battalion commander en- 
abling him to relay our unit’s FLOT 
to the brigade commander. I was able 
to pass on key passage of lines and 
natural obstacle information during 
the battalion’s movement across the 
Wadi Al Batin, the Tapline Road, and 
the Iraq-Saudi Arabia border. Our 
radio capabilities, however, were 
never challenged by any Iraqi elec- 
tronic warfare; had the Iraqis jammed 
us, we would have been impotent in 
many of our missions. In short, with- 
out effective long-range communica- 
tion assets, we would have failed the 
majority of our DESERT STORM 
missions. 

Neither did the Iraqis challenge our 
NBC countermeasures during the 
ground battle. Similar to electronic 
warfare, NBC warfare would have 
rendered my M113-series scout pla- 
toon nonfunctional. While we could 
have survived a short-term MOPP4 
environment, the M113 is not 
equipped to fight in an NBC environ- 
ment, as is the MlAl tank. Our an- 
swer to the MlAl’s overpressure sys- 
tem was simply to go to MOPP4 as 

the NBC trigger signals hit (e.g. yel- 
low airbursts) and begin the standard 
M256 kit drills. Fortunately, Saddam 
Hussein chose not to employ such 
weapons, and we had to go to MOPP4 
only twice during the ground war. 
Nevertheless, if the FSV is to go deep 
and stay deep on a future battlefield in 
which the laws of land warfare are ig- 
nored, the FSV must have effective 
NBC countermeasures on board. 

In addition to the NBC countermea- 
sures and other features the Armor 
Center lists in its white paper, I would 
advocate adding three more features 
to the vehicle: (1) the ability to fm 
forward, (2) additional load plan 
space, and (3) a built-in IFF capacity. 
Under the current doctrine, the scout 
platoon will go 4-6 kilometers for- 
ward of other friendly assets and even 
further if employed as part of a divi- 
sional cavalry or regimental cavalry 
troop organization. Given such a sepa- 
ration from its parent unit, the crew 
must often fend for itself in terms of 
maintenance support. 

During DESERT STORM, my pla- 
toon had no attached maintenance as- 
sets, and in general, this was a satis- 
factory arrangement in terms of how 
we were employed within the forma- 
tion. One of my vehicles, however, 
became separated from the task force 
when its engine malfunctioned and 
the M113 could not continue forward. 
After checking on the crew’s condi- 
tion and life support systems, I told 
them that follow-on maintenance sup- 
port would recover them within 48 
hours. 

During the next 24 hours, the ser- 
geant track commander bypassed the 
electrical fault and used green duct 
(100 mile per hour) tape to repair the 
worn fan belt in the engine. Conse- 
quently, he put his vehicle back into 
operation, albeit a reduced form of 
operation, and moved eastward until 
he linked up with another friendly 
unit for the remainder of the war. I do 
not offer this example as operator- 

level maintenance doctrine, but rather 
more as a supporting argument to en- 
sure the FSV’s mechanical system is 
not so overly complex that the crew is 
stranded if just one electrical connec- 
tion or computer board diode fails. 

The FSV’s design should also allow 
for the task force commander to task 
organize the scouts with additional 
combat support personnel and com- 
mand and control assets without add- 
ing additional vehicles to the platoon. 
FM 71-2 states that the battalion com- 
mander will often task organize an en- 
gineer NCO with the scouts to assist 
in obstacle identification and pre- 
breach operations? FM 71-2 also 
states that a single forward obsemer 
can go forward with the scouts to as- 
sist in target identification and call for 
fires? My battalion commander task 
organized my scout platoon in accor- 
dance with both these concepts during 
DESERT STORM. 

Consequently, I had to make room 
for two additional men, their personal 
gear, and their equipment. In the case 
of the engineer, I had each vehicle 
carrying half of a footlocker of C-4, 
TNT, and detonation cord. The FO 
brought three GVS-5s and two radios. 
While I was certainly pleased to have 
such combat support assets, I was al- 
ready at full strength in terms of per- 
sonnel. Moreover, I was at maximum 
space capacity with my own scout 
platoon combat load plan, which in- 
cluded dragons, AT-~s, and extra 
Class I, III, and V. In terms of com- 
mand and control assets, four of my 
vehicles had the LORAN positioning 
system mounted, and I tasked all six 
of my track commanders with track- 
ing the battalion’s movement on their 
1:250,000 map, which at 4 x 3 feet, 
covered the left wall of the M113. 
Given the scout platoon’s mission to 
act as the forward security force for 
the task force, as well as provide ac- 
curate navigational intelligence, the 
FSV designers will need to attend to 
the space capacity and ergodynamics 
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The M113’s resemblance to other vehicles used by the enemy in the Gulf War made fratri- 
cide a disturbingly real possibility in the heat of rapid operations. The author argues that an 
effective IFF system should be a must on any future scout vehicle. 

of having more than what the MTOE 
calls for in a scout platoon in terms of 
men and equipment. 

The FSV designers must also deal 
with the biggest dilemma of the Gulf 
War fratricide. Of all friendly vehi- 
cles in our task force, my scout pla- 
toon most closely resembled the 
enemy because of two reasons: (1) the 
positioning of my platoon forward and 
on the flanks of the unit, and (2) the 
enemy also had M113-like vehicles. 
Our unit attempted several solutions 
to the fratricide problem. We tried 
using the aircraft panel markers for 
day recognition and thermalized num- 
ber 10 coffee cans on our antennaes 
for night recognition. Both were only 
mildly effective because of the gen- 
eral field conditions. 

Their ineffectiveness was particu- 
larly evident during one “fog of warn 
incident which occurred on 27 Febru- 
ary 1991. Up until this day, my pla- 
toon had been the only force on the 
brigade’s left and northern flank since 
the start of the ground war. On 27 
February, however, the brigade com- 
mander moved the mechanized infan- 
try task force to the left flank for fur- 
ther security. He swung them around 
in a wide arc (at approximately 45 de- 
grees at a distance of 3,000 meters) to 
ensure that the infantry task force did 
not become entangled with my task 
force. 

As the mechanized infantry task 
force’s right flank tank company/team 

dented towards our MlAl FLOT, 
one of the tank gunners immediately 
identified and lased to a column of 
enemy vehicles moving in from the 
northeast toward my task force’s 
MlAl FLOT. The tank commander, 
who was also the platoon leader, 
looked through his gunner’s primary 
sight extension and identified the ve- 
hicles as definitely moving toward the 
friendly FLOT but could not confm 
them as fiiendly or enemy. After call- 
ing the spot report in and closing in to 
a distance of 1,OOO meters toward our 
MlAl FLOT, the platoon leader was 
able to identify the vehicles as 
friendly. What both he and his gunner 
had seen was my scout platoon in an 
echelon left moving off the left flank 
of our MlAl FLOT. This was not ap- 
parent to either soldier because of our 
movement formation, our un- 
distinguishable vehicle form, and our 
lack of any easily identifiable friendly 
identification. 

Other studies have proven that DES- 
ERT STORM made fratricide more 
probable because of our lack of good 
Identification of Friendly Force (IFF) 
markings and the distances at which 
we were engaging perceived enemy 
vehicles. Undoubtedly, the FSV must 
go forward with some system of IFF 
marking. 
The Army wants a “ground scout 

vehicle that can penetrate undetected 
into areas under enemy control” dur- 
ing both “forward deployed and con- 
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tingency area  operation^."^ To do so, 
the army needs to make that vehicle 
light, mobile, and survivable. Surviv- 
ability will depend an its ability to 
sustain operations independent of im- 
mediate task force support, escape 
enemy detection, and distinguish itself 
from enemy vehicles in the form of an 
IFF system. Based on my DESERT 
STORM experiences as a task force 
scout platoon leader, I endorse, with 
some additions, the Army’s current 
direction it is heading with the Future 
Scout Vehicle. 
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Time Management - 
The Combat Trains 
by Major Daniel J. Klecker and Lleutenant Colonel Charles S. Kaune 

“Go, gallop. and don’t forget that 
the world was made in six days. You 
can ask me for anything you like, ex- 
cept time.” 

- Napoleon 

Time is one of the most valuable re- 
sources of leaders and planners at all 
levels. It is a very limited and nom- 
newable resource. Once used, it is 
gone forever. A key to success is to 
maximize the utility of this very lim- 
ited resource. 

In combat, effective time manage- 
ment is always a major ingredient to 
success on the battlefield. A principle 
cause of mission failure is ineffective 
time management. Experience at the 
Combat Maneuver Training Center 
has continually validated these prem- 
ises. 

The purpose of this article is to 
share some of the lessons learned at 
the CMTC that help to contribute to 
effective time management. The 
framework for this discussion is the 
Troop Leading Procedures, along with 
some basic principles developed over 
the course of several years of observa- 
tion of numerous units that have 
trained at the CMX!. These principles 
are: 

*Prioritize work 
*Maintain a time line (reverse plan- 

*Track the progress of essential 

*Delegate authority to subordi- 

*Develop the 2nd-tier leadership 
*Adhere to the M-U rule 
*Develop effective SOPS, and use 

them 
Effective application of these princi- 

ples contributes to the final, and most 
important, principle: 

ning) 

tasks 

nates/fix responsibility 

.Conduct a multitude of tasks, at all 
echelons, simultaneously. 

Prlorltke work 

Analysis of the mission renders an 
extensive list of tasks required for 
completion. List these tasks. Many of 
them will be tasks inherent to the du- 
ties of subordinates. Many of them 
may be unique to the specific mission. 
Prioritize the tasks. The priority as- 
signed to these tasks should reflect 
their importance to the success of the 
mission. By prioritizing tasks, subor- 
dinates will have a better focused ap- 
proach when Preparing for the mis- 
sion. There will seldom be occasions 
when a leader has sufficient time to 
accomplish all tasks to his satisfac- 
tion. Prioritizing tasks will help to en- 
sure that those tasks of greatest im- 
portance will be accomplished. 

Tlme Line 

Develop a time line indicating when 
these task are to be initiated and com- 
pleted. This time line should be a part 
of the warning order and the opera- 
tions order. Ensure changes to the 
time line are posted and disseminated 
to subordinates. 

Track Essentlai Tasks 

Track the progress of essential tasks. 
Have a list posted to the Combat 
Trains Command Post (CTCP) reflect- 
ing the current time line and the prog- 
ress of essential tasks. Establish a sys- 
tem for updating the status of essen- 
tial tasks. By having this status posted 
and frequently updated, the CTCP 
will have a clear picture of the status 

of preparation for the mission and will 
be better able to shift assets or priori- 
ties consistent with the task force 
commander’s intent. The efforts will 
be better focused. 

Often, there will be a requirement to 
track progress of activities within a 
task on the time line. For example, a 
unit may be given the mission to de- 
fend in sector. The S4 is charged with 
the responsibility of orchestrating the 
movement of all barrier material for- 
ward to various locations within the 
task force sector. The task on the time 
line reflects ‘’transport barrier mate- 
rial.’’ Within this task are the numer- 
ous details to be coordinated as to 
which bucks are assigned missions to 
haul what lo&, and the configuration 
of each load If the cM3p is tracking 
the progress of the work, the S4 will 
be able to change his guidance if his 
original time line cannot be met. The 
plan may require adjustment if there 
is an unanticipated shortage of con- 
certina wire, or some of the trucks 
suffer mechanical problems, etc. Re- 
gardless, if the work is prioritized and 
hacked, the most critical work will be 
accomplished. 

Delegate Authority 

A common tendency of leaders at all 
levels is to attempt to do too many 
things personally. Delegate authority 
to subordinates and fix responsibility 
to ensure the task is accomplished to 
standard. This frees key leaders from 
doing one task so that they are able to 
supervise or check many others. The 
unit cannot afford for a key leader to 
become so engrossed with a single 
task that he loses perspective of his 
role in the accomplishment of the 
mission. A leader should never do 
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TRP LEADING 
PROCEDURES 

(1) RECEIVE THE MISSION 

(2) ISSUE WARNING ORDER 

-WARNING ORDER #l 

-WARNING ORDER #2 

(3) MAKE A TENTATIVE PLAN 

-WARNING ORDER #3 

(4) INITIATE MOVEMENT 

(5) RECON 

(6) COMPLETE THE PLAN 

(7) ISSUE THE ORDER 

(E) SUPERVISE, REFINE 
THE PIAN 

Figure 1 

TF CMD TTOC) ACTION 

SITUATION UPDATE (FM) 

-WARNING ORDER #l 

-MISSION STATEMENT 
-GENERAL INSTRUCTIONS 
-SPECIAL INSTRUCTIONS 
-TIME LINE 

-ISSUE WARNING ORDER R 

-ANY CHANGES OR UPDATES TO 
MISSION STATEMENT, GENERAL 
AND SPECIAL INSTRUCTIONS 

-REVISED TIME LINE 
-STAFF OFFICERS REPORT TO 

TOC FOR PLANNING PROCESS 

-DEVELOP ESTIMATES AND WARGAME 
-COURSE OF ACTION (COA) ANALYSIS 
-COA DECISION BRIEF 
-DETAILED WARGAME WKDR 
-DECISION SUPPORT TEMPLATE DRAFIED 

-ISSUE WARNING ORDER x3 

-ORDER PREPARATION 
-REPRODUCTION 

-BRIEF BACK 
-REHEARSAL 

CSS ACTIONS lTRAlNSl 

-CONTINUE BDAlCAS EVAC AND RECOVERY OPNS 

-WARNING ORDER t l  

-CONTINUE SUPPORT ACTIVITIES 
-FINALIZE STATUS (PERS. WINT. EQUIP. CAS EVAC) 
-FORECAST STATUS FOR UPCOMING MISSION 
-PREPARE ESTIMATES FOR UPCOMING MISSION 

-ISSUE WARNING ORDER R 

-STAFF GROUP MOVES TO TOC (Sl, s4. BMO, 

-MISSION ANALYSIS 
-RECEIVE CDR'S PLANNING GUIDANCE 
-CONSOLIDATE CBT TNSUMCP ASSETS, HEALTH 

MED PLT LDR) 

SERVICE (JUMP AID, AXPs). MAINTENANCE (MCPs) 
-SPECIAL REQUESTS TO HIGHER HQ 

-ISSUE WARNING ORDER a 
-FRAGO FROM 54 AT TOC SENDS 

GRIDS OF NEW LOCATIONS 

-CBT TNS'UMCP PREPARE TO MOVE 
-DISPATCH QUARTERING PARTY 

TO NEW CBT TNSUMCP LOC 
-RELOCATE CBT TNSUMCP 
-REFIT, REFUEL, REARM 
-PCI 

-ROUTE AND SITE RECON OF NEW LOCATIONS 

41 .  MED OFF OR LNO RETURN 
TO NEW CBT TNS LOC WfiRAPHICS 
(BOUNDARIES, MSRs. BAS. AXPs. MCPs) 

CSS GRAPHICS AND MATRIX IF AVAILABLE 

MCPs, DECON TEAM) 

4 1 ,  BMO, MED OFF BRIEF KEY LEADERS, DISTRIBUTE 

-FORWARD SUPPORT ASSET COORDINATION (AXR. 

-DISPATCH FWD SPT ASSETS (MISSION DEPENDENT) 
-POSITION SPLIT AID STATIONS (MISSION DEPENDENT) 
-COORD LOGPAC (AITEND: S4 NCOIC OR S1) 
-CONTINUE TO IMPROVE CBT TNS SECURITY 

-S4 RETURNS TO CBT TNS. ISSUES ORDER 
-CONTINUE MANAGEMENT OF CLASSES OF SUPPLY 
-CONTINUE REPLACEMENT OPNS 
-EFFECT WEAPONS SYSTEM REPLACEMENT OPNS 

(WSRO) AS NEEDED 
-CONTINUE COORDINATION WITH SLICE ELEMENTS 
-CONTINUE SUSTAINMENT OPNS: 

-SLEEP PIAN 
-VEHICLEMIEAPON MAlNT 
-PLL REQUISITIONS 
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anything that a less occupied subordi- 
nate could do. 

2nd-Tier Leadership 

Develop your second tier of leader- 
ship so it becomes intimately familiar 
with the responsibilities and require- 
ments of the duty positions the next 
level up. In the CTCP, the senior S4 
NCO needs to be able to respond to 
logistical requirements in the absence 
of the S4. He should be trained and 
able to accomplish those tasks of the 
S4. He should know that he has the 
authority and obligation to act on the 
behalf of the S4 in his absence. The 
same is true for the S 1 and his person- 
nel. 

The large number of responsibilities 
required of the CTCP poses a special 
challenge to the leaders there. The 
austere work force creates the need to 
cross-train the assigned subordinates. 
Any individual answering a radio call 
should be trained and capable of prop- 
erly processing and recording the 
data. A first sergeant should be able 
to pass logistical and personnel re- 
ports to a single individual. This cross 
training also pertains to the S 1  and 
S4. Development of the second tier is 
applicable and neceSSary at every 
level. 

The One Third-Two Thirds Rule 

Allow appropriate planning and 
prepamtion time for subordinates. At 
a minimum, adhere to the 45-24 rule. 
Give subordinates more time, if possi- 
ble. 

SOP 

Many units fail to have a functional 
Standard Operating Procedure (SOP) 
or fail to use their SOP effectively. 
The SOP is a reference that governs 
the routine functions of a unit. It helps 
to facilitate rapid assimilation of new 
individuals and cross-attached units. If 
a unit is habitually cross-attached, en- 
sure it has a copy of the parent unit 
SOP. Once all parties have a copy of 
the SOP, it is important they under- 

stand and use it. The more functions 
that you can codify and incorporate 
into your SOP, the less you have to 
direct in an operations order. Supple- 
menting the task force SOP should be 
an internal SOP that governs, by duty 
position, the routine functions re- 
quired to operate the CTCP. Obvi- 
ously, enforcing the use of an effec- 
tive SOP is far less time consuming 
than attempting to coordinate, direct, 
and supervise every aspect of every 
operation. 

TIme Management Matrix 

'Ihe matrix at Figure 1, using the 
Troop Leading Procedures as a frame- 
work, shows a simplified example of 
the activities that occur in the task 
force TOC, and what should occur in 
the n C P  and the combat trains. The 
intent is to maximize the time man- 
agement principles discussed pre- 
viously, most importantly: conduct a 
multitude of tasks, at all echelons, si- 
multaneously. 

Effecthre Tlme Management: 
A Scenarlo 

The task force has been involved in 
continuous operations for several 
days. The brigade has just issued a 
waming order. The task force receives 
a change of mission and will transi- 
tion from the attack and prepare to de- 
fend from the positions it now occu- 
pies. The TOC issues Warning Order 
#l. 

Upon receipt of the task force warn- 
ing order, the S4 prepares and issues a 
waming order to his subordinates. 
This warning order includes the mis- 
sion statement, general and special in- 
structions, and a time line. 

Within 30 minutes of receipt of the 
brigade warning order, the combat 
trains staff collects the combat status 
from the forward companies, separate 
platoons, and field trains CP, collates 
and provides this information (FM) to 
the commander and staff at the TOC. 
Included in this situation update are 
all CSS limitations (internal and exter- 

nal) that impact on mission execution. 
Internal limitations may include a 
shortage of ambulances in the medical 
platoon due to maintenance problems, 
while external limitations may include 
a reduced backhaul capability from 
the supporting medical company due 
to enemy activity. Execution of CSS 
activities for the present mission is 
placed in the hands of the capable 
second tier, that is, the S4 section's 
NCOIC, the medical platoon sergeant, 
and the senior mechanic in the 
UMCP. Casualty evacuation and re- 
covery operations continue and the 
emergency Class V requested by a 
forward company is promptly dis- 
patched. The unit CSS reports con- 
tinue to be sent to the CTCP, are col- 
lated, recorded, and processed. The 
focus of the primary CSS leaders be- 
comes planning for the next mission. 

The TOC issues Warning Order #2. 
Per SOP, the S4 issues Warning Order 
#2 to his subordinates and provides 
specific inshuctions to his NCOIC. 
He verifies that the support platoon 
leader in the field trains has been noti- 
fied of any changes in the task organi- 
zation that might affect the configura- 
tion of the LOGPAC. He also checks 
to see that the field trains is activating 
the appropriate annex of the SOP that 
tailors packages of Class V for the 
purpose of prestock in the defense. 
With an updated unit status and esti- 
mates, the S4, S1, BMO, and medical 
platoon leader report to the TQC for 
the planning process. 

While the primary CSS planners are 
absent from the combat trains, there is 
no break in the activities conducted at 
the CTCP. Casualty evacuation and 
vehicle recovery continue. Reports 
continue to be processed and the unit 
status continues to be refined and ver- 
ified. 

The CSS planners are at the TOC 
for the development of the task force 
plan. They continue to advise the 
commander and other staff members 
of any CSS limitations to the courses 
of action being wargamed. The com- 
mander selects a course of action. The 
CSS plan to support that course of ac- 
tion is finalized. The S4 confiis  the 
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site selection for the combat trains 
primary and subsequent positions and 
selects the main supply route (MSR) 
and three alternate supply routes 
(ASRs). Several potential decontami- 
nation sites are identified. Based upon 
a METT-T analysis, the medical pla- 
toon leader determines that the most 
efficient casualty evacuation tech- 
nique will be using a split aid station 
configuration, with the treatment 
teams positioned well forwad and ad- 
ditional ambulances attached to the 
company designated as the main ef- 
fort. A treatment team is designated as 
the on call “dirty aid station” and will 
be prepared to move to the decontam- 
ination site if a persistent chemical 
agent affects elements in the task 
force sector. If necessary, an ASR 
will be designated as the “dirty supply 
route.” The BMO expands the mainte- 
nance time lines, permitting more ve- 
hicles to be “fixed forward.” For ex- 
ample, those organizational or DS 
jobs requiring up to six hours to repair 
will be repaired in the company trains, 
and those requiring 6-24 hours will be 
recovered to the UMCP. These times 
are based upon the task force mission. 
The S1 verifies the commander’s 
guidance for priority of personnel re- 
placement if it differs from the SOP. 
The plan is complete. 

The TOC issues Warning Order #3. 
The S 1  calls the n C P  with Warning 
Order #3 and instructs the S4 NCOIC 
to dispatch the quartering party to the 
new combat trains location. Per SOP, 
the S4 NCOIC directs the consolida- 
tion of all combat trains and UMCP 
assets and orders them to prepare to 
move. They continue to refit, refuel, 
resupply, and conduct PCIs preparing 
for the next mission. Prior to depart- 
ing the TOC, the S1, BMO and medi- 
cal platoon leader secure copies of the 
CSS graphics and execution matrix. 
The S 1  returns to the CTCP. The 
medical platoon leader and BMO re- 
turn to the aid station and UMCP re- 
spectively, and brief their subordi- 
nates on the plan for the next mission. 
All assets prepare to move to the new 
location as the quartering party com- 
pletes their quartering mission. The 

S4 remains at the TOC providing CSS 
expertise and supervising the repro- 
duction of the CSS graphics and ma- 
trix. He briefs the CSS plan at the 
Task Force Operations Order. 

The CSS assets are moved to their 
new position. As the CSS plan called 
for a split aid configuration of the 
Battalion Aid Station, these assets are 
emplaced accordingly, positioned well 
forward to reduce casualty evacuation 
time. Recovery assets and ambulances 
are placed forward in the selected po- 
sitions to facilitate prompt evacuation 
of wounded soldiers and recovery of 
NMC vehicles. Early emplacement 
also facilitates daylight route recon- 
naissance of the medical and mainte- 
nance teams from the company posi- 
tions to the UMCP and to the forward 
treatment teams. 

Upon completion of the Task Force 
Operations Order, the S4 retums from 
the TOC to the new CTCP location. 
He briefs the combat trains personnel 
on any changes and ensures they un- 
derstand the plan. Graphics and matri- 
ces are disseminated. He assigns tasks 
and ensures all personnel understand 
the priorities of work and the time 
line. Per SOP, the time line and the 
progress of the key events are tracked 
in the C K P .  The S4 posts all graph- 
ics to the CP map. Appreciating the 
importance of the CTCP’s mission to 
perform the functions of the task force 
TOC if the TOC is destroyed, he veri- 
fies that he has all graphics and a 
complete copy of the TF and brigade 
OPORDs. He conducts a communica- 
tions check with the brigade tactical 
and main CPs, and the DS FA battal- 
ion. 
Per SOP, the S1 meets at the LRP 

with all first sergeants and specialty 
platoon sergeants 30 minutes prior to 
the arrival of the LOGPAC. A re- 
hearsal of the CSS plan is conducted 
to ensure that all CSS executors un- 
derstand the plan and possess the as- 
sociated graphics and matrix. Routine 
CSS coordination is performed. 

The CSS philosophy of this unit em- 
phasizes planning. It recognizes that 
planning in the CSS arena is an in- 
vestment that always pays huge divi- 
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dends when done well. The more 
thoughtful and detailed the plan, the 
greater the efficiency in execution. As 
such, all key CSS planners are present 
for the development of the task force 
order. The second-tier leaders have 
been well trained and are capable of 
exercising their good judgment and 
great initiative when they understand 
the plan and the commander’s intent. 
The CSS executors understand the 
principles of effective time manage- 
ment, Through the use of an effective 
SOP, prioritization of work, and valid 
time line, they are able to effectively 
and efficiently conduct a multitude of 
tasks, at all echelons, simultaneously. 
The end product is superb combat ser- 
vice support enjoyed consistently by 
the task force. 

Major Daniel J. Klecker is 
an Infantry officer currently 
attending Command and 
General Staff College at Ft. 
Leavenworth, Kan. A gradu- 
ate of Infantry Officer Basic 
Course, Infantry Officer Ad- 
vanced Course, and the Ma- 
rine Corps CGSC (non-resi- 
dent), he served at the Com- 
bat Maneuver Training Cen- 
ter, Hohenfels, Germany, as a 
company/team observer con- 
troller and S1. 
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Lieutenant Colonel Charles 
S. Kaune is an Infantry offi- 
cer currently serving as S3, 
Operations Group, Combat 
Maneuver Training Center, 
Hohenfels, Germany. He for- 
merly served as deputy task 
force observer/controller, Tim- 
bewolves O/C Team, CMTC; 
XO, 5th Battalion, 20th Infan- 
try; and S3, 3d Battalion, 
41st Infantry. A graduate of 
the Virginia Military Institute, 
he holds a MMAS from the 
Command and General Staff 
College. 
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Morgan’s 1862 Christmas Raid 
by Major James D. Brewer 

Brigadier General John Hunt Mor- 
gan had been married only eight days 
when he left his beautiful new bride 
and led a column of Confederate Cav- 
alry out of Alexandria, Tennessee, on 
the damp morning of December 22, 
1862. During what would become 
known as the Christmas Raid, Morgan 
would alter the lives of many Ken- 
tuckians that fate had parceled along 
the path, and he would make sure 
thousands of Federal soldiers received 
their fmt taste of combat at the hands 
of his Southern horse soldiers. 

General Morgan’s mission was to 
drive his cavalry into central Ken- 
tucky and interdict the Union supply 
line along the Louisville & Nashville 
Railroad He was to slow the 
Federals’ push into the Deep South by 
wreaking havoc in their tear and crip 
pling their supply line. And as in any 
classic cavalry operation, Morgan was 
not to become decisively engaged. 

The character and disposition of 
Morgan’s men made them particularly 
well-suited for the independent opera- 
tions called for by a raid deep behind 
enemy lines. Always more at home on 
their own than under the restrictions 
of a tightly controlled manuever plan, 
Morgan’s troopers were a head- 
strong, independent breed of Western 
men, who often chafed under the sad- 
dle of strict military discipline. Still, 
their skill in a fight and their tenacity 
had been plainly demonstrated at Shi- 
loh and in middle Tennessee, and few 
units could match their daring and in- 
tiative when given the freedom to 
roam in the Federals’ backyard. 

On December 20th and 21st, 
Morgan’s men had readied themselves 
for what they knew would be a long, 
difficult march. With mobility and 
firepower their chief concerns, they 
pared down the usual cavalryman’s 

load and planned to move fast and 
strike hard. Most of them carried 
short-barreled Enfield rifles, but some 
had managed to procure carbines. Still 
others held on to the double-barreled 
shotguns they had joined the army 
with, perhaps supplementing them 
with one or two Colt Army revolvers. 
Along with Nathan Bedford Forrest, 
General Morgan was one of the first 
cavalrymen to urge his men to leave 
the sabre - with its added weight and 
limited role - behind on such a raid. 
As they departed Tennessee, at least 
400 of the raiders were still unarmed 
- stuck pulling horse-holding duty 
until weapons could be captured. 

The troopers that chose to ride with 
Morgan were a young group, most of 
them between 18 and 35 years old, 
yet because of their Western lifestyle 
and experience in the saddle, they 
knew full well what hard riding and 
rapid execution lay ahead (Map 1). 
Each trooper carried three days’ 
cooked rations, two extra horseshoes, 
12 nails, one blanket, and an oilcloth 
or overcoat. So they would not be 
slowed, Morgan chose to take no am- 
munition wagon, opting for each sol- 
dier to carry 40 rounds. Other than the 
artillery, nothing traveled on wheels. 
And at daylight on the 22nd of De- 
cember, 1862, some 4,000 men and 
seven pieces of artillery, organized 
into two brigades under the command 
of Colonels Basil Duke and John 
Breckinridge, rode out of Alexandria, 
Tennessee, on a strike at the soft un- 
derbelly of the Federal supply line. 

Moving via Centreville to Glasgow, 
Kentucky, over the next three days, 
they coveted approximately 90 miles 
at a pace that would scarcely be slack- 
ened throughout the raid As they 
reached Glasgow on Christmas Eve, 
the advance guard ran into two com- 

panies of the 2nd Michigan Cavalry. 
Following a brief skirmish, the Feder- 
als retired towad Munfordville, los- 
ing two killed, two wounded, and 20 
captured. Morgan had four wounded 
in the encounter, two of whom later 
died. With this fight, Morgan lost the 
element of surprise, and the telegraph 
wires all along the Louisville & Nash- 
ville Railroad began humming with 
news of his approach. Morgan gained 
little from the skirmish, unless you 
count the Christmas turkeys he “liber- 
ated” from the captured Federals, but 
he paid dearly for them in that the 
Federals, now alerted, began to con- * 

geal the forces necessary to stop him. 
On Christmas Day, the rebel raiders 

pressed northward, encountering only 
slight enemy resistance south of 
Green River. Since no large Federal 
forces were as yet in a position to 
threaten them, Morgan’s command 
rested in a secure camp in the woods 
that Christmas night, somewhere be- 
tween Upton Station and Hammonds- 
ville, still hugging the L & N Rail- 
road. With the windfall of turkeys, 
courtesy of the captured sutler outfit, 
the men enjoyed a satifying Christmas 
dinnm, and they took the time to un- 
saddle, cmry, and rest their mounts 
for the night. With the mad dash yet 
to come, they would soon be grateful 
for this opportunity. 
For the next two days, Morgan 

would shadow the L & N Railroad 
line northward to his major objective 
-the two expansive, wooden trestles, 
each 80 feet high and 500 feet long, 
that spanned the valleys northeast of 
Elizabethtown along Muldraugh’s 
Hill. Enroute, he reduced various 
small garrisons that he feared might 
threaten his escape, and by dividing 
his force into smaller parties, he kept 
the Federals guessing as to his in- 
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Map 1 Morgan’s 1862 Christmas Raid 
Morgan’s Raid disrupted Union 
supply routes through Central Ken- 
lucky that depended on the Louis- 
ille & Nashville Railroad. In less 
han lwo weeks, he crippled the 
ailroad from Upbn b Shepherds- 
tille, doing damage it would take 
several months to repair 

tended target. His official report de- 
scribes his intent 

“...reached Hammondsville with my 
command at midnight. I had ordered 

Colonel Breckinridge, as he passed 
the cross-road leading to Woodson- 
ville, to send two companies in that 
direction, with instructions to drive in 

the enemy’s pickets, and immedately 
on my arrival at Hammondrville, I 
dispatched two companies of Colonel 
Duke’s command with similar instruc- 
tions, in the direction of Munfordville. 
My object was to induce the enemy to 
believe that I intended to attack the 
fortifications at Green River, and, by 
so threatening him, to divert his atten- 
tion from the combined attack which I 
intended to make the succeedng day 
on the stockade at Bacon Creek and 
Nolin” (OR. XXXII. 155). 

Early on the 26th. two regiments of 
Morgan’s cavalry seized the Federal 
stockade at Bacon Creek, while the 
main body pressed northward to 
Upton. There they severed the tele- 
graph line to the south, and p e e d e d  
to mount one of the first effective 
electronic warfare campaigns, i.e., im- 
itative communications deception. Ac- 
companying the raiders on their soiree 
was a strange, young telegrapher of 
dubious background named George 
“Lightning” Ellsworth. Having 
learned his craft at the hand of Sam- 
uel Morse himself, Ellsworth had the 
unique ability to imitate the Morse 
Code signature (the characteristic pat- 
tern or rhythmic timing of dots and 
dashes, also known as the “fist”) of a 
given telegrapher, thus allowing Mor- 
gan to deceive the enemy as to his in- 
tentions. Ellsworth would listen to the 
telegraph traffic for a few moments, 
memorize the signature of a given op 
erator, then send messages as far 
north as the lines would carry them. 
John Wyeth, a respected physician 
and biographer of Nathan Bedford 
Forrest after the war, was a member 
of Quirk’s Scouts on this expedition. 
He describes Ellsworth’s technique. 

“After the wire was tapped, I sat 
within a few feet of General Morgan 
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The L&N - Union Lifeline in the West 

The L&N Railroad was an engineering marvel of its day, completed just 
two years before the outbreak of a war that would introduce the strategic 
imporlance of railroads in military operations. The greatest topographical 
challenge along the 187-mile route was the steep ascent up Muldraugh Hill. 
Ill-named, it is actually a serpentine ridge that begins near West Point, Ky. 
and winds 55 miles southeast to Campbellsville. Two great wooden trestles 
carried the line up the ridge to a 2,000-foot tunnel cutting through the crest 
north of Elizabethtown. 

Morgan’s destruction caused an immediate emergency for Federal offi- 
cials, who put urgent requests in Northem newspapers for skilled carpenters 
and engineers and rushed them to the scene. Reportedly, the line was out of 
service for only three months and, in any case, alternate railroad and river 
routes kept Union armies in Tennessee well supplied. The contemporary 
magazine engraving above shows Federal m w s  working on the L&N’s 
Bacon Creek bridge, farther south, after Morgan’s raid. 

and heard him dictate [to Ellsworth] 
messages to Genela1 Boyle [com- 
mander of Federal forces in central 
KentucRy] in Louisville, and other 
Federal commanders. making inquir- 
ies as to the disposition of the Federal 
forces, and telling some tall stones in 
regard to the large size of his own 
command and its movements” (Wyeth 
27). 

It was 3:oO p.m. when Basil Duke’s 
regiment closed on Nolin, Kentucky, 
and the remaining forces, plus a sec- 
tion of artillery, remained with Mor- 
gan at Bacon Cmk.  The stockade 
there yielded 93 prisoners from the 

91st Illinois Infantry, and the bridge 
and stockade soon went up in flames. 
At N o h ,  Colonel Duke took 76 more 
prisoners from the same Federal unit 
and dispersed their captured weapons 
among the unarmed men in his com- 
mand. Once the en& farce united at 
Nolin, Morgan ordered large fires to 
twist the rails of the L & N into a use- 
less heap of iron. And as word of 
Morgan’s approach - both fact and 
Ellsworth’s special brand of electronic 
fiction - spread northward, Union 
officers in Louisville struggled to 
raise a force large enough to stop him. 
When Brigadier General M.D. Man- 

son, commander of Federal troops at 
Bowling Green said, “I cannot say 
with certainty where the rebels are... 
the opinion is they have gone north” 
(OR. LXIV, 57). he spoke for most 
of the Union commanders within a 
200-mile radius of Morgan’s path. 

While the Confederate raiders had 
been enjoying their Christmas dinner 
that night outside of Upton Station, 
Colonel John Marshall Harlan was re- 
ceiving orders to march his infantry 
brigade from Gallatin, Tennessee, to 
“drive from the Louisville and Nash- 
ville Railroad the rebel cavalry of 
Morgan.” Recognizing the uselessness 
of chasing cavalry with infantry, Har- 
lan gathered railroad cars from as far 
away as Nashville to set his six infan- 
try regiments, one cavalry regiment, 
and one artillery battery on Morgan’s 
heels. To act in concert with Harlan, 
Brigadier General J. J. Reynolds 
moved the 12th Division toward 
Scottsville and Glasgow in the event 
Morgan was repulsed and forced to 
turn back. Neither Reynolds nor Har- 
lan was certain of the size or intention 
of the Confederate cavalry force that 
was racing through central Kentucky, 
though they probably suspected the 
trestles were on his Christmas list. 
Not only did incomplete intelligence 
hamper Colonel Harlan, but he was 
also plagued by delays along the rail 
line caused by everything from engine 
breakdowns, to bad stretches of track, 
to hesitant civilian conductors who 
wanted no part of chasing the Confed- 
erate cavalry. An angry, frustrated 
Harlan spared no blame in his report. 

“It may be proper also to state that 
the track of the railroad was, when I 
ltft Gallatin, in bad condition. from 
recent rain, though that difficulty 
might have been obviated had more 
engines been furnished. This unfortun- 
ate detention delayed the rear train, 
so that it did not reach Bowling 
Green until 10 o’clock on the night of 
the 26th. For that detention I am not 
in any wise responsible as those con- 
cerned receivedfrom me full informa- 
tion as to the number of men, horses. 
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and guns for which transportation 
would be required. After my arrival at 
Bowling Green, I learned that all of 
Morgan’s forces was most probably 
north of Munfordville, beyond the 
points to which I had been ordered, 
and it was evident that I must follow 
him beyond that place, in order to 
save any part of the railroad from de- 
struction” (OR. XXXII, 137). 

What smacks of sniveling on the 
coloneI’s part, must, in all fairness, be 
viewed as a major logistical and trans- 
poration nightmare. Forced to pursue 
a highly-mobile, independent enemy 
force with either late or wrong intelli- 
gence, using a railroad line that was 
being destroyed in front of him, was a 
near-hopeless task. Still, Harlan r e s u p  
plied at Bowling Green and continued 
his pursuit; but again, the engines 
broke down and kept him from reach- 
ing Munfordville until December 
27th. Having been cramped into rail- 
road cars for 48 hours, Harlan allowed 
his men a brief rest at Munfordville, 
and he communicated to his superiors 
that he feared Morgan would attempt 
an attack on Elizabethtown, and possi- 
bly even attempt to destroy the trestle- 
work at Mulhugh’s Hill. Faced with 
what must have now seemed a futile 
chase, Colonel Harlan reassessed his 
priorities. From here he would (a) at- 
tempt to save the trestles, and if un- 
successful, he would (b) save the 
bridge over the Salt River at 
Shepherdsville, south of Louisville. 

While Harlan was wrestling the rail- 
road and running out of time, the 
Confederates were grappling with the 
Federal garrison at Elizabethtown, just 
as Harlan had predicted. On the 27th 
of December, Morgan’s men sat 
within one mile of Elizabethtown and 
demanded the surrender of the town. 
His approach hadn’t exactly surprised 
the Union troops in Elizabethtown; in 
fact, they had moved into town eight 
companies of the 91st Illinois Infantry 
from their original position guarding 
the trestlework on the L & N. Build- 
ing hasty barricades at the railroad 
station and loopholing the brick build- 

--- ---- - -”-____. -- _. -. 
L&N TRACKS STONEPARAPET TRENCHES 

A Stockade Site 
Today, this is all that remains of Union trenches, Ranked by a stone wall parapet, on the crest 
of a hill overlooking the LBN tracks, looking south. The entrenchments, and a stockade that 
once stood about 50 feet to the right, were built to protect the trestle at Broad Run. Tracks 
are visible at left, leading to trestle beyond brush and evergreens, center background. 

ings in town, the Federals were p- 
pared to fight house-to-house and into 
the streets if necessary. Lieutenant 
Colonel H.S. Smith, commander of 
the forces at Elizakthtown, had ap- 
parently underestimated the size of 
Morgan’s force (a me occurrence 
during such a running fight), so as 
m n  as the skirmishers engaged Mor- 
gan outside the city, Smith sent the 
Confederate commander a rather curt 
demand for his surrender. 

Elizabethtown. Ky. 
Dec 27, I862 

To the Commander ’of the Confeder- 
ate Forces: 

SIR: 
I demand an unconditional surrender 

of all your forces. I have you sur- 
rounded and will compel you to sur- 
render. I am, sir, your obedient ser- 
vant. 

H.S. Smith 
Commanding US. Forces 

Whether this was a bluff, a wild 
gamble, or simply a function of im- 
precise intelligence, it must have 
brought quite a chuckle to General 
Morgan. Colonel Basil Duke, 
Morgan’s second in command, called 

it “the most sublimely audacious 
[communication] I ever knew to ema- 
nate from a Federal officer” (Duke, 
332). Morgan quickly informed the 
Federal commander that he had the 
situation backwards, and that it was 
Smith and the town who ought to sur- 
render. Smith replied that it was not 
the duty of a United States officer to 
surrender, and thus began a brief but 
spirited struggle for Elizabethtown. 

With his guns positioned on the 
cemetery hill just south of town, Mor- 
gan sent Duke to the right and 
Breckinridge to the left, and launched 
his attack at 1:30 p.m. His artillery 
pounded the city, and sent the Feder- 
als recoiling on the center of town, 
where they occupied the two-story 
buildings surrounding the town 
square. The pro-Union account in the 
Louisville Journal, dated December 
31 1862, states: 

“‘His [Morgan’s] firing commenced 
without any warning to the non-com- 
batants, including women and chil- 
dren, to leave. Some of Morgan’s 
friends contend that he did send 
warning for women and children to 
leave in 45 minutes; but if there was 
such a respite offered, it is certain 
that no man, woman, or child heard 
of it; and none could leave, for some 
attemvted to leave town on the west 
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Order of Battle - The Rolling Fork Skirmish 

and north side, but were fired on, and 
driven back by Morgan’s men. And 
before half the time pretended to be 
given had elapsed, the artillery was 
banging away and fired 107 shots o f  
shell and ball into the town, which lay 
at his mercy - almost under his feet 
- and, the only wonder is, that the 
town was not battered down.” 

One of those! Confederate artilleq 
rounds smashed into the room where 
Lieutenant Colonel Smith aras posted, 
killing a soldier and slamming into 
the woodwork hard enough to send a 
splinter into the colonel’s face. But 
apparently the Confederate soldiers 
investing the town didn’t sense the 
fear and urgency reflected in the 
above account, for as one soldier 
states, he found the food good and the 
hospitality quite cordial, even during 
the bombardment. A private in 
Breckinridge’s 9th Kentucky, Robert 
L. Thompson, describes forming in 
l i e  of battle below the present ceme- 

tery hill south of Ehbethtown, ad- 
vancing on foot actoss a waistdeep, 
flooded creek, and hugging the build- 
ings for cover as he advanced through 
the streets. 

Capturing three Federals by himself, 
he sent them to the rear and went into 
the hotel they had emerged from, only 
to find their breakfast on the table. 
Joined by other Confederates, the 
group “ate breakfast. and during the 
whole time we were eating, the little 
battery on the hill was being worked 
to its full capacity. When we had fin- 
ished our breayast and went out on 
the street again, we saw white hand- 
kerchiefs tied to ramrods hanging out 
the courthouse windows” (Thompson 
57I). 

The white flags that Thompson saw 
reflected the surrender initiated by a 
Captain Fouchey and his men. They 
took a vote on whether or not to fight 
it out, and afterward determined to 
show forth the white flag. When the 
other defenders of E-Town saw those 

flags, they assumed Lieutenant Colo- 
nel Smith had ordered a general capit- 
ulation, so the rest of the Federal gar- 
rison followed suit. Smith was irate 
upon learning of the unauthorized sur- 
render but once intiated, he had little 
option but to see it through. What he 
called a “betrayal” by a junior officer 
probably saved several hundred lives. 

In Elizabethtown, Morgan’s men 
captured 652 prisoners, burned the 
stockade, the depot, and over 3,000 
bushels of wheat. When the raiders 
DXed their worn-out horses, both 
Unionist and Southern Rights men 
found themselves on the losing end of 
the exchange, and many a southern 
cavalryman got new boots and over- 
coats, courtesy of the Federal prison- 
ers. According to the Louisville Jour- 
nal, 

“Morgan himself went into the store 
o f  B. Stadaker & Co., and in a very 
polite way said he wanted goods and 
would pay for them in good money; 
made free to open drawers and boxes 
and helped himself, all in a very po- 
lite way, except now and then charg- 
ing the merchant with lying, and 
wound up with a bill upwar& o f  
$1,200 in silks and costly merchan- 
dise. had them boxed up, and 
launched down the pay in confederate 
trash, not worth, as Stadaker says, a 
continental cent. Others came in, took 
three or four hundred dollars worth 
more of goods, and did not pay a 
cent.” 

After a hot meal that night, the com- 
mand moved northeast the next morn- 
ing to accomplish the ultimate mission 
of the raid. Colonel Breckinridge at- 
tacked the Federal fort covering the 
lower trestle of the L & N over Sul- 
phur Branch Creek, and Colonel Duke 
struck the fort guarding the upper 
trestle over Broad Run. Unfortunately 
for the Federals, these modest forts, 
designed to overwatch the two critical 
railroad trestles, were incomplete and 
poorly armed. What was designed by 
Brigadier General C.C. Gilbert, com- 
mander of the troops along the L & 
N, to be artillery platforms with pro- 
tection for infantry, had far too little 
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infantry and no artillery at all. Gilbert 
was gambling that the small garrisons 
of infantry, divided between the two 
forts and Elizabethtown, could some- 
how delay Morgan until Colonel 
Harlan’s pursuing infantry could over- 
take him. The forts held only about 
700 infantry, composed of the 78th 
Illinois, the 71st Indiana and remnants 
of the 91st Illinois hastily removed to 
defend Elizabethtown. Under com- 
mand of Lieutenant Colonel Matson, 
they prepared to withstand a siege, but 
such a time-consuming effort was not 
in Morgan’s plan; and in his official 
report Morgan proudly declares, 

“After two or three hours shelling, 
both places surrendered. and at 7 
o’clock that evening, I had the satis- 
faction of knowing that the object of 
the expedition was attained, and the 
railroad was rendered impassable for 
a least two months. These two trestles 
are the largest andfinest on the whole 
road, being, each of them, some 60 
feet in height and from 300 to 350 
yarh in length. Neither of them had 
ever before been destroyed during the 
war. Seven hundred prisoners, includ- 
ing 27 officers, were captured, and a 
large and valuable amount of medi- 
cal, quartennaster’s and commissary 
stores were destroyed’ (OR. XX?Ul, 
156). 

Had Elizabethtown and the trestle 
forts been able to hold out a few 
hours more, Morgan might have been 
caught by Harlan’s approaching infan- 
try, and the trestlework saved, for 
Harlan reached Elizabethtown on the 
29th. the morning after Morgan had 
destroyed the trestles. Eating the 
enemy’s dust and having to listen to 
irate Unionist citizens hammer him 
for failing to protect the countryside 
was taking its toll on the Federal com- 
mander, and Harlan was extremely 
frustrated at continually showing up 
just a little too late. So, when Colonel 
Harlan leamed that Morgan’s com- 
mand had moved toward Bardstown 
last night and camped not ten miles 
away, he was ecstatic. If he moved 
immediately, he might yet get a 

chance at the raiders; and though his 
men were tired and stiff from the 
long, cramped train ride, he sent them 
marching east along the Bardstown 
road. 

At their camp on the Rolling Fork 
River that morning, the Confederates 
were attending to unfinished business. 
While the majority of the command 
was across the river by 9:00 a.m. and 
enroute to Bardstown, Morgan, his 
regimental commanders, and about 
300 men remained on the west side. 
As he had done at Bacon Creek, Mor- 
gan divided his force to wreak havoc 
with the nearby Federal garrisons, 
sending R.S. Cluke’s 8th Kentucky, 
with one piece of artillery, to attack 
and bum the bridge over the Rolling 
Fork near Lebanon Junction. Once 
this was accomplished, they were to 
cross the river (the ford being held by 
a rear guard) and continue to Bards- 
town. Colonel D. W. Chenault’s 11th 
Kentucky was sent across the river 
with one piece of artillery to burn the 
Federal stockade and trestle at Boston. 
Three companies of Breckinridge’s 
9th Kentucky were dispatched south- 
east with a mountain howitzer to de- 
feat the garrison at New Haven. 

Because the Rolling Fork was 
swollen with winter rains, it had taken 
Morgan longer for his main body to 
cross that he anticipated. There now 
remained some 300 men, including 
pickets and a few detachments, to 
hold the ford until Cluke’s regiment 
returned from Lebanon Junction. 
Also remaining on the west side of 

the river was an elite group of 
Morgan’s officers, busily involved 
with the court-martial hearing of a 
Lieutenant Colonel Huffman, accused 
of violating surrender terms with the 
prisoners at the Bacon Creek Stock- 
ade. Basil Duke gives this account of 
what happened that morning. 

“Both brigade commanders, and 
three regimental commanders, Cluke, 
Hutchinson, and Stoner, were oflcers 
or members of this court. Just after 
the court had finally adjourned, ac- 

quitting Colonel H u j h n ,  and we 
were leaving a brick house, on the 
southern side of the river and about 
six hundred yards from its bank, 
where our last session had been held, 
the bursting of a shell a mile or two 
in the rear caught our ears. A few ve- 
dettes had been lejit there until every- 
thing should have gotten fairly across. 
Some of them were captured; others 
brought the information that the 
enemy was approaching. This was 
about I1 a.m.” (Duke 336). 

Finally, Colonel Harlan had caught 
them and, had he known how close he 
came to capturing Morgan’s top field 
commanders, perhaps he might have 
pressed toward the river more quickly. 
But Duke and the others raced for the 
crossing site and took command of 
the rear guard. As he formed the men 
into line of battle, Duke was womed 
about two matters: 

How much cavalry did Harlan 
have? If his men made a rush to cross 
the river, would they be pursued and 
struck down, possibly even drawing 
the main body into a protracted fight? 

What would happen to Cluke’s 
regiment at Lebanon Junction? Cut 
off from the main body and unable to 
cross the river, they would likely be 
captured 

Duke wrongly believed at the time 
that Harlan had “nearly 5,000 infan- 
try, 2,000 cavalry and several pieces 
of artillery” (Duke 337) - a far cry 
from Harlan’s actual strength of 2,900 
men. But, based upon his estimate, 
Duke sent a courier to tell General 
Morgan he would hold the ford as 
long as possible. 

With his artillery, Colonel Harlan 
opened up on the ford to prevent fur- 
ther crossings, and he sent his regi- 
ment of cavalry under Colonel Shanks 
forward to fix the enemy and deter- 
mine their strength. He ordered his in- 
fantry forward at the double-quick to 
form two battle lines. 

“I went to the front in person, and 
from a high hill, I saw quite distinctly 
a very large body of cavalry formed 
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in line of battle near the river. Their 
oflcers were riding along their line, 
apparently preparing to give us battle. 
Knowing that Morgan had a larger 
force than I had, I proceeded cau- 
tiously, and yet as expeditiously as the 
nature of the ground and the circum- 
stances admitted (OR. XXXII I39). 

This “cautious” approach by 
Harlan’s forces bought the Confeder- 
ates valuable time. For even though 
Harlan had 2900 men and artillery in 
line of baffle by noon, opposing no 
more than 300 men whose backs we= 
quite literally against the river, he did 
not attack. Skirmishers advanced 
slowly, the battle lines crept forward, 
only to hesitate as the Confederates 
opened fire. Amazed, yet delighted by 
Harlan’s hesitancy, Duke had ex- 
pected at any moment to be “swept ... 
into the turbid river at our backs” 
(Duke 337). 

“Fortunate as this was for us - in- 
deed, it was all that saved us - the 
suspense yet became so sickening, as 
their long line tediously crept upon us 
and all around us, that I would almost 
have preferred afier an hour of it had 
elapsed, that Harlan had made a 
fierce attack” (Duke 337). 

Part of Harlan’s delay must be at- 
tributed to the Confederates’ success- 
ful deception effort, As the Federals 
began slowly pushing the enemy skir- 
mishers back, they came upon a de- 
fensive line stretched across a 
meadow about 300 yards wide. A 
slight depression across the meadow, 
and roughly parallel to the river, 
formed a natural breastwork, and the 
flanks of the Confederate position 
were anchored by thick woods and 
rugged washouts. From here the Con- 
federates judiciously moved their few 
defenders so as to be barely visible to 
the Federals, popping up from various 
points along the line, thus creating the 
impression of greater numbers. 

The Union Parrot guns peppered the 
crossing with shrapnel and stalled the 
retreat across the Rolling Fork. Mean- 

f 

The Rolling Fork Skirmish Site 

From the high ground at lower left, Federal troops marching from 
Elizabethtown along the E-Town-Bardstown Road spotted elements of 
Morgan’s rear guard as they attempted to cross the Rolling Fork 

while, Major Bullock, at the head of Federal artillery with the newly ar- 
Cluke’s regiment, came riding hard rived howitzer, he realized that the 
from the northeast, and managed to six-pounder had no chance of re- 
rush his men and their six-pounder sponding in kind to the enemy’s fire, 
gun into the safety of the tenuous and he feared tlieaction might “warm 
Confederate line. Although Basil the affair up into a hot fight” (Duke 
Duke considered trying to answer the 338). As a cavalry leader, Duke had, 
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in effect, declined decisive engage- 
ment, an inherent task of the raid. 
Five fresh companies from Cluke’s 

regiment joined the line, raising the 
Confederate strength to almost 800. 
Quirk‘s Scouts had located another 
ford nearby, and by digging down the 
sides of the bank, the six-pounder gun 
was gotten across the river just before 
the Federal shelling completely ob- 
scured further passage. When Colonel 
Duke received word by courier from 
General Morgan to withdraw, he 
would have been glad to follow the 
order; however, the Union artillery 
was well-served and accurate, and the 
remnant of Morgan’s command was 
trapped. 

“...when the enemy moved upon UT 
again, his infantry deployed in a long 
line, strongly supported. with a skir- 
mish line in front, all coming on with 
bayonets glistening, the guns redou- 
bling their fire. and the cavalry col- 
umn on the right flank (of their line) 
apparently ready to pounce on us too, 
and then the river surging at our 
backs, my blood, I confess, ran cold” 
(Duke 338). 
Just when it appeared the Confeder- 

ates would be overrun, they raised the 
Rebel Yell in defiance all along the 
line. The eerie, shrill, howl floated 
through the meadow and echoed from 
the wooded hollow behind the Union 
advance as Duke’s men opened fire. 
Suddenly, and inexplicably to Colonel 
Duke and his men, the almost 3,000 
Federals checked their assault, and the 
Union troops began to withdraw. 
What had looked like an overwhelm- 
ing Federal attack certain to drive the 
enemy into the raging river, had sim- 
ply melted away. 

Colonel John Harlan, still uncertain 
of the enemy’s strength, and perhaps 
unnerved by Cluke’s daring reinforce- 
ment, hesitated to press his attack. 
Halting his infantry, he continued the 
artillery barrage over what was now 
two crossing sites and waited for the 
situation to develop. The situation de- 
veloped, all right, for Duke took ad- 
vantage of the lull to seize the intia- 
tive from Harlan. Quirk’s Scouts had 

discovered yet a third ford, offering a 
route of escape uncovered by the 
Union guns. So ordering Captain Pen- 
dleton, with three companies, to at- 
tack the Federal artillery position on a 
hill at the right of the Federal line, 
Duke also sent a force in a feigned at- 
tack against the center of the enemy 
force. His actions not only occupied 
the entire Federal line, but by making 
the artillery defend themselves, effec- 
tively distracted their guns while the 
remaining Confederate troops could 
mount up and dash across the river. 
Harlan, in his report, gave this view 
of the action. 

“...after a while ... they then made 
some demonstrations to occupy an 
eminence upon my right. To meet this 
the Tenth Indiana (Colonel Carroll) 
was ordered to occupy that eminence, 
from which four companies were or- 
dered to clear the woods on the right 
of my line. ... a section of the battery 
was ordered to occupy the eminence, 
and the Tenth Kentucky, Lieutenant 
Colonel Hays, ordered to support it ... 
The firing now became general all 
along the right of our line of skinnish- 
ers; but the rebels, after an obstinate 
resistance, broke and fled precipi- 
tately in every direction. Some struck 
out into the woods; some went up the 
river as far as New Haven; some 
swam the river with their horses” 
(OR. XXXII, 139). 

What doesn’t seem quite right about 
this account is that, if the Confeder- 
ates were as disheveled as Harlan de- 
scribed, why were not some of them 
captured? Harlan had Shank‘s cavalry 
regiment in good position to round up 
any stragglers. Not only were none 
captured, but Duke’s rear guard 
slipped from Harlan’s grasp with only 
three men wounded: Captain Pendle- 
ton, Colonel Duke (hit by shrapnel 
while preparing to cross the river), 
and one private. The Federals lost 
three killed and one wounded, but 
they lost something probably more 
important: a solid chance to disrupt 
Morgan’s raid by tying up his com- 
mand in a decisive fight. Had Harlan 

been able to force Morgan to return 
and extract the rear of his command 
from a decisive engagement, he would 
have bought valuable time for other 
Federal commanders to put together a 
force large enough to challenge Mor- 
gan later in the course of the raid. 

Morgan had escaped and Harlan 
knew it, so he camped that night near 
the battlefield, taking some satisfac- 
tion in knowing that his attack had di- 
verted Cluke’s regiment from its mis- 
sion of destroying the Rolling Fork 
Bridge at Lebanon Junction. The fol- 
lowing day, Harlan would proceed 
north with his command to defend 
Shepherdsville, the suspected next tar- 
get for Morgan’s men. 

On the evening of the 29th. 
Morgan’s entire command reached 
Bardstown, including Chenault, who 
had destroyed the Federal stockade at 
Boston. On the 30th, Morgan moved 
to Springfield, where he was joined 
by the force sent by way of New 
Haven. That attack had failed to over- 
come the Federal garrison. In Spring- 
field, Morgan learned that a trap was 
being prepared near Lebanon, as ap- 
proximately 2,000 men from Danville, 
Burkesville, Campbellsville, and Co- 
lumbia, under command of Colonel 
William A. Hoskins, were gathering 
to stop him. Since neither force was 
certain of the size of the other, both 
opted for caution. Although there 
were more than 8,000 Federal troops 
in striking distance of Morgan, they 
were not consolidated, and Morgan 
wasn’t about to give them time to or- 
chestrate a concerted action. A p  
proaching Lebanon, he scouted for 
and found a little used road west of 
the town; and after building large, ex- 
tended campfires to deceive the 
enemy into believing they intended to 
remain for a daylight attack, the Con- 
federate column swung around Leba- 
non at approximately 11:OO p.m. Driv- 
ing straight through to St. Mary’s was 
difficult, as the raiders faced a stormy, 
night march along a rough road. It 
was 1:OO p.m. the following day, De- 
cember 31st, before they crested an- 
other increment of Muldraugh’s Hill, 
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and well into the afternoon by the 
time they reached Campbellsville. 
Throughout the return march, Colonel 
Hoskins was nipping at Morgan’s 
heels, occasionally getting close 
enough to shell small detachments of 
the rear guard, but never closing on 
the main body. In less than a year, 
Hoskins would again pursue the elu- 
sive Morgan, only with different re- 
sults. Morgan had reached the safety 
of Smithville, Tennessee, by the eve- 
ning of January 5, 1863, where he 
filed this assessment of his raid: 

The results ofthe expedition may be 
summed up as follows: The destruc- 
tion of the Louisville and Nashville 
Railroad from Munfordville to 
Shepherdsville, within I 8  m’les of 
Louisville. rendering it impassable for 
at least two months; the capture of 
1.877 prisoners, including 62 commis- 
sioned officers; the destruction of over 
$2,000,000 of United States property, 
and a large loss to the enemy in killed 
and wounded. The loss of my entire 
command was as follows: Killed, 2; 
wounded. 24; missing, 64 (OR. XXXII 
1.58). 

Leaving his base of supply, striking 
deep into the enemy’s rear, and dis- 
rupting his hes of communication 
and supply, General John Hunt Mor- 
gan executed a classic raid. The force 
dispatched to meet him was inade- 
quate from the beginning; and ham- 
pered by inaccurate intelligence, it 
was frequently overcautious, leading 
to lost opportunities. It took a civilian, 
Governor Morton of Indiana, to rec- 
ognize what it would take to stop an- 
other such incursion. 

..Morgan’s force is simply mounted 
infantry. Very few of his men have sa- 
bers. and they fight on foot. Their 
horses are used only for rapid march- 
ing. They m u ~ r  be met by the same 
kind of force. I recommend that a 
number of regiments of infantry be 
mounted as soon as it can be done ... 
Unless this is done speedily this rov- 
ing, predatory warfare will instantly 
destroy our communications and wear 
out our armies (OR. LXII 9.56). 

34 

Ihe Federal army would for several 
months suffer from Morgan’s blow; 
yet in spite of the damage he had 
wrought, and the warnings of men 
like Governor Morton, the Federals 
still did not prepare a suitable plan 
from protecting themselves; and Mor- 
gan would dash through Kentucky the 
following summer for his most fa- 
mous raid of all. 
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Author’s Note: 

May of the battle sites described in this story 
arc within a 3O-mimtc drive of Fort Knox and 
comprise an important part of the history of 
Hardin County. Radcliff. and the Elizabahtown 
a m  The next time yo0 come to the Annor 
Center for ANCOC, AOAC, or sane other 
training, yo0 might mvest a few hours with to- 
pographical map in hand doing a staff ride to 
gain a bener appreciation of the still a m n t  
tactical considerations of Morgan’s Christmas 
Raid. Topographical map sheets awering the 
general area include 3859 IJI,III,lV; 3860 11. 
III; 3960 ID; and 3959 III and IV. 

Major James D. Brewer, 
ediior-inchief of ARMOR, 
has published widely on 
Civil War subjects and re- 
cently helped organize a 
reenactment of the Battle 
at Britten’s Lane in West- 
em Tennessee. He has 
studied the Rolling Fork 
skirmish for the past eight 
years. 

Postscripts ... 
Like the fire-twisted rails left be- 

hind by Morgan’s raiders, the lives 
of the three prominent Kentuckians 
that crossed near the Rolling Fork 
that winter morning in 1862 took 
many an odd turn for the remain- 
der of the war and in the days 
Mer Appomattox. 

John Hunt Morgan w a ~  

born in Alabama, but was a planter 
and businessman in Lexington, Ky. 
when the war broke out, After the 
1862 raid, he took the fight to the 
North in July, 1863, crossing the 
Ohio River into Indiana and Ohio, 
panicking Cincinnati, and drawing 
Union cavalry and militia in a run- 
ning chase. On July 26, he was 
captured while preparing to re 
cross the Ohio. He was confined in 
the then-new Ohio State Peniten- 
tiary at Columbus with many of 
his men. They tunneled out in a 
daring escape four months later. 
Morgan returned south to com- 
mand in East Tennessee and Vir- 
ginia, and was killed near Green- 
ville, Tenn. on September 4,1864. 

Basil W. Duke, his key 
lieutenant and brother-in-law, w& 
also captured in Ohio, did not es- 
cape, but was exchanged in August 
1864. He rejoined Morgan and 
took over his command after 
Morgan’s death, rising to the rank 
of brigadier general. Returning to 
law after the war, he served in the 
Kentucky legislature and - ironi- 
cally - in the legal department of 
the Louisville & Nashville Rail- 
road. 

John W. Harlan, a WS- 
ville lawyer before the war, re- 
turned to the practice of law and 
rose to the highest court in the 
land as an Associate Justice of the 
U.S. Supreme Court. His indepen- 
dence earned him the nickname, 
“The Great Dissenter”. 
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have to spend more time in the schoal house tead7ing rapid Orders drills. Leadem know how to prepwe an 
order comp/ete with annexes and overlays, but are not proficient on producing clear, concise oroksrs under the 
pressure of time and stress found in combat. Rapid orders drills are the nom in combat. We need to make this 
part of our curriculum because there is a set of mental processes you have to train on in order to get proficient. ” 

(COL Lon E Maggart, Cdr, 1 st Bde, 1st ID. DESERT STORM, extracted from TRADOC Pamphlet 525-1 00-1, Laade&@ and 
Command on the BatNefieM). 

FRAGO Cards 
by Major Johnny Rogers, 

British Army 

Introduction. The need to prepare 
and issue rapid orders, as stated by 
COL Maggart above, has been echoed 
in trends identified at the NTC. Bul- 
lets such as ‘FRAGOs are critical to 
all battles,” or ‘ ‘ ~ G O s  given to one 
Bn/rr; or CoRm at a time result in 
piecemeal commitment,” or “a hasty 
attack must be a coordinated attack’’ 
have often occured in NTC AARs. 
The tendency to commit Co/Tms 
piecemeal without coordinating direct 
and inairect fire support in a timely 
manner in response to a deviation 
from the planned course of action has 
been all too frequent. 

Aim. The aim of this article is to 
recommend a “fix” to assist com- 

Major Johnny Rogers has 
been the Briiish Army Ex- 
change Officer at Fort Knox 
since May 1991, where he is 
a team chief on the Armor 
Officer Advanced Course. He 
was commissioned in the 
11th Hussars (PAO) in 1968, 
graduated from Exeter Uni- 
versity in 1972, and attended 
the British Army Staff College 
in 1982. During his service, 
he has soldiered on three dif- 
ferent main battle tanks 
(Centurion, Chieftain, and 
Challenger), and has had as- 
signments to Northern Ire- 
land, Germany, Hong Kong, 
and Cyprus. He returns to 
England in Jude 1993. 

manders in the issuing of FRAGOs in 
the field The “fix” is called the 
FRAGO Card and it serves two pur- 
poses. First, it provides an operation- 
specific checklist to assist the com- 
mander to plan the operation and, sec- 
ond, it facilitates the delivery and the 
reception of the FRAGO to all vehicle 
commanders on the net. The FRAGO 
Card is designed for use at Bn/IIF and 
CoRm level, and to derive maximum 
benefit from FRAGO Cards, every ve- 
hicle equipped with a radio should be 
issued a set. An example of how to 
use a FRAGO Card can be seen at the 
end of this article. 

Concept. The concept originated 
with the British Army’s Secure Orders 
Cards used throughout 1st British 
Corps’ combat and combat support 
units. Each FRAGO Card provides a 
number of “fill in the block options, 
which the commander completes (on 
an as required basis) as he gets the 
necessary information needed to exe- 
cute the operation. The FRAGO Cards 
have been adapted to conform to U.S. 
Army Techniques and Procedures and 
are based on the same sequence as the 
five-paragraph field order. They can 
be used on secure or nowsecure nets. 

Operations. So far, FRAGO Cards 
have been developed for the following 
operations: 

(1) Movement to Contact 
(2) Hasty Attack 
(3) WithdrawaVBreak Contact 
(4) Obstacle Crossing 
(5 )  Movement (Out of Contact) 
(6) Blocking Position/Hasty 

(7) Rear Area Operations 
(8) Attack Helo Quick Attack 

DefenseKounter Attack by Fire 

Using the same conc pt and frame- 
work, further cards c o c  d be made for 
other types of operation. The example 
at the end of this article depicts a se- 
ries of radio messages leading up to 
and including a FRAGO for a hasty 
attack 

Advantages Inte@on oftfie FRAGO 
Card concept into US Army proce- 
dures offers the following advantages: 

.Cross Attachments at B m  and 
Comm level. The allocation to, and 
the use of, doctrinally approved 
FRAGO Cards by all battalions would 
improve the ability of cross-attached 
and combat support units to integrate 
successfully with their new TF. To 
achieve this would require the content 
of the FRAGO Cards to be standard- 
ized throughout the force. Similar ad- 
vantages result from using the same 
standardized FRAGO Cards at CoRm 
level, particularly when teams are 
formed consisting of non-habitually 
associated units. 

.Formation Level. Units cross at- 
tached outside their division would 
fmd it easier to conform to their new 
formation if FRAGO Cards were in 
use by all divisions. Integrating 
round-out units, particularly NG units, 
would become considerably easier if 
they, and their parent formations, 
were trained to use the same set of 
mGO cards. 

oAllies/Coalition Level. A similar 
system is already in use by the Brit- 
ish, Australian, and Canadian Armies 
at B M F  and CoRm level. The devel- 
opment of a system understood and 
practiced by allies and coalition part- 
ners would be of considerable benefit. 

.With the introduction of IVIS, 
FRAGO Card formats could be inte- 
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grated in the software, filled in as re- 
quired, and sent by burst transmission, 
thereby offering an improved orders 
transmission facility. 

Video. For the integration of the 
FRAGO Card concept to be success- 
ful, their application should be taught 
at TRAMX: schools. In the mean- 
while, should TO&E units require a 
taste of how this concept works, a 
video has been made illustrating how 
to use FRAGO cards, copies of which 
will be available to units at the Armor 
Conference in May 1993. 

Summary. Experiences in Operation 
DESERT STORM and in training at 
the NTC have shown that improve- 
ment is needed in the preparation, 
issue, and execution of rapid orders. 
The proposed concept of standardized 
operation-specific W G O  Cards of- 
fers the commander a checklist to as- 
sist in planning and synchronizing the 
use of the Battlefield Operational Sys- 
tems under his command. In addition, 
all crews on the command net would 
be able to receive and record the 
FRAGO in format form. The main ad- 
vantages of this concept are, fmt, that 
it provides the commander with a 
'tool' for the planning and issuing of 
FRAGOs; second, standardized 
FRAGO Cards would improve the 
ability of cross-attached units to inte- 
grate into their new units/formations; 
and, finally, the integration of opera- 
tion-specific FRAGO Card formats 
into the M S  software would comple- 
ment the considerable C2 enhance- 
ments M S  has to offer. 

~~ ~ 

SCenatlO. TF 1-10 AR is moving 
to contact to exploit quickly an enemy 
withdrawal. The mission is to destroy 
all enemy en route. Pockets of enemy 
are anticipated - locations uncon- 
firmed. You are the commander of 
Team B. At 0650 hrs, the lead pla- 
toons of the TF come under fire. The 
sequence at right illustrates the use of 
the FRAGO Card to achieve a coordi- 
nated hasty attack. A map and over- 
lay of the situation appears on the fol- 
lowing page, along with a typical 
FRAGO card filled out to illustrate its 
use in this situation. 
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Figure 1. Sequence of Events: Using the FRAGO Card 
to Organize a Hasty Attack 

1. 

2. 

3. 

4. 

5. 

Tim 

0650- 
0700 

- 

0700 

0705 

0710- 
071 5 

0720 

Denotes 'break' 

Lead plts report 3x 
l72s, 3 x BMPs and 
dug in inf at 678980 
and 685970 

TF Cdr orders Tm B to 
destroy enemy, and rest 
of TF bypass and 
continue mission with 
Tm A leading 

'Guidons, this is V20 
Warning Order. FRAGO 
Card #2 
Line 6: 2xl72s. lxBMP 
and dug in mP 
at 678980' 
Line 8: lxl72,2xBMPs 
and dug in inP 
at 685970' 
Mission - Line 37 
Line 40: Ph 1: 685970' 
Phase 2: 678980' 
Line 65: 0720' 
H31 and M31 to ID 
possible Line 58s 8 
76s for Ph 1 8 2. over' 

The lead pits report 
good SBF positions (58) 
at 668970 (Ph 1) and 
680975 (Ph 2); and good 
asslt positions (77) at 
693962 (Ph 1) and 668970 
(Ph 2). 

'Guidons, this is V20, 
FRAGO Card 62. No change 
to Warning ader.' 
Additional lines follow: 
Line 41: Ph 1 Right Flank 

Ph 2 Frontal' 
Line 51: Ph 1 M31 and S31 

Ph 2 H31 and 131' 
Line 56: Ph 1 H31 

Ph 2 M31' 
Line 58: Ph 1668970 

Ph 2 680975' 
Line 59: Ph 1 I31 at SBF 

position 
Ph 2 S31 on Ph 
1 obj' 

Line 66: Ph 1 0730 
Ph 2 0745' 

Line 67: Ph 1 H to H+3 
Ph 2 H-12 to H+3* 

Ph 2 H-12 to H+3' 
Line 69: Ph 1 H-8 to H+3 

Line 77: Ph 1 693962 
Ph 2 668970' 

Line 89: For both phases 
Acknowledge, Over. 

concurwt ActMtyl 
Explanation 

Tm Cdrs pass mfo to TOC 

Cdr Tm B completes lines 
5 8 6 of FRAGO Card w 2, 
decides to go right flankng, 
IDS serials on Card # 2 he 
wants to use, and at 0705 
issues a warning order. 

This Warning Order focuses 
Tm B on enemy strength 8 
locations, the mission, a 
2-phase operation with a LD 
time of not before 0720, and 
tasks 2 plts to find good 
support by fire and assault 
positions for both phases. 

H31 = 1st Tank Plt 
M31 = 2d Tank Plt 
I31 = 3d Mech Plt 
S31 = 4th M s h  Plt 

B Tm Cdr confirms these 
positions, and completes 
the rest of the selected 
lines of the FRAGO Card. 

B Tm Cdr goes with Asdt 
element. B Tm XO goes with 
SBF element (TF SOP). 

This FRAGO illustrates 
a synchronized 2-phased 
hasty attack with Asslt, 
SBF, and Reserve elements 
supported by smoke and FA 
for each phase. 
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FY92 Abrams Vehicle Fires: 
An Improvement 
by Gregory M. Skaff 

The subject of combat vehicle fires 
has always been an extremely Critical 
area to the Army and especially to the 
Armor force. This concern is in the 
most part focused at protecting opera- 
tors and maintainers from serious in- 
juries or death. The effects associated 
with vehicle fires can also be ex- 
tremely costly in t m s  of equipment 
damage, combat effectiveness, and 
overall soldier confidence in his 
equipment. 

The Armor Center receives the fire 
and accident reports on all Armor pro- 
ponent systems and analyzes the in- 
formation to identify potential trends 
and possible safety issues. In recent 
years, many agencies have exerted nu- 
merous efforts to reduce the number 

FY91 average cost per fire. Hard 
work, risk assessments, and sound 
leadership provided the payoff. This 
information highlights an extremely 
important fact which needs to be 
stressed: continual safety awareness 
and sound safety practices save 
human lives and other valuable re- 
sources, which in hm reduce costs. 

The major cause of Abrams vehicle 
fires continues to be human e m .  
Fifty-four percent of the fires reported 
during FY92 were directly related to 
crew and maintenance shortfalls, 
which is an 11 percent decrease from 
the previous FY. Even though this 
was an improvement, we can strive 
for greater reductions. The following 
report summary is from an actual 

Abrams fire caused by human error. It 
could have resulted in a very serious 
situation to the soldiers and unit in- 
volved: 
An MllP  tank was on the firing line 

being prepared for gunnery. The per- 
sonnel heater was in operation, pro- 
viding heat to the crew dm’ng a cold 
January day. The turret was posi- 
tioned such that the hot air from the 
personnel heater was ducted directly 
onto four propane cans which were 
stowed in the loader’s station. The 
propane cans were being used to fuel 
a portable gas stove. The propane 
cans exploded, causing afire within 
the turret. Three crewmen w e r e d  
smoke inhalation injuries with one re- 
ceiving gash burns to his face and 

of vehicle fires on Abrams 
series main battle tanks. 
The Abrams has received 
this emphasis because fire 
analyses have revealed defi- 
nite trends and fire preven- 
tion measures. This article 
highlights some of the vital 
information obtained. 

There were 31 Abrams v e  
hicle fires reported during 
fscal year 1992 (FY92), 
the least number of fires in 
recent years (Figure 1). 
These vehicle fire reports 
have been analyzed very 
carefully and compared to 
earlier fire reports in terms 
of fire cause and location, 
vehicle type and age, means 
of extinguishment, etc. 
Many interesting facts were 
identified and improve- 
ments noted. First, the aver- 
age cost of an Abrams fire 
during FY92 was $38,709, 
comDared to the $155.000 
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second- and third-degree 
burns to his hancis. This in- 
cident shows that the sur- 
vivability features of the 
Abrams tank do work. The 
fire suppression system 
functioned properly, sup- 
pressing the explosion, and 
the ammunition compart- 
ment doors prevented up- 
loaded ammunition from 
burning. However, because 
basic operational guidelines 
were not followed, a poten- 
tially catastrophic situation 
occurred. This was not an 
isolated incident, because 
just a month and halfear- 
lier a spray paint can ex- 
ploded behind the driver’s 
station in another MlIP 
tank. 

Abrams Vehicle Fires by Vehicle Age 
Fires Occurring FY90 thru FY 92 

VEHICLE AGE 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 

UNK OR TEST VEH 

NUMBER OF FIRES 
4 

90 of the last 114 
Abrams vehicle 
fires have occurred 
on vehicles which 

years old. 
19 are 5 or more 

10 :”> 9 5 

4 
5 
2 3 3 =  M1A1 
0 13 = Info not known 

13 or test vehicle 

68 = M1 or MlIP 

114 Fires 
Flgure 2 

Another trend which continues to 
surface is the relationship of vehicle 
age to the number of vehicle fires 
(Figure 2). Most of the Abrams vehi- 
cle fires occur on Mls that are five 
years old or older. During the period 
FY90 through FY92, nearly 80 per- 
cent of the fires occurred on these 
older tanks. Special care and inspec- 
tion must be given to those vehicles 
that have been in the field for awhile. 
This is true not only far tanks, but for 
any complex system. Older tanks will 
tend to have worn cabling, loose hard- 
ware, dirty senm,  and other flaws. 
These signs of wear and tear are also 
signs of potential fire locations. Fur- 
thermore, these older vehicles may 
not have all the fire protection modifi- 
cations that are on newer vehicles 
coming off of the tank line. Soldiers 
must ensure that required equipment 
modifications have been made to their 
equipment. The bottom line is that ad- 
ditional care and thorough inspection 
are required with older vehicles. 

All the areas discussed above - 
overall damage cost, number of fires, 
and fires attributed to human error - 
showed improvements when com- 

pared to prior fiscal years. The most 
stupendous improvement, however, is 
that this is the first fscal year since 
the first unit was equipped with the 
Abrams that there have been fewer 
fires during the last half of the FY 
compared to the first half. The signifi- 
cance of this is that the majority of 
Abrams fires typically occur during 
the fourth quarter of the fiscal year, 
when Active and Reserve Component 
summer training is at its peak. During 
FY92.18 of the 31 fires occurred dur- 
ing the first half of the fiscal year, 
leaving a total of 12 fires during the 
last half of the fiscal year. One must 
look all the way back to FY84 to fmd 
a fiscal year which had fewer than 12 
fires during the last two quarters. 

‘Ihe FY92 Abrams fire data indicates 
that hard work and increased fire 
awareness reduce the number and se- 
verity of Abrams fires. Intense efforts 
were aimed at Abrams fire protection 
by numerous agencies: however, the 
soldiers in the field, who actually 
make the final turns of the wrench 
and the decision to move out or stay, 
are the ones deserving the “Job well 
done.” In all aspects of the Abrams 

fire analyses, FY92 is the best on xe- 
cord. Remember though, the work is 
not complete! Fuel and electrical 
problems continue to cause the major- 
ity of fires, and there are still some 
maintenance and crew tasks not being 
performed to standatd. The Abrams 
fire analyses have clearly concluded 
one common trend procedures not 
followed or fully completed result in 
fires. 

Mr. Gregory M. Skaff has 
been the Armor System 
Safety Engineer for the 
Armor Center’s Directorate 
of Combat Developments 
and Armor Branch Safety 
Office since 1987. He has 
a Bachelor of Science De- 
gree in civil engineering 
from West Virginia Univer- 
sity and an MS in environ- 
mental health and safety 
management from Indiana 
University. 
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Combat Service Support 
for the Task Force 
Scout Platoon 
by Captain Mkhaei L. Maus 

Providing logistics support for the 
Task Force Scout Platoon is currently 
a critical problem. FM 17-98, Scout 
Platoon, even states, “The scout pla- 
toon presents a complex logistical 
problem for the battalion staff.” How 
are we going to keep eyes and ears 
forward in sufficient quantities to sup- 
port the commander’s requirements? 
Answers to these questions will be the 
focus of this article, and I will show 
one method which worked success- 
fully for my task force during a rota- 
tion to the National Training Center 
and during Operation DESERT 
STORM. 
Current doctrine gives the task force 

three options for resupplying the scout 
platoon. The fmt is to have the scouts 
use the nearest company team’s CSS 
assets. There are several problems 
with this method. The company team 
commander must realize the import- 
ance of supporting the scouts and 
must give them priority when they 
come for resupply. Also, the task 
force staff must plan this support in 
advance so that the supporting 
company’s first sergeant and the scout 
platoon understand the resupply plan 
and are rehearsed to execute it. Inher- 
ently, the scout platoon may not al- 
ways be able to resupply at the desig- 
nated task force LOGPAC time due to 
their mission. They may require a spe- 
cial LOGPAC time, and the support- 
ing company’s fmt sergeant will be 
stretched even more than he already 
is. This method can work for Class I, 
III, and V, but maintenance and medi- 
cal support are very difficult. If a tank 
company is supporting the scouts, 
they may not have enough mechanics 
to support the scouts, forcing the 

scouts to go longer without their 
equipment. Medical support is also 
extremely difficult because, in most 
cases, the first sergeant is going to 
evacuate his casualties first, leaving 
the scouts to evacuate their own. Both 
scenarios take scouts away from their 
reconnaissance mission. 

A second method is to make the 
scout platoon responsible for their 
own LOGPAC. This method forces 
the platoon sergeant not only to coor- 
dinate for resupply, but also to take 
himself away from the reconnaissance 
mission to pick-up, distribute, and re- 
tum the LOGPAC. This stretches the 
scouts to the limit and takes the most 
experienced scout out of the recon- 
naissance mission for extended peri- 
ods of time. In the M3 scout platoon, 
this method has just taken 17 percent 
(10 percent in the HMMWV scout 
platoon) of the task force com- 
mander’s organic “eyes and ears” out 
of the forward battle area This is the 
easiest method of resupply for the 
task force, but is very hard on the 
scout platoon. 

The third method is to provide a 
dedicated maintenance team and lo- 
gistics package to the scout platoon. 
This team responds to the needs of the 
scouts and is dedicated to keeping the 
platoon combat effective. FM 17-98 
suggests the headquarters company 
fmt sergeant or the support platoon 
leader bring this team forward. How- 
ever, we know that these key leaders 
are very busy and have many other re- 
sponsibilities to tend to. Therefore, 
many questions arise to the make-up 
of the scout CSS team. Such as, how 
do we outfit this “team? Who is in 
charge of the team? What equipment 

do they use, and who is involved in 
the team? These assets must be taken 
out of the task force’s own organic as- 
sets because none are addressed in the 
current MT€)E. Here’s how our task 
force used this technique and the 
equipment we used. 

Organization And Equipment. The 
logistics team worked out of an 
M113A2. (We used the ALO’s vehi- 
cle.) The task force commander, LTC 
Marlin, placed a sergeant first class 
from the S3 section in the track and 
gave him the title of scout field fmt 
sergeant. He also had three soldiers 
working with him. They were a scout 
driver, a medic, and a Bradley me- 
chanic. These assets would allow for 
resupply, maintenance, and medical 
evacuation of the platoon. 

Operations. The field fust sergeant 
had two radios in the M113A2 and 
operated on the scout platoon net and 
the admidlog net. This allowed the 
scout platoon sergeant to stay on the 
task force command net with the pla- 
toon leader and ensured immediate, 
accurate reporting of the current situa- 
tions to the task force commander. 

The field first sergeant normally 
stayed one terrain feature behind the 
platoon and centered in sector. If ad- 
ditional security was required, he 
would stay with the center section and 
could easily respond to any situation 
arising. By having the mechanic and 
medic on board, the field first ser- 
geant could respond to any mechani- 
cal or medical problem while the pla- 
toon could continue to focus its ef- 
forts forward in the recon battle. The 
mechanic could provide quick mainte- 
nance support and usually got the ve- 
hicle back into the fight within 30 
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minutes. If additional maintenance 
was required, the field fmt sergeant 
would report the problem to the 
UMCP and task force assets would re- 
spond to the situation. By having the 
medic aboard, casualties could be sta- 
bilized very quickly and evacuated to 
the battalion aid station (normally 
within 30 minutes) 
LOGPAC. The field fmt sergeant 

would go to the logistics release point 
(LRP) and pickup the scout 
LOGPAC. A TPU was the usual fuel 
truck for the platoon, which normally 
provided plenty of Class III. A 
HEMMT would be used if the platoon 
required the additional fuel. The field 
first sergeant would bring the 
LOGPAC forward and would radio 
the platoon sergeant to alert him that 
it was coming forward The platoon 
sergeant would determine the platoon 
LOGPAC site, and the field first ser- 
geant would set up the site. The ser- 

vice station method was normally 
used for all operations. The mechanic 
would review the DA Form 2404s and 
the medic would tend to any medical 
needs while the field fmt sergeant 
and the driver issued Class I and ex- 
changed water cans with the crew. 
The platoon sergeant would normally 
setup with the field fmt sergeant at 
the LOGPAC site to provide security 
and allow him to check on the sol- 
diers of the platoon. 

When returning the LOGPAC, the 
field first sergeant would stop by the 
UMCP to drop off the 2404s and 
check on any down equipment from 
the platoon. This provided the platoon 
leader very accurate reporting of his 
equipment and allowed him to know 
when he could expect the equipment 
to r e m  forward. 

This concept p e d  itself during 
many field training exercises at Ft. 
Riley and during my rotation at the 

Captain Michael L. Maus 
was commissioned in 1987 
from the U.S. Military Acad- 
emy. A graduate of the 
AOBC, Airborne, SPLC, 
JOMC, and AOAC courses, 
he served as a tank platoon 
leader and scout platoon 
leader in 4-37 Armor, aide- 
de-camp to the ADC (Ma- 
neuver), and squadron main- 
tenance officer in 1-4 Cav- 
alry, 1st Infantry Division. 
He is currently working for 
Lifework, a personnel con- 
sulting firm. 

National Training Center. The most 
important thing to remember is that 
resupplying the scout platoon is very 
important and must be rehearsed and 
practiced, regardless of which method 
is used. 

Has Gun ... Will Travel 
The M109A6 Paladin 155-mm SP Howitzer is due to join the force in June 1993 

v .  - .  1 

It looks a lot like the last version of 
the M109-series self-propelled howit- 
zer, but the new A6 version, dubbed 
the Paladin, is a lot smarter. 

What makes it unique is its speed 
in responding to calls for fm, a re 
sponsiveness measured in seconds, 
rather than minutes. The new gun 
system can consistently receive, pro- 
cess, and fire at targets within 30 
seconds, if halted, and within 60 sec- 
onds when on the march. 

What makes this possible is a new 
fue control system incorporating a 
position navigation system that con- An improved cannon and gun mount Paladin can fire assisted projectiles 
stantly updates the system’s ballistic extends the range approximately 6 ki- to a range of 30 kilometers. 
computer. This cuts the processing lometers. The system can fire the full A Paladin platoon is currently at 
time necessary before the round can range of 155-mm projectiles, includ- the NTC with a rotation of the 1st 
be on the way, and ensures that the ing illumination, dual purpose im- Cavalry Division to demonstrate its 
Paladin can reposition itself more proved conventional munitions, increased capabilities to “shoot and 
quickly, too, improving survivability. scatterable mines, and high explosive scoot.” 

-- 
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Driver’s Seat (continuedfmmpage 7) 

lows for completion of courses, but 
restricts student enrollment. 
To this point, I have addressed the 

commander’s responsibilities and the 
methods to fulfill his responsibility. 
mere are two additional areas that 
must be considered: The soldiers and 
the Education Center. 

Soldiers must understand their re- 
sponsibility to further their education. 
A number of somes provide the sol- 
dier with information to assist in es- 
tablishing educational goals. For ex- 
ample, the CMF 19 career map rec- 
ommends that an Associate of Arts or 
Science degree in Interdisciplinary 
Studies, Applied Management, Gen- 
eral Studies, or Automotive Mainte- 
nance be completed by 15 years of 
service. 

The importance of an education can- 
not be understated. The amount of 

college attended may be a deciding 
factor on promotion boards when all 
other things are equal. 

Finally, the Education Center and its 
staff play a major role in this educa- 
tion effort. They must work toward 
providing nontraditional ways of pre- 
senting instruction. For example, 
video teletraining and computer-based 
or correspondence instruction make 
the instruction available to the student 
on an as-needed basis. Beyond that, 
Education Center administrators 
should consider certifying soldiers 
within units to instruct their peers or 
subordinates. 

Minimizing costs is another way Ed- 
ucation Centers can provide assistance 
to the soldier. Education centers could 
contact colleges to provide instruction 
for longer periods, resulting in books 

remaining the same and allowing 
book banks to be created. 

Regardless of the approach taken, 
the challenge is to create a program 
providing quality higher education for 
soldiers. The education of soldiers 
benefits not only the individual but 
the Army as well. Leaders who use 
“mission” as an excuse for not ensur- 
ing their soldiers have the opportuni- 
ties to educate themselves are failing 
at their responsibilities. 

~ 
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1993 Armor Conference Agenda 
4-6 May 1993 

“Mounted Warfare Now and Into the Next Century” 

Time 
0900-2200 
0800-1700 
1 300-1 400 
1500-1600 
16451 730 
1800-1 930 

- 

1 930-2 130 

07300830 
0900-091 5 
09151010 
1030-1 200 
1200-1 230 
1200-1400 
1400-1630 
1800-2200 

1800 
1900 
0800-1700 

0630-0800 
0800-1 200 
12151315 
1330-1 550 
1600-1 61 5 
0800-1 500 

Turday, 4 Yay 1999 

AaMty 
Registrerion 
Displays 
Honorary Colonels of the Regiment 
Presentation 
Retreat Ceremony 
CG’s Garden Party 
Buffet and Regimental Assemblies 

Wadneedmy, 5 Yay 1993 

Sand-TO Breaklast 
WelcomeQwning 
Keynote Address 
Presentations 
Armor Association Awards 
Lunch/Displays 
Presentations 
Armor Associalion Banquet 
and General Membership Meeting 
Cocktails 
Banquet and Speech 
Displays 

Thursday, 6 Yay 1993 

Armor Assn. Executive Council Meeting 
Presentations 
Chief of Armor Luncheon 
Presentations 
Farewell Remarks 
Displays 

Location 
Offmr’s Club 
Skidgel Hall 
HQ Conference Room 
Gaffey Auditorium 
Brooks Field 
Q t E 1  
Bridc Mess 

BridcMess 
Gaffey Auditorium 
Gaffey Auditorium 
Gaffey Auditorium 
Gaffey Auditorium 

Gaffey Auditorium 

Patton Museum 
Armor Inn 
Skidgel Hall 

BridcMess 
Gaffey Auditorium 
Brick Mess 
Gaffey A u d i i u m  
Gaffey Auditorium 
Skidgel Hall 

*POC for general officers billet- 
ing: Protocol O f f i i .  DSN 464- 
27446951, mmerc ia l  (502)624- 
27446951. 

*Limited on-post billeting may 
be available for other personnel. 
Contact DEH. Mrs. Easter, DSN 
464-31 3813943, commercial 

*POC for equipment displays: 
DCD, CPT Byington. DSN 464- 
441 2. commercial (502)624-4412. 

.Overall POC for Armor Confer- 
ence: CPT Topp, DSN 464-1065, 
commercial (502)624-1065. 

*Conference uniform is battle 
dress uniform; banquet is coat 
and tie; garden party is BDU. ca- 
sual, or Class B with short sleeve 
shirt and open collar. 

*Tickets for social fuctions will 
be sold dwing registration. Ticket 
sales will stop promptty at lo00 
hrs, 5 May (estimated cost of so- 
cial events - $60.00). 

*Security clearance notifications 
for this conference are not neces- 
sary because this conference is 
unclassified. 

*Visit requests for foreign na- 
tionals must be submitted through 
their embassies in time to allow 
for normal processing. 

(502)624-3138B943. 
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Rehearsals for War: 
A Prescription for Success 
Large scale sand table exercises. 
like the one at right, helped 
prepare troops for the assault 
that opened DESERT STORM'S 
ground warfare phase. 

by Major Wesley E. Barbour 

The success of Operation DESERT 
STORM in 1991 can be linked to 
many lessons leamed in the past; one 
lesson was the value of the rehearsal. 
On a similar desert almost a half cen- 
tury earlier, General Bernard Law 
Montgomery brought his principles to 
a battered British Eighth Army. One 
principle was the absolute value of the 
battle rehearsal at every echelon from 
corps down to the crew and squad 
level. His devotion to rehearsing 
every action in battle brought victory 
after victory in the desert. This article 
will describe how the 1st Brigade of 
the 1st Infantry Division (America's 
Team) rehearsed the missions that 
were executed during Opention DES- 
ERT STORM, during both predeploy- 
ment and deployment. 

August 1990 was the beginning of 
the story of Operation DESERT 
STORM for the units that were to 
eventually deploy to Southwest Asia 
An educated assessment led the staff 
and commanders of the 1st Brigade to 
conclude that the division would de- 
ploy in the coming months. At that 
time, the planning focus of the bri- 
gade was on the National Training 
Center (NTC) rotation exercise slated 
for May 1991. The brigade consisted 
of two m o r  battalions, the 1st and 
2d Battalions, 34th Armored Regi- 
ment; 5th (later redesignated 1st) Bat- 
talion, 16th Infantry Regiment; 1st 
Battalion, 5th Field Artillery; the 
lOlst Forward Support Battalion; and 

the 9th Engineer Battalion. Many of 
the predeployment actions for the 
NTC eventually became our pre- 
deployment actions for DESERT 
STORM. Each previous NTC rotation 
had, in effect, been a rehearsal for bri- 
gade leaders. The brigade and battal- 
ion S2 officers began to study the his- 
tory of the Iraqi Army in the Iran- 
Iraq War. Several distinct patterns 
emerged in how the Iraqi Army would 
fight a defensive battle against an at- 
tacking force. The intelligence esti- 
mate in late August produced graphic 
representations of a string of triangu- 
lar fortresses along the Kuwaiti border 
with Saudi Arabia. The brigade com- 
mander used a sand triangular fortress 
in discussions with his maneuver 
commanders in August and Septem- 
ber, while company commanders led 
OPD sessions on sand tables. These 
initial discussions, seven months prior 
to battle, laid the foundation of shared 
knowledge among the commanders. 
As the first real rehearsals of what 
was to come, discussions focused on 
butcher board drawings of the triangu- 
lar fortresses and the forces needed to 
overcome them. What became im- 
mediately apparent was the high num- 
ber of dismounted infantry and com- 
bat engineers needed to overcome ob- 
stacles and execute a breach in sup- 
port of an armored penetration. This 
was one of many issues extensively 
wargamed and rehearsed before de- 
ployment. 

In late fall, the brigade was alerted 
for movement as part of the offensive 
options outlined in Defense Secretaq 
Cheney's November announcement. 
We simultaneously received new in- 
telligence information that revealed 
the presence of linear obstacle belts in 
depth. Intensive study on how to 
breach the wire fences, oil fire 
trenches, and interspersed minefields 
covered by fm from tanks and artil- 
lery became our focus. With video 
tapes hastily ppared at the NTC, the 
battalion commanders and brigade 
staff began to devise a plan to breach 
the obstacle belts. These plans were 
rehearsed on chalkboards and sand ta- 
bles down to battalion and company 
level prior to deployment in late De- 
cember. 

The brigade rehearsals were follow- 
ing the template outlined in FM 71- 
123, Tactics, Techniques, and Proce- 
dures for Combined Arms Heavy 
Forces. During the predeployment pe- 
riod, the rehearsal technique was the 
Level I, which uses butcher boards for 
wargaming and sand tables for walk- 
throughs. Simple Level I rehearsals 
identified critical tasks to be accom- 
plished by each member of the team. 
The next technique was Level 11, 
scaled rehearsals with key leaders. 
Level III was a full-dress rehearsal 
with all participants, executed on full- 
scale terrain models that would enable 
soldiers to rehearse critical actions on 
the objective. Upon deployment, the 
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Level 11 and Level III rehearsals wen  
conducted as the plan was refined 
prior to G-Day, the start of the ground 
war. Each rehearsal technique requires 
a corresponding amount of time, prep 
aration, and logistical suppoR the 
Level I rehearsal requiring the least, 
the Level III the most. 

January 1991 found the 1st Brigade 
in the north central desert of Saudi 
Arabia after deployment from Fort 
Riley. As intelligence confmed the 
size and scope of the obstacles facing 
the brigade, the orders, brief-back, 
and rehearsal process began in earnest 
at every level from brigade to individ- 
ual soldier. No longer confmed to 
chalkboards, the graphics for the bri- 
gade breach were laid out in the des- 
ert sand covering an area usually av- 
eraging 40 feet long and 20 feet wide, 
depicting every terrain feature possi- 
ble. Accuracy of scale was attained 
through detailed analysis of aerial 
photographs. Most important was that 
this effort was duplicated not only at 
the brigade TOC but in the brigade 
support area so as to rehearse logisti- 
cal support for the operation. Subordi- 
nate battalions of the brigade built 
elaborate sand tables for Level I re- 
hearsals. These were of higher quality 
than those built for previous NTC ro- 
tations. Construction of these tables 
usually averaged eight hours, and we 
used available materials, to include 
paint, to represent objectives, terrain 
features, phase lines, and the correla- 

The opportunity to practice actions 
on the objective using a scale model 
of the breach area proved to be a key 
to success. The 9th Engineer Battalion 
constructed a portion of the enemy 
obstacle for Level 11 and Level In 
company team rehearsals in early 
February. Combat engineers also con- 
structed smaller replicas of Iraqi ob- 
stacles for specialized demolition re- 
hearsals and trench clearing. The ob- 
jective of each rehearsal was to e n m  
each unit and soldier knew his role in 
combat, and to train every task possi- 
ble. In a period of a few short days, 

. tion of forces. 

small units became more skilled, co- 
hesive, and confident in their training. 
By the loth of February, it was appar- 
ent that nearly 30 days of training and 
extensive rehearsals had transformed 
units of the brigade into combat-ready 
organizations. On the 11th of Febru- 
ary, the brigade conducted a Level III 
full-dress rehearsal that moved the 
massed battalions and companies 
across the Saudi Arabian desert. Dur- 
ing this reheanal, formations were 
perfected, command and control exer- 
cised, orders refined, and equipment 
tested for the battle to come. The 
move across the desert from TAA 
Roosevelt to east of Wadi al Batin on 
the night of 13-14 February was, in 
effect, a Level 111 rehearsal for the 
constant movement during the 100- 
hour war. Once in the final attack po- 
sitions, we continued to rehearse bat- 
tle drills as we waited for the order. 

The brigade continued to rehearse as 
it took up positions along the Saudi 
Arabian-Iraqi border on 17 February 
and encountered enemy reconnais- 
sance elements for the fmt time. Each 
night and day for the next six days ac- 
climatized the brigade soldiers to the 
nature and intention of the enemy as a 
game of cat and mouse ensued along 
the border between American and 
Iraqi reconnaissance patrols. As recon 
patrols began to move, Iraqi flares lit 
the sky, and 4.2411. mortars and artil- 
lery fired back in response. Tankers 
and Bradley crewmen began to see 
the faint glow of T-55s, BMPs,and 
recon patrols in the thermal sights, 
and for the first time, they issued fire 
commands against live targets. At the 
dawn of each day, the experience 
gained passed among units as a result 
of this most unique rehearsal for war. 
The first prisoners captured provided 
invaluable intelligence and a precursor 
of the prisoner of war phenomena in 
the coming week. 

The flawless execution of the breach 
was testimony to the success of the 
brigade rehearsals. Swift, violent exe- 
cution, with no fratricide, character- 
ized the intended outcome of the re- 

hearsals that took place from August 
to February. 
Four factors made these rehearsals 

effective. First, a clear undemanding 
of the enemy intention and the com- 
mander’s intent. Second, pursuit of 
perfection in replicating - on butcher 
board, sand tables, and full-scale mod- 
els - the terrain, obstacles, and 
enemy dispositions the rehearsing 
force will fight. Third, effective use of 
time, as the month prior to the begin- 
ning of the ground war afforded the 
opportunity to conduct Level 111 re- 
hearsals on full-scale replicas of those 
to be encountered in the actual 
breach. These built on previous Level 
I and Level II rehearsals conducted 
prior to deployment. Fourth, and most 
important, drilling to perfection, 
through the individual to collective 
task tree, what must be done to ac- 
complish the mission during every re- 
hearsal, and making the required ad- 
justments to the plan during the orders 
process. Whether a squad drill or the 
complex synchronization of a brigade 
in the attack, the relentless rehearsal 
and AAR process were the keys 
to the division’s success in DESERT 
STORM. Mareover, the value of 
Montgomery’s devotion to full-up 
combat rehearsals for the attacks on 
Tobruk and El Alamein have been 
confmed on the Arabian desert a 
half century later against a different 
enemy. 

Major Wesley E. Barbur Jr. 
is a distinguished Military 
Graduate of Campbell Univer- 
sity. Commissioned in Infan- 
try, he has sewed in mecha- 
nized infantry battalions of the 
16th Infantry, 1st Infantry Divi- 
sion in Germany and Ft. Riley. 
During Operation DESERT 
STORM, he was a member of 
the 1st Brigade, 1st ID staff. 
He recently served as the S3 
of 1st Battalion, 16th Infantry. 
He is currently a student at 
the U.S. Naval War College. 
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Two views of the computer screen during diagnostics on the M1 tank engine using the Turbine Engine Diagnostics expert system, TED 
guides the mechanic through a procedure, points to possible problem areas, suggests courses of action, lists the parts necessary for repair, 
and even prints out the paperwork for the parts order. (Photos courtesy of Symbologic Corporation) 

I 
I 

Technology and Tank Maintenance 
by Captain Mark C. Malham 

Since our triumph in the Gulf War, 
one can no longer doubt the Abrams’ 
superior technology. However, this 
technology has created a logistical 
burden (fueling and fixing) which ma- 
neuver commanders often consider 
troublesome. HEm fuelers have 
helped quench the Abms’ insatiable 
thirst for fuel. However, the Abrams’ 
technology continues to challenge our 
mechanics. Thus, in addition to quality 
training, they deserve sophisticated, 
yet user-friendly, equipment to main- 
tain the fleet. As an Armor officer as- 
signed to Directorate of Combat Devel- 
opments (DCD), U.S. Army Ordnance 
Center and School (USAOC&S), I’m 
witnessing efforts to assure readiness 
of this formidable but complex sys- 
tem. 

The Ordnance maintenance vision 
emphasizes maximizing ~e opemtional 
readiness of battlefield systems.’ This 
vision also emphasizes employing ap- 
propriate technology to accomplish 
the mission. Hence, DCD’s Knowl- 
edge Engineering Group (KEG) won 
grants from Strategic Logistics Agen- 

CY (SLA) and Headquarters, Depart- 
ment of the Army to develop expert 
systems, to teach mechanics diagnos- 
tic skills. 

Expert systems Defined 

Expert systems employ human 
knowledge captured in computers to 
solve problems that ordinarily require! 
human expertise. They can be used by 
nonexperts to improve their problem- 
solving capabilities? Expert systems 
are applicable to maintenance opera- 
tions because they spread a wealth of 
knowledge among junior and senior 
mechanics. This means that skilled 
maintenance supervisors and techni- 
cians, who already are too few, now 
render advice as necessary instead of 
having to constantly monitor junior 
mechanics’ diagnoses and repairs. 

An expert system consists of two 
main elements: a knowledge base and 
an inference engine. The knowledge 
base is the assimilation of information 
related to a specific field. The infer- 
ence engine represents the “brain” of 

the expert system: it performs the rea- 
soning function. This paper discusses 
potential knowledge bases. Under- 
standing the inference engine’s meth- 
odology is beyond the scope of this 
paper. 

KEG Expert Systems 

KEG is working on two Abrams-re- 
lated expert systems, both in proto- 
type stages of development. The first 
is the Diagnostic Intelligent Tutoring 
System (DITS); the other is the Tur- 
bine Engine Diagnostics (TED). 
DITS is a prototype distributive 

training software package for mainte- 
nance personnel. Its purpose is to sus- 
tain the perishable diagnostic skills of 
both Active and Reserve Components 
direct support (DS) mechanics. DITS 
is unique compared to other training 
programs; it provides the mechanic an 
appropriate level and amount of diag- 
nostic and trouble-shooting training, 
based on an analysis of his or her 
skills, experience, and leaning style. 
In other words, each mechanic re- 

~ ~~ 
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CTS 111 diagnostic computer, above, which is 
linked to the tank engine by a 1 =-pin con- 
nector through an RS-232 port Connectors 

(Photo8 murtssy of S-ic Copmbm - 1  
and circuit boards are at right. e 1 

ceives a tailored software program. 
DITS also serves as a management 
tool. It affords supervisors the oppor- 
tunity to access a soldier’s file to 
monitor his or her progress, strengths, 
and weaknesses. 

The first DITS was developed us- 
ing troubleshooting procedures for 
Abrams’ Thermal Imaging Sight (TIS) 
as the knowledge base proof-of-prin- 
ciple. To validate the contractor’s ex- 
pert system, a subsequent prototype is 
being developed using troubleshooting 
procedures for the AGT-1500 engine 
as the knowledge base. 

Complementing DITS, TED teaches 
direct support mechanics how to di- 
agnose and repair a specific system: 
the AGT-1500 turbine engine. It pro- 
vides troubleshooting, repair proce- 
dures, and parts ordering capability 
that are not otherwise currently avail- 
able. The focus is on performing a 
pre-shop analysis and a system health 
check on a Full-Up Power Pack 
(JWPP). Once its operational condi- 
tion is determined, the system will 
conduct a fault diagnosis. Based upon 
the diagnosis, the mechanic will be 
guided through ordering and repair 
procedures? 

The repair procedures incorporate an 
electronic tech,nical manual (see 
below), provide an estimated time re- 
quired to repair, delineate what MOS 
is needed to perform the repair, and 
list any special tools or Test Measure- 
ment and Diagnostic Equipment 
(TMDE) required? Like DITS, TED 
is tailored to the individual. TED 
accomplishes this by incorpomting 
three levels of expertise: expert, nov- 
ice, and apprentice. It also facilitates 

user inteaface via HOW, WHY, 
HELP, and TOOLS buttons. 

Other InRlathm 

Two additional projects, although 
not expert systems, still incorporate 
technology to enhance the force. They 
include the Automatic Breakout Box 
(ABOB) and the Interactive Electronic 
Technical Manual (IETM). ABOB is 
a Breakout Box (BOB), which is cur- 
rently fielded with the Abrams and 
Bradley-series vehicles, modified with 
a circuit card. KEG and Army Re- 
search Laboratmy (ARL) jointly de- 
veloped it and have submitted it for a 
U.S. patent. 

ABOB provides the linkage between 
the vehicle being diagnosed and the 
CTS III by converting analog data to 
digital data. The device automates the 
manual tasks of taking separate digital 
multimeter readings, performing mathe- 
matical calculations, and analyzing 
the readings, significance via a text- 
based diagnostic flow chart. Using a 
personal computer (PC), ABOB can 
select any of BOB’S 128 pins and re- 
port its voltage to the PC in a fraction 
of a second? 
IETM was scanned by Hercules De- 

fense Electronics Systems Corpora- 
tion. By assuring its proprietay soft- 
ware, we were able to profit from its 
work for the Navy’s Aegis class cruis- 
ers. We use the Battlefield Damage 
Assessment and Repair (BDAR) Man- 
ual as a proof of principle for soldier 
validation. It offers numerous advan- 
tages over paper manuals. These in- 
clude quicker access to information, 
instant page flipping, weight reduc- 

tion, lower cost of manual production 
and distribution, and less paper stor- 
age. 
DITS, TED and IETM function on a 

Contact Test Set (CTS) I& no new 
hardware is required. But the system 
requires a 386/486 computer running 
Microsoft Windows 3.1 with at least 4 
h4B of RAM and 80 MB hard drive. 

These represent only a few of the 
ideas that the KEG has developed 
since receiving its charter in 1991. 
While they focus on the maintenance 
of the Abrams, they also represent a 
pioneering effort to use expert sys- 
tems in other areas of training. It is 
key that we remain on the cutting 
edge of technology within our force 
projection Army. 

Notes 

‘Department of the Army, The Onfnam 
Corps Vision, Aberdeen Proving Grooad, Md. 
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Philosophy of Command for the 
CompanyKroop Commander 
by Captain Harold L. Meyer Jr. and Captaln Kenneth C. Blakely 

“XO, I need to see you, the first ser- 
geant, and all the platoon leaders and 
platoon sergeants in my office after 
the reception.” 

“Roger, Sir,” your XO replies as he 
turns to gather the leaders of your 
new company. 

You’ve just taken command of your 
first company. After making a few 
choice comments to the troops, you 
have released them for the day. You 

will come later. Right now, what they 
need is a quick rundown on you. 

Philosophy of command has become 
somewhat of a buzzword of late. Stu- 
dents at AOAC must write one, and 
most new commanders publish one in 
the fmt  few days of their command. 
In fact, a philosophy of command has 
become a de facto requirement in 
many units, alongside policy letters 
and safety briefmgs. Unfortunately, no 

paragraph field order and then de- 
bated by service schools and doctrinal 
instructors, the philosophy of com- 
mand has been made a requirement 
with no accompanying guidance on 
what it is and how to write it. 

The bottom line is that we need a 
format. We need one, not simply be- 
cause the Army has a foimat for ev- 
erything else, but to provide the new 
commander a starting point for this 

now have all the company’s 
leaders to yourself. As you 
walk into your new office after 
the reception, you see that they 
have m y e d  themselves against 
the wall. They may not even re- 
alize it themselves, but they are 
looking for a direction from 
you. What will you tell them? 
How will you allay their fears 
and anticipations? In the scant 
few minutes that you have, 
what will you give them to let 
them know who you are and 
what they can expect from you? 

Hopefully, you have already 
done some serious thinking, and 
you already know what to tell 
them. What they are looking 
for, and what you should be 
able to tell them from square 

important document. me sam- 
ple philosophy of command 
presented here is a viable for- 
mat that can serve as a basis 
for building a personalized 
philosophy of command. 
While it is certainly not meant 
to be the be-all and end-all of 
the philosophy of command, 
because everyone’s final prod- 
uct will be diffemt, it is a 
place to start. 

Depending on which alter- 
nate definition one chooses, 
the word “philosophy” means 
“A theory of the principles un- 
derlying conduct” or ‘The 
general principles OT laws of 
an activity.” Both definitions 
are applicable, for they both 
describe different aspects of a 

one, is your philosophy ofcommand. 
They may not call it by that name, but 
what they’re looking for is an en- 
capsulization of what is important to 
you - what makes you tick. They 
want to know how you think, what 
are your triggers, and how you will 
command this company. They don’t 
want to know your policies - that 

one has quantified it yet, and there is 
considerable confusion about what it 
really is. Some officers consider it 
nothing more than a big policy letter, 
and they end up writing ten- or 
twenty-page philosophies of command 
which few people read and fewer un- 
derstand. Like the commander’s in- 
tent, which was inserted into the five- 

good philosophy of command. By 
definition, different commanders will 
have different philosophies of com- 
mand, because everyone’s “principles 
underlying conduct” are different. 
Simply put, a good philosophy of 
command should spell out the general 
principles and ground rules under 
which you will command. A philoso- 
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phy of command is NOT a policy, 
and it is not communicated in a policy 
letter. Policies are more specific and 
narrower in scope. A policy spells out 
how the unit will conduct itself in a 
certain situation. The philosophy of 
command is a quantification of how 
the commander thinks and what is im- 
portant to him, and it constitutes a 
foundation on which to build a suc- 
cessful company. 

The philosophy of command should 
have four distinct parts, arranged in a 
standard memo format. The first part 
is the purpose. This area should be 
short and to the point - one or two 
sentences at the most. The most im- 
portant thing is that the purpose tell 
the reader that what he is about to 
read is the set of ground rules that his 
new commander will work under. 

The second section is an introduc- 
tion. In this part, the author should in- 
troduce himself as the new com- 
mander of the unit. This is the best 
place to put some remarks about 
teamwork, the reputation of the unit, 
and other tone-setting comments that 
are aimed at the entire unit. Most im- 
portant, however, the introduction lets 
every one know who you are. It at- 
tempts to establish a rapport that you 
build on in the next two sections. 

The third section is the body, and 
constitutes the real meat of the philos- 
ophy of command. In this section, the 
new commander spells out those 
things which are important to him and 
establishes ground rules for the unit. 
Obviously, there is not school solu- 
tion, and this section will reflect the 
personality of the commander. In the 
course of creating this section, the 
new commander should ask himself 
some hard questions. What is import- 
ant to me? How do I handle authority 
and subordination? What are some 
things I simply won’t tolerate, and 
some things I want to encourage? And 
how will power and authority flow in 
my unit? These should be some of the 
issues that are covered in a good phi- 
losophy of command. In short, try to 

identify the issues that define how 
you will operate as a commander, and 
describe them for your new subordi- 
nates as succinctly as possible. 

The last section should be the con- 
clusion. No more than a paragraph 
long, it should recap many of the 
things you said in your introduction. 
In particular, the new commander 
might want to address things like 
teamwork, some of the challenges 

ahead or his pleasure at being as- 
signed to the unit. 

In building the philosophy of com- 
mand, a new commander should re- 
member a few overall concerns. First, 
keep it short. A good philosophy of 
command should be no more than two 
or three pages long. Keeping it short 
and easily digestible ensures that it 
will be read by more members of the 
unit. It is tempting to expound on 
many subjects and try to pass on all 

DEPARTMENTOFTHEARMY 
ALPHA COMPANY, 4TH BATTALION, 68TH ARMOR 

FORT CARSON, COLORADO 80913 

1 January 199X 

MEMORANDUM FOR ALL PERSONNEL IN ALPHA COMPANY, 4-68 
ARMOR 

SUBJECT philosophy of Command 

1. PURPOSE. To describe the Philosophy of Command under which I will operate. 

2. As I took command of this great unit today, I felt both proud to be given the o p  
portunity to command and lucky to serve with all of you. As your new com- 
mander, there will be many things for me to learn and see in the coming months. 
By the same token, you will want to learn about me and how I operate. In this Phi- 
losophy of Command, I will lay out some of the things that are important to me, 
and will define how I will conduct business during my Command. I believe it is 
critical that we all get started on the same sheet of music, and this is the best way 
to go about it. In the coming months, we will face many challenges together. Your 
reputation is the best, and I have no doubt that by working together, we can suc- 
cessfully accomplish anything. 

3. I have divided the areas that I want to cover into two categories: Duty and Dis- 
cipline. I will cover a few subjects in each, and each subject is equally important to 
me. 

a. Duty. (Work Performance). Robert E. Lee said “Duty is the most sublime 
word. A man can do no more. He should never hope to do less.” That quote estab- 
lishes a lofty goal, but it is one that we as soldiers should strive for. Here are some 
things along this subject that I think are important: 

member of the company to utilize and respect the chain of command. 

always strive to complete it correctly the fust time. 

to work at the level of their duty position and rank. 

1. Support the chain of command - up and down. I expect every 

2. Do the best you can all the time. No matter what the mission is, 

3. Give a fair day’s work for a fair day’s pay. I expect every soldier 
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the wisdom you’ve collected, but an 
eight- or nine-page philosophy of 
command simply will not be read. 
Second, ensure that you are able to 
publish your philosophy of command 
by the end of the first week of com- 
mand - preferably the very first day. 
The men in your unit want to know 
about you, and keeping them waiting 
will only add to their stress. Finally, 
remember that the philosophy of com- 
mand is not a policy letter. We’ve 

made this distinction a few times be- 
cause we see this as the biggest pitfall 
for officers trying to put together their 
fmt philosophy of command. Too 
often, officers treat the philosophy of 
command as an opportunity to spell 
out specifically how the unit will op- 
erate, and cover such subjects as 
maintenance, sexual harassment, train- 
ing, reenlistment, or education. These 
issues are in the realm of a unit pol- 
icy, and should be covered in the set 

b. Discipline. George Washington said that “Discipline is the soul of an Army,’’ 
and I believe it, There are many facets to discipline, though, and I cover some of 
the most important below. 

1. Never be insubordinate. No matter what the situation, respect the 
rank and the duty position of the leader. If a problem develops, use the chain of 
command. 

2. Don’t abuse drugs or alcohol. I will not tolerate any use of any 
kind of illegal nonprescribed drugs. Violators will be prosecuted to the full extent 
of the UCMJ. There will be no alcohol abuse tolerated. 

3. Do not lie, cheat or steal. These acts will not be tolerated and will 
be dealt with severely. 

4. Conduct yourself professionally. Every soldier’s conduct should be 
exemplary. Sexual harassment of any kind will not be tolerated. Do not commit 
adultery. 

4. Family. Soldiers’ families are part of the Army family. A happy family leads 
to a productive soldier. This unit will foster active family participation in unit 
functions and events. 

5. Leaders. Leaders lead from the front and in the front is where all leaders will 
be. All soldiers expect, and should receive, a knowledgeable, responsible, caring 
leader. 

6. P.O.B. No matter what comes down, no matter what happens, no matter who 
was responsible, I’m the Point of Blame. 

7. What I have laid out here is not meant to be the Riot Act. It is simply that set 
of issues and beliefs that will define how I will conduct business. If anyone has 
questions or comments about my Philosophy of Command, I would like to hear 
them. My door is always open. 

Again, let me say how pleased I am to be here. It is both a privilege and an 
honor to serve with all of you and be a part of our unit’s history. We are going to 
accomplish great things - not because of me, but because of us! 

Irvin M. Strait 
Captain, Armor 
Commanding 

of policy letters that the commander 
publishes soon after taking command. 
A proper philosophy of command is 
intentionally vague on specific a m s  
of unit operation, and only addresses 
those issues that define how the com- 
mander will operate. 

The example philosophy of com- 
mand that is presented here is cer- 
tainly not the industry standard. As a 
matter of fact, the whole purpose of 
this article was to recognize that there 
is no industry standard, and to present 
one option toward establishing one. 
We believe that if these principles are 
followed, new commanders will be 
able to define the things that are im- 
portant to them early on, allay the ap- 
prehensions of their subordinates, and 
build a basis for more successful com- 
mands. It’s only a suggestion, but it’s 
a good place to start. 

Captain Kenneth C. Blakely 
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worked as the asst. regt. S3, 
12th Cav, before being as- 
signed to the 2d ID at Camp 
Casey, Korea. 
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ation members who will be in the Washing- 
ton, D.C., ama are cordally invited to at- 
tend this outstanding event, which will am- 
memorate the 216th Anniversary of Armor 
and Cavalry. The ball will be held at the 
Fort m e r  O f f i i s  Ckrb. and the guest 
speaker will be General Gordon R. Sulli- 
van, Army Chief of Staff. The theme is 
Commemorating Wotld War II, a continua- 
tion of last year's theme. For more informa- 
tion, please contact CPT DeCamp at 
(703)325-7972. 

FRED W. GREENE 111 
V I  President 

Creighton W. Abrams Chapter 
Washington, D.C. 

"Women In the Cavalry" 
Was Tainted by Blases 

Dear sir: 

I have several obsenmhns to make 
about Captain Kelly John Ward's arlicle 
about Women in the Cavalry,' in the No- 
vember-December 1992 issue of ARMOR. 
Overall, it was a thought-stimulating piece 
but, as good as it may appear on the sur- 
face, it reeks with the glaring sexual bias 
that is so prevalent in the military and soci- 
ety as a whole. 

Throughout the begiiing of the atide, 
reference is made to women being re- 
quired to meet the same standards as men 
in a physical endurance test if they am to 
be accepted into combat arms MOSS. The 
sexual bias in these comments is that the 
standards must be met by both male and 
female soldiers, not just female solders 
meeting the standard of the male solder. If 
an additional test is developed to screen 
applicants into combat arms MOSS, then 
the standard must be applied equally to 
men and women. If fairness is used in the 
screening, then men will fail to make the 
cut just as surely as m e n  will make the 
cut If the test is conducted equally and the 
standards are maintained, then it will be 
fair. 

The Army already has a method of rating 
the physical demands of an MOS - 
the Physical Strength Capacity Test 
(MEPSCAT). The MEPSCAT has five cate- 
gories; Light (lii 20 pounds), M u m  ( l i i  
50 pounds), Moderately Heavy (lift 80 
pounds), Heavy (lift 100 pounds), and Very 
Heavy (lii greater than 100 pounds). These 
categories am based on Department of 
Labor standards. MOS 19D and 19K both 
have a physical demand rating of Very 
Heavy but MOS 88M (Motor Transport Op- 
erator) and 67U (CH-47 Helicopter Re- 
pairer) also have a rating of Very Heavy 

and are open to (emele solders. There are 

deny ml Mos sbictly on physical demand 

Moss currently dosed to female sdders 
with a physical demand rating of Heavy. To 

is not founded. It should be noted that the 
18-seties MOSS (Special Forces) have no 
physical demand rating because a soldier 
must pass a screening test to be awarded 
the MOS. 

The seamd sexual bias that appears in 
the artide stems from the point of view 
from which the artide was written. The en- 
tire article was written from the male point 
of viw, as a male leader having to conbol 
male solders when female soldiers are as- 
signed to the unit. The truth is that as soon 
as combat arms is made available as an 
enlistment m d  reenlistment option for 
women, not only will there be female driv- 
ers, loaders. and gunners, but there will be 
female NCOs reenlisting into squad leader 
and section sergeant positions and female 
officers selecting Armor as their branch of 
assignment The leadership challenge will 
not be male leaders dealing with female 
solders but female leaders dealing with 
male soldiers h a previously all-male MOS. 

Women in the Army is a fact of life; ex- 
pansion of their role in the m i l i i  is just 
simply a matter of time. They may not be 
granted access to combat arms, but they 
will be allowed greater access to those 
Moss that make up the support dice of 
manewer batmliins. Women will appear in 
the fomad edge of the battle in greater 
numbers. They will be subject not only to 
indrect fire but to drect fire in their newly 
found positions. The immediite leadership 
challenge for Armor leaders will be from 
combat support and service units, not 
whether or not female soldiers will be as- 
signed to Armor units. 

The mid bias that appears is the refer- 
ence that women in combat arms will 
cause a degradation of the Army's combat 
readiness and the nation's security. Cap- 
tain Wards fear of mixing male and female 
solders together in a cohesive unit must be 
the Qnimaginable tunnoil' that he refers. 
What have all the combat support and ser- 
vice support units gone thmugh all this time 
with male and female soldiers of all ranks 
working. mixing, and interacting with each 
other? Even the comment about the 'rela- 
tive youth and immaturity found in the 
Army' is not a defense. Youth and im- 
maturity am synonymous. I challenge that 
no soldier, regardless of rank, enters the 
Army with anything but youth and immatur- 
ity. This is a strength, not a weakness, be- 
c a s e  these traits accompany enthusiasm 
and the willingness to learn. Maturity is a 
life-bng process, and some never find it. 
This turmoil and youthfulness has not kept 
co-ed units from receiving Trained ratings 

during external evaluations. has not 
sa~pped the support we as combat mns 
units receive on a daily basis, and has not 
affected the C1 status being mported each 
month by hundreds of co-ed units through- 
out the Army. Our nation's security is 
based on all units in the Army being able to 
function to MTP standards, not just the all- 
male combat ann5 units. 

If female solders are to be denied access 
to combat arms MOSS, then better reasons 
need to be presented. Physical strength 
and unit turmoil cannot be used as legiti- 
mate reasons. If male soldiers in the Army 
today are not acting toward female soldiers 
with the proper bearing, professionalism, 
and common courtesy they deserve - not 
because they're women, but because they 
are soldiers - it is because leaders are 
not enforcing the policies, regulations, and 
ethical codes of behavior that are sup- 
posed to control our actions. 

The roof of squadron headquartm will 
not collapse when the first Cavalryperson 
walks through the front door. It will happen, 
not tomorrow, not next year, but it will 
eventually happen. In the meantime, Armor 
leaders need to work on the sexual bias 
that exists today. That abne will ease the 
transition. 

GARY J. ROST 
SFC, Cavalry Scout 

2-4 Cavalry, 24th ID( M) 
Ft. Stewart. Ga. 

"A Leadership Challenge ..." 
Dear sir: 

Congratulations to Captain John Kelly 
Ward for his arlide, Women in Armor and 
Cavalry.' 

Captain Wad is right. It wiW be a leader- 
ship hallenge of the highest otder. It is 
fine to do an article on the "what iC side of 
this policy. However. my feeling is that we 
should continue to m is t  this notion as best 

It is my feeling mat the small unit can- 
mander at battalion level and below has 
quite enough to do m battle without the ad- 
ditional concerns that the admission of 
women into the drect combat role will cer- 
tainly generate. 

Today, we have (I am told by reliable 
people) the finest Army since the end of 
World War II. Why not keep it that way by 
not succumbing to political pressure which 
comes mostty from folks who have not 
done any fighting. 

we can. 

GEORGE S. PATTON 
MG, USA, Retired 

South Hamilton, Mass. 
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The UmSm Military: What Kind of Future? 
The Art of War In the Age of 

Peace. U.S. Military Posture for 
the Post-Cold War World by Mi- 
chael E. O'Hanlon. Praeger Pub- 
lishers, Westport, Conn., 1992. 
176 pages, $42.95. 

This is not a book for everyone. In fact, 
its less than 200 pages are barely a mono- 
graph for the military force planner special- 
ist. Despite the somewhat pretentious title, 
however, the author succeeds in dearly 
outlining alternative force structures for the 
post-Cold War U.S. military. The period dis- 
cussed ranges from the heady Reagan 
days, through the current build down," to a 
recommended force level at the end of the 
decade. Mr. OHanlon, a GAO arms control 
analyst, recommends levels well below the 
"base force' of current wisdom. He calls for 
major reductions during the period for Navy 
ships (600 to 325), Marine brigades (12 to 
6), Air Force tactical wings (40 to 18), and 
Army divisions (28 to 14, of which 10 are 
active). Nuclear forces are slashed to 
"small sbike" levels for "counterforce or 
show-of-resolve purposes." 

These force levels are determined hwn 
an assumed set of missions, threats, and 
U.S. global interests using some question- 
able measures of force capabilities. For ex- 
ample, Army readers might be interested to 
know that with a U.S. armored division ca- 
pabilities score of 1 .O, comparative divi- 
sions are: US. mechanized = 0.8, Russian 
T80/72/64 armored = 0.6, U.S. lightlair- 
bornelair assault = 0.1, and Russian air- 
borne = 0.2. With other scattered compara- 
tive measures, such as airlift utilization 
rates and ship rotation factors, the author 
confronts the major obstacle in force devel- 
opment - quantifying effectiveness levels 
that military history tells us varies widely 
with the situational factors of leadership, 
training, morale, and the employment area. 
Would any force analyst have predicted the 
DESERT STORM loss ratios from the 
forces engaged or, even today, how many 
would agree with MG Bany McCaffrey's 
statement that the U.S. could have won 
with Iraqi equipment? 

Despite the apparent science, nearfy 
every force element recommended falls to 
50 percent of previous levels, indicating a 
balance in Cold War forces that most sol- 
diers do not accept The successful de- 
fense of western Europe during the Cold 

War had more to do with nudear policy 
than any rational analysis of forces on the 
ground. The answer this author gives to the 
timeless question of "How much is 
enough?' seems to flow more from the 
strategic assumptions made than from the 
calculations. With no Soviet or major Euro- 
pean conflict postulated. few Third World 
conflicts affecting U.S. interests, and the 
Nixon 1 M War criterion reduced to I,+ War, 
such cuts appear plausible. The realii of 
recent experience, however, where one of 
the largest armor battles in history occurmi 
outside the Cold War region and context, 
as well as the American penchant for dis- 
arming after every conflict, give us pause. 
Although there were well-exercised contin- 
gency plans for a SW Asia scenario, albeit 
against a different enemy, it must have 
been a great comfort to the National Com- 
mand Authority to have two highly profi- 
cient corps in Europe with l i i  to do but 
train. The abi l i i  of the Seventh Corps to 
change theaters rapidy and lead the coali- 
tion main attadc across the desert. without 
any warning, METL, or even NTC training, 
remains a remarlcable achievement That 
this option is not available. even with 
today's force level, is an important lesson 
for force developerr not to be too "fine" - 
as they say in baseball. 

Joint forces with flexible capabilities 
amss  the spectrum of 21st Century war- 
fare are required. Such forces must be af- 
fordable, but balanced in terms of size, 
training, leadership, and modernization - 
not to mention insensitive to an analysrs 
assumptions. Still, this book serves as a 
useful primer for those saddled with the 
daunting task of force planning in a rapidly 
changing world. 

FRANKLIN Y. HARTUNE 
COL, Armor 

Project Manager 
Tank Main Armament Systems 

Stuart: A Hlstory of the Ameri- 
can Light Tank, Vol. 1, by R.P. 
Hunnicutt. Presidio Press, Novato, 
Ca., 1992. Cloth, 512 pages, 
$95.00. 

The prevalent fascination with armored 
fighting vehides lies with the main battle 
tanks of the world, essentially what a previ- 
ous generation would have called medium 

tanks. The classification of heavy ranks has 
ceased to exist, and has not enjoyed much 
support beyond experimentation in the 
United states Amy. (Although, the MlAl's 
weight would have placed it in the old 
heavy category.) U.S. Army light tanks, on 
the other hand, have an extensive devekp- 
mental and production history within our 
mounted military heritage. They have 
played a pivotal, if not decisive, d e  in our 
success of arms. 

Just as the Army existed before our na- 
tion was formally founded, liiht tanks pre- 
dated the formation of the Armored Force 
in July 1940, armored divisions, and an 
Armor Branch. More telling, perhaps, is that 
light tank organizations served as the tes- 
tbed for the development of the armored 
organizations and tactics that eventually 
won World War II. 

Now, author R.P. Hunnicutt has tleshed 
out an already impressive line of volumes 
on U.S. tank development with his latest 
volume, stvart: A History of he American 
Light Tank, VoL 1, which should prove to 
be the definitive laydown of light tank em- 
lution. The book's timing, coming when we 
are decisively engaged in restructuring the 
Army from a fornarddeployed heavy force 
to a lighter, more deployable CONUS- 
based contingency force, helps us focus on 
the role lighter AWs have played and re- 
minds us of their utility and the lessons 
learned over more than' 70 years of their 
development 

The presentation of this hefty volume is 
the same as Hunnicutt's previous volumes 
on the Sherman, Patton, Pershing, Abrams, 
and heavy tanks. It is lavishly illustrated 
with hundreds of black and white photo- 
graphs, 29 sets of excellent scale line 
drawings by D.P. Dyer, technical drawings, 
and original tech manual illustrations, all 
printed on high quality glossy paper. Sand- 
wiched between the foreword by that distin- 
guished commander, Colonel Jimmie 
Leach, and the reference data section, are 
sections devoted to early development, 
specialized vehides, and historic coverage 
of the tanks in action. The end of the book 
contains the usual short section of color 
photographs. 

The reader must keep in mind, when 
wading through this treasury of material, 
that this is only mlume 1. As such, the pro- 
duction vehicles discussed include the FT 
17, M3 series, M5 series, M24 series, and 
LVT series - the amphibious tractors so 
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critical to the Pacific campaigns in World 
War II - as well as a fascinating menagerie 
of experimental and in-between vehicles. 

As books get more expensive, this one 
comes with a significant price, which I con- 
tend is worth it to techno-junkies, modelers, 
and others who are serious students of 
U.S. tank development. Other folks may 
want to consult their local library copy. 

Mr. Hunnicutt has provided us a valuable 
addition to his Presidio series on tank de- 
velopment and history. But, the euphoria 
one gets from holding a book of this magni- 
tude shortly after it is published is scan dis- 
placed by the anticipation for volume 2. 

PATRICK J. COONEY 
LTC. Armor 

Quarry Heights, Panama 

George Washington's War: The 
Saga of the American Revoiu- 
tion by Robert Leckie. Harper Cob 
lins Publishers, N.Y., 1992. 688 
pages, $35.00. 

Over two hundred years since Cornwallis 
surrendered his army to Washington at 
Yorktown, the American Revolution contin- 
ues to fascinate us. The war completely 
consumed the young nation and, until the 
Civil War, was the central event in the his- 
tory of the , republic. In George 
Washington's War, Robert Leckie makes a 
significant contribution to the growing 
historiography of this conflkt, and in 50 
doing, adds an exciting addition to his his- 
tory of the United States. 

Just as he did with Wodd War II in Deb- 
ered from Evil and the Civil War in None 
Died in Vain, Leckie has produced one of 
the most readable singlevolume histories 
of the war yet written. Beginning with the 
fall of Quebec in 1759. and followed by a 
succinct analysis of the cultural and polii- 
cal heritage of the American colonists, the 
author traces the roots of revolution to the 
removal of the Canadian menace to the 
north once France was defeated in the 
French and Indian War, and the mercantil- 
ist theory that he terms %e evil mother of 
this brood of grievances that were so irritat- 
ing to the proud American soul." 

What makes Leckie's account of the war 
so interesting is his anecdotal narrative of 
the war's chief protagonists and major bat- 
des. At Bunker Hill, for example, the author 
charges that the American defeat was due 
more to the cowardly behavior of some of 
the defenders (20 "volunteers' escorted a 
single wounded man to the mar) than to 
shortage of ammunition. Benedict Arnold 
and Nathanael Greene emerge from these 
pages as the ablest American generals of 
the war. The author also narrates the per- 
fidy of Charles Lee, whose dereliction of 

duty lost the Battle of Manmouth Court- 
house, and whose treasonous behavior, 
proposing a plan for a quick victory over 
the Americans to his British captors, was 
every bit as dark as Amolds at West Point. 

Leckie reserves his greatest praise for 
Washington. On his shoulders. and his 
alone, rested the SUCCBSS or failure of the 
American Revolution. Having been bested 
repeatedly by British General William Howe 
in New York and Pennsylvania, Washing- 
ton rallied the revolution with twin victories 
at Trenton and Princeton. At Monmouth, he 
led a rejuvenated army to near victory over 
Clinton, and at Yorktown, he masterminded 
the finest joint-combined operation of the 
war. In America, the man and the hour had 
met, according to the author; in Britain, 
there was no man, and the hour was al- 

The major weakness of George Washing- 
ton's War is the absence of endnotes. Nor 
does the author list any primary source ma- 
terial in his selected bibliography. Despite 
these shortcomings, George Washington's 
War is popular history at its best. Writing 
more for the history buff than the serious 
scholar. Leckie has once again made a 
major contribution to American military his- 
tory. 

ready past. 

LTC COLE C. KINGSEED 
Department of History 

West Point, N.Y. 

Chemical Soldiers: British Gas 
Warfare in World War I by Don- 
aid Richter, University Press of 
Kansas, Lawrence, Kansas, 1992, 
282 pages, $35.00. 

Most solders would prefer not think about 
chemical warfare, but armies unprepared 
for it can suffer. Richter's book chronicles 
the formation of Britain's first chemical war- 
fare unit and its performance against Ger- 
many in World War 1. Chemical Soldiers on 
one level, reads like a straightforward unit 
history. Yet on another, it serves as an ex- 
ample of the difficulties of successfully in- 
troducing technological developments into 
a tradition-bound m y .  

The book opens with a short history of 
the German decision to use chemical 
weapons and the surprise effect it had on 
the first units attacked. Gas made normal 
breathing painful, damaging, and frequently 
fatal. It induced panic until immediate coun- 
termeasures were developed and used. 

The British responded by developing im- 
proved countermeasures and employed 
gas against the Germans. What they failed 
to recognize was the general ineffective- 
ness of gas once a good gas mask was 
developed. The popular call was for re- 

venge against the Huns. A new unit would 
be formed to carry the gas war to the Ger- 
mans. 

A special unit was established in the 
Royal Engineers (RE) under the command 
of a regular officer, Charles Howard 
Foulkes. Foulkes was the driving force to 
create a British gas warfare capability. The 
unit was manned by asking college-gradu- 
ate chemists to enlist or transfer to the unit. 
Uniquely, all enlisted men below the rank 
of sergeant were corporals, drawing more 
than twice the pay of privates, and all were 
armed with revolvers. This unusual grade 
structure and armament caused problems 
when the initial battalion was deployed. 
After the unit was expanded to brigade 
size, privates with rifles formed the bulk of 
the manpower. 

The attempt to man the unit with chem- 
ists turned out to be unnecessary. but 
through the war the majotity of the unit 
were chemists. The unit would have been 
better served if most men had been plumb- 
ers or pipefitters. The primary method the 
Special Brigade, RE used to disseminate 
gas was to bury four gas cylinders, (exacUy 
the same as seen in any weMing shop) in 
front of the trenches, couple them together, 
and then open the valves on schedule. 
This allowed a cloud of gas to form and 
drift over enemy lines. 

Richter describes the work required to 
move the cylinders, with labor,drafted from 
infantry units, along with the problems of 
moving cylinders through muddy trenches 
and then emplacing them. An alternate 
method was to have cylinders on light rail 
cars behind the trenches and, on schedule, 
release the gas. All this required favorable 
winds, which normally did not cooperate. 
The overall verdict of these attacks is that 
they were a waste of manpower and mate- 
rials. 

Luckily, another unit officer, Williim How- 
ard Livens, developed several alternative 
ways to employ chemicals. The most suc- 
cessful method was the Livens projecbx, a 
high capacity, short range mortar. The ef- 
fect of the Livens projectors was always lo- 
calized. but they sometimes facilitated in- 
fantry attacks. It is noteworthy that the Spe- 
cial Brigade never used mustard gas as it 
was deemed too dangerous to the employ- 
ers to use against the Germans. 

The book outlines the difficulty of attempt- 
ing to employ a new technology during war 
when there is no doctrine. tactics, or estab- 
lished organizational pattern to follow. The 
need to select a credible spokesman as the 
commander of the effort was driven home 
in the book. Richter makes very effective 
use of contemporary accounts of people 
exposed to gas and those who used it to 
express how most felt about using chemi- 
cal agents. He described one unusual 
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countermeasure against dwds  of gas. The 
Germans prepared small fire points and 
after seeing an oncoming gas doud, would 
light the fires across a broad front. The gas 
encountered the hot air from the fires and 
ascended over the trenches. 

The effectiveness of Foulkes as a leader 
in developing strong unit cohesion was ex- 
emplified with the formation of clubs that 
held reunions and published unit newslet- 
ters after the war. These reunions lasted 
until 1977, when the number of survivors 
had declined to the point that it was not 
practical any longer. 

Despite the hardships the men endured, 
and the high cost of providing the material 
to the unit, in the end gas proved to not be 
decisive on the outcome of the war. The 
book is a must-read for any officer or NCO 
who must train people to use protective 
equipment property. Anyone involved in 
RBD who is responsible for developing a 
new technology should read this book as a 
lesson learned on how to field a new tech- 
nology, and a caution to not deploy the 
technology before all the consequences are 
clearly understood. 

GERALD A. HALBERT 
CPT. RA (Retired) 

Earfysville, Va. 

Stonewall: A Blography of 
General Thomas J. Jackson by 
Byron Farwell, W.W. Norton, New 
York, 1992.560 pages. $29.95. 

This revisionist biography of Jackson's 
career will prove as controversial as Alan 
Nolan's recent challenge to Robert E. Lee's 
place in America's pantheon of military he- 
roes. Farwell argues that while Thomas J. 
Jackson was a good man and a great mili- 
tary leader, he had serious faults, and had 
risen to his highest level of usefulness to 
the Confederate cause when he died. The 
author repeatedly cites Jackson's abrasive 
personality and his penchant for secrecy as 
proof of his assertion that Jackson reached 
a career culmination point as a corps com- 
mander. An interesting supporting argu- 
ment is Farwell's repeated contention of 
Jackson's total inability to function without 
adequate sleep. 

Stonewall is well written, highly readable, 
filled with interesting anecdotes. and for the 
most part very accurate. Farwell analyzes 
circumstances that fully reveal the negative 
side of Jackson's character, ones passed 
over by previous biographers such as 
G.F.R. Henderson and Frank Vandiver. 
thereby achieving his intent of presenting a 
balanced account. The book's weaknesses 
and errors vary from minor to substantial. 
The author identifies a famous photo of 

Confederate dead as being from the batlle 
of FrederiCksburg in 1862, when it is actu- 
ally a picture of the 18th Mississippi's dead 
after the fighting there on 3 May 1863. The 
author's assertion that decisive victory lay 
within the Confederates' grasp had they 
only mounted a pursuit after First 
Manassas minimizes the extent of Confed- 
erate disorganization, and ignores the or- 
ganized reserve of 5,000 men that lrvin 
McDowell had in Centreville. 

Famell's stressing the negative impact of 
sleep deprivation on a commander's deci- 
sion process has a timeless utility - even 
hundred-hour wars require sleep plans. 
Lack of source notation lends reader friend- 
liness to the book but limits its utility for 
scholarly use in the advanced courses and 
Staff College. 

CPT STEVE e. HAWLEY 
Department of History 
US. Military Academy 

West Point, N.Y. 

Thls Kind of War, A Study In 
Unpreparedness by T.R. 
Fehrenbach, Bantam Books, New 
York, 1991. 684 pages, (paper- 
back) $5.95. 

The Department of Defense faces an un- 
certain future. Our budget will undoubtedly 
be cut There will be discussions of roles 
and missions. Homosexuals may be al- 
lowed to openly join our ranks. Force cuts 
and RlFs will disrupt the force. In light of 
these uncertainties, every officer and sol- 
dier needs to look to our past to find the 
real meaning of the Army. We learn more 
by looking at defeats. 

The Chief of Staffs rallying cry is, "No 
more Task Force Smiths!" The best book I 
have ever read that tells the lessons of that 
ill-fated task force, and the results of losing 
faith with the real purpose of the service, is 
Fehrenbach's This Kind of War. It is time to 
read and review this book again. 

Communism, and the expansion of North 
Korean communism in particular, may now 
be more akin to Korea than even DESERT 
STORM. Fehrenbach points out that, at the 
end of World War II. there was a great de- 
sire to disarm and reduce the size of the 
force. The end of the Cold War brought 
similar cries for "peace dividends!" Before 
Korea, the Army and the other services de- 
cided it would be easier to not resist the 
pressure of social reformers and to accom- 
modate changes to traditional military dis- 
cipline and outlooks. The Army just went 
along with the tide of fads; simply put, we 
became soft. When the storm broke in 
Korea, the Army paid in blood before it re- 
gained its focus. 

Fehrenbach describes the state of the 
pre-Korea Army, of special note is chapter 
7, "Task Force Smith," and chapter 25, 
"Proud Legions.' Fehrenbach describes an 
Army that was outgunned, outnumbered, 
and sadly also outfought The result of the 
Army losing its focus, and being gutted by 
reformists and peace dividend seekers was 
a brutal three-year war. 

Time has changed the world -ne, but 
parallels persist. American wars in the New 
World Order will be wars or battles of pol- 
icy. The media may predude us from fight- 
ing three-year wars, but the wars may be 
no less brutal. Wars of policy, as 
Fehrenbach wrote, are "inevitable, since 
the world is seething with disaffection and 
revolt ..." Military force alone cannot solve 
the problems of the world, but application 
of force can set the conditions for a solu- 
tion. Fehrenbach dgscribe'-he force 
needed for this kind of world, and the force 
has more in common with Roman legions 
than with minutemen. 

In chapter 40. 'Lessons.' Fehrenbach de- 
scribes the Army needed to confront com- 
munism. Substitute 'New World Order' for 
"communism" and we have an accurate de- 
scription of the meaning of the cry 'No 
more Task Force Smiths!' Our Army must 
never forget that our purpose is to win 
America's wars and battles. We do not 
make policy, we achieve the goals of pol- 
icy. We must not be worried about the 
passing intemal concerns of the Republic. 
for we are the guardians of the Republic. 
Our pride must be in the Army and what 
we defend, the Constitution. Fehrenbach 
describes an Army in a state that almost 
caused it to lose a war. This is the kind of 
book to read and discuss. 

The Army has a choice in the next few 
years. We can become consumed with in- 
ternal politics and lose our focus, or we can 
train hard, retain our skills, and defend the 
Republic. The choice, in the final analysis, 
lies within every soldier in the Army. 

Fehrenbach wrote an unflinching account 
of our Army's experience in Korea. The 
Regular Army almost failed the Republic at 
the beginning of the Korean War. Read this 
book; it is important to understand the 
Whar and Why" of Task Force Smith. Our 
call will come as the New World Order is 
established. If we go to Yugoslavia, Soma- 
lia, or some other region on the brink of 
chaos, we must be as hard as the legions 
and committed to the Constitution. We are 
morally obligated to intellectually and physi- 
cally prepare for the next war. We must not 
fail. 

KEVIN C.M. BENSON 
MAJ, Armor 

Ft. Bragg, N.C. 
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