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LETTERS
Dear Editor,
As I attended a Noncommissioned Of-
ficer Education System course at a dif-
ferent installation last month, I could 
hear tanks firing in the distance. So I 
did what any master gunner would do 
– I figured out who was running the 
range and stopped by to enjoy the 
sights and sounds of a tank battalion 
firing gunnery.

As I watched from the tower, the crews 
fired a pair of engagements from the 
first defensive positions. I could tell the 
commander in the left lane was expe-
rienced; he and his gunner quickly 
identified their targets and pulled up 
to engage near troops and a far mover 
in rapid succession. The platoon leader 
in the right lane took longer to acquire 
his target but likewise pulled up and 
had a solid first engagement.

Both tanks exited their battle positions 
and prepared to move down the lanes 
for the next engagement. “Two frontal 
tanks in the offense,” I was told.

I watched the first tank begin its move-
ment, accelerating to 3 to 4 mph. As 
the targets locked downrange, the tank 
slowed to a halt and fired. The tank be-
gan to accelerate, pulling into the 
cloud of obscuration it had just creat-
ed, finally identifying the second target 
and stopping again to engage it as the 
initial obscuration cleared several sec-
onds later.

I turn to the right lane. The platoon 
leader and his crew take off, perhaps 
hitting 5 mph before stopping to en-
gage both targets from a single halt.

“Is this their degraded engagement? A 
stabilization failure?” I asked.

“No, it’s full-up. These crews just aren’t 
confident firing on the move,” I was 
told.

At this point I was dumbfounded. I was 
on a premier Digital Multipurpose 
Range Complex, watching the latest 

and most capable tanks in the Western 
world, M1A2SEPv3s, stop and shoot 
like they were the same tanks that pa-
trolled the plains of Western Europe in 
the 1960s.

Tank development has been driven for 
more than 100 years by three critical 
design requirements: mobility, protec-
tion and firepower. The Armor Branch 
provides a unique combination of ca-
pabilities found nowhere else in the 
armed forces, and we are expected to 
provide those capabilities anywhere, 
anytime, bar none. Untold millions of 
dollars and years of research and de-
velopment have been invested to en-
sure the tanks the United States puts 
on the battlefield will not have to stop 
to fire, making them easy targets for 
enemy tanks and anti-tank guided mis-
sile (ATGM) teams. The combination of 
speed and armor that the Abrams tank 
provides our crews creates a unique 
level of survivability on the battlefield.

Ranges have been built and modern-
ized, and backstops and firing boxes 
designed, for crews to operate their 
vehicles at combat speed and still fire 
accurately on the move and hit their 
targets.

Firing on the move at realistic speeds 
provides several advantages. Driving 
with increased speed makes it more 
difficult for enemy gunners to track 
and engage your vehicle. Increasing 
your speed and staying in second or 
third gear begins to close the distance 
between your vehicle and the enemy, 
giving your gunner a larger target and 
a higher hit probability.

During gunnery, your distance-to-tar-
get is graded at the midpoint of the 
maneuver box, which some crews nev-
er reach. This means you are forcing 
yourself to fire a more difficult engage-
ment and be graded more harshly by 
simply moving slow or stopping. 

Driving at a faster speed helps your ve-
hicle pass through obscuration quickly, 
allowing quicker identification and en-
gagement of subsequent targets.

Chapter 4 of Training Circular 3-20.31, 
Training and Qualification Crew, 
states that crews are expected to trav-
el at between 20-30 kph (12-20 mph) 
to provide a stable firing platform. 
Stopping your vehicle keeps you far-
ther from your targets, and the time it 
takes to decelerate to a stop and fire 
takes longer than simply maintaining a 
stable speed and firing on the move.

It is no secret how vulnerable a tank 
can be on the modern battlefield. Un-
skilled forces sticking to simple move-
ment techniques and lacking confi-
dence and training on their platforms 
are easy targets for enemy ATGM 
teams, dug-in armor and precise indi-
rect fires. Gunnery simulators are 
available 24 hours a day, seven days a 
week at home station. If your unit is in 
the field, there should be no such thing 
as an administrative move. Every gun-
ner should have their guns depressed 
and practice their tracking and manip-
ulation of the fire-control system while 
on the move.

Tank crews that are trained, confident 
in the capabilities provided by their 
platforms and audacious enough to 
maintain their tempo and maneuver 
against their opponent can overcome 
these modern threats and destroy en-
emy forces, winning the day.

SFC ELIJAH D. SEXTON
Office of the Chief of Armor,

U.S. Army Armor School

Acronym Quick-Scan

ATGM – anti-tank guided missile
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CHIEF OF ARMOR’S HATCH

BG Thomas M. Feltey
Chief of Armor/Commandant

U.S. Army Armor School

Understanding Our 
Masking Limitations
The conflicts of the last decade sug-
gest an ongoing change in the nature 
of war. For example, imagery from the 
2020 Nagorno-Karabakh border con-
flict between Armenia and Azerbaijan, 
and the ongoing war in Ukraine tend 
to highlight the role of sensor technol-
ogy and long-range precision fires. 
However, while the innovative use of 
new and emerging technology demon-
strates the availability of new tools for 
waging war, it does not eliminate the 
need for opposing forces to meet in 
combat. Nor does it invalidate the im-
portance of cavalry to see, find and 
shape the battlespace to enable ma-
neuver units to achieve points of ad-
vantage from which to inflict shock 
and destruction upon their enemy.

Nevertheless, realizing these effects 
consistently on tomorrow’s battle-
fields necessitates updates to small-
unit doctrine and the Armor Training 
and Standardization Strategy 2030 
(Armor 2030) to reflect an under-
standing of emerging technologies and 
their effects. Fortunately, the recent 
publication of Field Manual 3-0, Oper-
ations – with its clear description of 
the multidomain environment and 
how the Army will conduct large-scale 
combat operations – provides an an-
chor point for these modifications.

The ability to mass our combat power 
at positions of advantage requires that 
we preserve those forces in the de-
fense and on the move. The enemy is 
increasingly effective at finding forces 

using optical, thermal, electronic and 
acoustic detections systems, noted re-
tired COL John Antal in a phone inter-
view in December 2022. These intelli-
gence-collection assets then facilitate 
the employment of precision fires to 
reduce the combat power of friendly 
forces, preventing their transition to 
an offensive posture. As an Armored 
Force we need to understand our own 
masking limitations in those four ar-
eas. Updating both our camouflage 
and noise dampening of our vehicles; 
reducing our electromagnetic signa-
tures; and decreasing the persistent 
use of radios will allow us to minimize 
the chance of enemy detection.

First, we need to understand how we 
look to the enemy. Soldiers and lead-
ers at the small-unit level cannot ef-
fectively address weaknesses until 
they clearly understand how the ene-
my sees our friendly forces.

Second, we need to consolidate the 
lessons-learned from home-station 
training and combat-training-center 
rotations and distribute them to the 
force. Communicating these lessons-
learned allows the armored commu-
nity to reiterate and refine these tech-
niques to degrade the effectiveness of 
our adversaries.

Defensive operations allow our units 
to build combat power and transition 
to offensive operations, maneuvering 
forces into a position of advantage to 
deliver precision fires against our en-
emies. Preserving our forces requires 

us to plan dispersed and with reduced 
signatures, quickly disseminate orders, 
consolidate converging forces and 
move directly into the fight. To do so, 
maneuver leaders must understand 
how the enemy will use emerging 
technologies to identify our forces on-
the-move and reduce our combat 
power prior to direct engagement.

Clear understanding of how units will 
maneuver through various domains to 
meet the enemy is critical to preserv-
ing the force. Reacting to enemy-re-
connaissance elements and contact 
across all domains is critical to limiting 
the effective targeting of our forces. 
Once friendly forces have maneuvered 
to the position of advantage, our abil-
ity to overwhelm the enemy through 
fire and maneuver ensures mission 
success.

As the Maneuver Center of Excellence 
and the U.S. Armor School develop 
plans to update training and doctrine, 
the operational force can influence 
those documents by communicating 
small-unit innovations across the 
force. Units attending combat-train-
ing-center rotations and conducting 
home-station training allow young Sol-
diers and leaders to develop tactics 
that address some of the challenges 
discussed in this article. Publishing 
those findings allows leaders and plan-
ners to engage in discourse further en-
couraging experimentation across the 



3             Fall 2022

force. Continued iteration is vital to 
developing the best tactics and doc-
trine to be used by the Maneuver Cen-
ter of Excellence and U.S. Armor 
School.

Innovations to our tactics that account 
for emerging technologies allow us to 
update doctrine and the Armor 

Training and Standardization Strate-
gy 2030, so we are prepared to meet 
the challenges of the modern battle-
field. Understanding how our enemies 
see and target our combat power; up-
dating our tactics for preserving the 
force; and training to ensure we can 
maneuver to a position of advantage 

will allow us to win in close combat of 
the future. Developing a comprehen-
sive strategy for updating our training 
environments, small-unit tactics and 
doctrine requires leaders from across 
the Army to share lessons-learned in 
training and engage in discourse to 
meet the challenges of future combat.
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Russia’s Developing Tank-Support Combat 
Vehicle Concept

by Dr. Charles K. Bartles and
Dr. Lester W. Grau

“An analysis of the military political 
situation testifies that in the current 
stage of the developing threats arising 
from military conflicts, it is significant 
that, in the conduct of land battle, 
tanks still will play one of the major 
roles as the main strike force of the 
ground troops. The Russian ‘special 
military operation’ in Ukraine, as well 
as the large quantity of tanks in the 
armed forces of many other countries 
in the world, supports this conclu-
sion.”1

During an offensive, tanks are the pri-
mary means for destruction of the de-
fending enemy, capturing important 
positions and important boundaries 
on the forward edge of the battle 
area, and capturing other areas and 
objects throughout the depth of the 
defense. In combined-arms combat, 
tanks have traditionally worked close-
ly with mounted infantry and their 
boyeva mashina pekhoty (BMP; Rus-
sian infantry fighting vehicle) or the 
bronetransportyor (BTR; Russian ar-
mored personnel carriers) to protect 
tanks from anti-tank guided missiles 
(ATGMs).

Unfortunately, the BMPs have less ar-
mor than the tanks they support and 
hence are vulnerable to weaker muni-
tions. In urban areas, motorized rifle 
troops are often dismounted, signifi-
cantly decreasing the speed that com-
bined-arms formations advance, invit-
ing heavier casualties.

Due to the increasing prevalence and 
lethality of ATGMs, the Russians have 
been keenly interested in finding oth-
er ways of increasing the survivability 
of tanks without relying exclusively on 
motorized rifle formations, which are 
increasingly more difficult to man due 
to Russian demographic issues. As pre-
viously discussed in previous issues of 
ARMOR, the Russians have opted for 
the boyevaya mashina podderzhki 
tankov (BMPT; tank-support combat 
vehicle “Terminator”) to fill this 
niche.2

BMPTs’ first combat: 
Syria, Ukraine
The BMPT first saw combat in Syria in 
2017, where details of its performance 
were sparse, but were reported to not 
only be successful but also more effi-
cient at supporting tank operations 
than BMPs and BTRs.3 Russian Deputy 
Defense Minister Yuriy Borisov said 
the BMPTs’ success in Syria was the 
impetus for Russia’s decision to pro-
cure the system for the Russian ground 
forces. The BMPT completed state tri-
als later that year and the go-ahead 
was given for serial production.4 
BMPTs first appeared in the Russian 
ground forces in 2018, but the first 
BMPT company, in 90th Tank Division, 
was not reported until 2021.5

The early days of Russia’s 2022 inva-
sion of Ukraine, characterized by much 
urban warfare, would appear to have 
been the ideal conditions for the 
BMPT’s employment, yet the system 
did not see combat in the conflict un-
til May 2022, when the first reports 
and videos of the BMPT began to sur-
face.6

According to RIA Novosti (a Russian 
state-owned domestic-news agency), 
the BMPT is performing well and is 
working with tank platoons to destroy 
Ukrainian fighting positions, armored 
vehicles and ATGMs. The battlefield in 
Ukraine is providing an opportunity to 
develop BMPT tactics and integrate its 
use in the combined-arms concept.7 
This success is reportedly due to the 
BMPT’s offensive and defensive capa-
bilities.

Regarding offensive capabilities, the 
BMPT has a better field of fire and vi-
sual range than tanks, increasing the 
crew’s situational awareness. It also 
has a multi-channel weapon system 
that can quickly lock its weapons on 
targets and simultaneously fire at four 
to five targets.

RIA Novosti quoted an “informed 
source” who stated, “All this increases 
the effectiveness of tank units, espe-
cially when operating in a city where 
enemy infantry with anti-tank weap-
ons can fire from unexpected angles, 
including from above. The BMPT has 

Figure 1. Tank-support combat vehicle (BMPT). (Photo copyright Vitaly Kuz-
min. Licensed under a Creative Commons Attribution-NonCommercial-Interna-
tional License No Derivatives 4.0.)
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time to respond to these threats and 
suppress them, including the fire of 
dual 30mm cannons that penetrate 
the walls of houses.”8

Regarding defensive capabilities, a ma-
jor Russian concern before the start of 
the “special military operation” was 
the Ukrainian acquisition of North At-
lantic Treaty Organization (NATO) anti-
tank weapons such as the United 
States’ Javelin ATGM and the United 
Kingdom’s Next-Generation Light Anti-
Tank Weapon (NLAW) ATGM. Accord-
ing to RIA Novosti, another “informed 
source” stated that the BMPT could 
withstand Javelin and other Western 
ATGMs: “The experience of military 
operations shows that the BMPT ‘Ter-
minator,’ due to its increased protec-
tion, can withstand the hit of the Jav-
elin anti-tank system as well as other 
NATO-made anti-tank systems and 
grenade launchers. After these at-
tacks, the BMPTs needed minor re-
pairs in the field, so combat capability 
could fully be restored.”9

Despite Russian pronouncements 
about the effectiveness of the Russian 
military and equipment during the 
“special military operation” – which 
are notoriously unreliable and in many 
cases are demonstrably false – the 
Russians’ continued discussion of the 
BMPT concept suggests that the Rus-
sians perceive the BMPT’s perfor-
mance favorably.10

BMPT and 
Russian 
force 
design
In the past, dis-
cussion of the 
BMPT’s organiza-
tional structure in 
t h e  R u s s i a n 
ground forces re-
volved around 
three options: a 
single BMPT in a 
tank platoon, a 
BMPT platoon in 
a tank company 
or a BMPT com-
pany in a tank battalion. It appeared 
that Russia was planning to adopt the 
last option, although in regular prac-
tice the BMPT platoons in the BMPT 
company would be attached to tank 
companies, or individual BMPTs would 
be attached to tank platoons. But in 
the September edition of Armeisky 
Sbornik, a Russian armor expert pos-
its that BMPT battalions should be 
fielded in each tank regiment, and pre-
sumably each tank brigade.11

If Russian military theorists are dis-
cussing “upsizing” BMPT units from 
company to battalion level, it lends 
credence to the idea that the BMPT 
concept and performance are per-
ceived to be sound. Although there 
may now be discussion of BMPT bat-
talions instead of just BMPT compa-
nies, it is important to note that 

Russian force planning still envisions 
an approximately 1:3 ratio (one BMPT 
per three tanks) as ideal. Instead of 
one BMPT company supporting a tank 
battalion, the current schema envi-
sions one BMPT battalion supporting 
three tank battalions, with BMPT com-
panies, BMPT platoons and individual 
BMPTs being attached to tank battal-
ions, tank companies and tank pla-
toons, respectively.

Since all tank units will almost certain-
ly not have BMPT support, the “upsiz-
ing” of BMPT formations suggests the 
BMPT will be fielded in greater num-
bers than initially anticipated. It is also 
important to keep in mind that the use 
of BMPTs does not mean the Russians 
intend to abandon the use of com-
bined-arms units in favor of tanks and 
BMPTs. Rather, tank and motorized ri-
fle units will still provide mutual sup-
port, but the way this support will be 
organized will differ due to the capa-
bilities that the BMPT provides to the 
combined-arms formation. The imple-
mentation of this new system is still in 
its infancy, but Russian tacticians are 
planning for it, as will be described.

Possibilities for BMPT 
employment
Traditionally during an offensive, a 
tank battalion is usually reinforced 
with one or sometimes two motorized 
rifle companies. Generally, the tanks 
form the first echelon, with the sec-
ond echelon consisting of BMPs/BTRs, 
followed by their dismounts standing 
off at 200 meters or moving from cov-
ered position to covered position. But Figure 2. U.S. Soldiers fire an FGM-148 Javelin. (U.S. Army photo)

Figure 3. A United Kingdom Soldier launches an NLAW. 
(United Kingdom Ministry of Defence photo licensed under 
the Open Government Licence version 1.0)



6               Fall 2022

BMPTs, when present, can be in the 
first or second echelons of a com-
bined-arms reserve, remain directly 
subordinate to the battalion com-
mander, and in urban operations can 
be part of the assault group. BMPTs 
will permit the more lightly armed and 
armored BMPs and BTRs to still pro-
vide support but stay farther behind 
the line of contact.

When acting as part of first-, second- 
or third-echelon battalions, the BMPT 
conducts fire support and destroys the 
enemy, focusing on enemy antitank 
systems. In a combined-arms reserve, 
the BMPT will repel enemy counterat-
tacks, defend flanks and deal with un-
foreseen contingencies. When directly 
subordinated to a battalion command-
er, BMPTs destroy enemy personnel, 

means of fire, armored vehicles and 
tanks; support the actions of the first 
and second echelons (when they are 
engaged in battle); and cover the 
flanks.

The current opinion of Russian tacti-
cians is that BMPTs are generally most 
effective when employed in the same 
echelon as tanks. In this scheme of 
maneuver, BMPTs can provide close-
fire support for tanks by effectively de-
stroying enemy antitank weapons 
both at the forefront and throughout 
the depth of the enemy’s defense. The 
decision about the exact nature of 
BMPT employment depends on vari-
ables relating to the combat mission; 
intent of the senior commander; and 
composition, state and position of the 
enemy. 

Variant 1. In this variant, a BMPT is 
placed at equal intervals (1:3) be-
tween the tanks of the formation, with 
the BMPT platoon commander situat-
ed next to the tank-platoon leader. 
This scheme of maneuver will be most 
beneficial in situations when the ene-
my is in a hasty and/or unprepared de-
fense.

Variant 2. During an offensive in spe-
cial conditions (urban terrain, moun-
tains, forest, desert, etc.), it is impor-
tant to prevent the enemy from sud-
denly flanking attacking battalion and 
the seams between companies. There-
fore the combat formation of the com-
panies (platoons) will be oblique from 
right/left, and a robust reconnaissance 
will be conducted in the directions 
from which the enemy could possibly 
approach. The second echelon (re-
serve) will maintain constant readi-
ness to thwart any potential enemy at-
tack. In this scheme of maneuver, 
BMPTs are placed on the flanks of the 
attacking tank companies, with the 
position of the platoons oblique from 
left to right (or right to left).

Variant 3. In situations where the en-
emy has a prepared defense with 
dense antitank fires and engineer ob-
stacles, a breakthrough zone must be 
established. The battalion commander 
(if not the higher commander) will de-
termine the direction for this concen-
tration of effort. In this scheme of ma-
neuver, the BMPTs are placed on the 
direction of concentrated effort.

Variant 4. For the successful develop-
ment of an offensive, the timely intro-
duction of the second echelon 

Figure 4. BMPT battalion. (U.S. Army graphic by Dr. Charles K. Bartles)

Figure 5. Tank regiment (with BMPT battalion). (U.S. Army graphic by Dr. Charles K. Bartles)
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(combined-arms reserve) into battle is 
important. When the second echelon 
of the battalion is introduced into bat-
tle, it is advisable to place the BMPT 
on its flanks to provide covering fires 
for the tank company conducting the 
assault and to protect it from possible 
enemy counterattacks.

If the second echelon is committed to 
combat, one of the tank companies of 
the first echelon is withdrawn from 
combat. Then the BMPTs supporting it 
can be retasked to support the new 
tank company being introduced to 
battle.

In any case, the placement of the 
BMPTs in the combat formation of the 
battalion is determined by the battal-
ion commander. In some cases, the 
battalion commander may not attach 
the BMPTs to the first-echelon compa-
nies but instead leave them in his re-
serve to deal with unforeseen 

Figure 6. Tank brigade (with BMPT battalion). (U.S. Army graphic by Dr. Charles K. Bartles)

Figure 7. Combat formation of tank companies each reinforced with motorized rifle platoon and BMPT platoon. The 
platoons are positioned in line (BMPTs are placed evenly between the tanks). (U.S. Army graphic by Dr. Charles K. Bar-
tles)
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Figure 8. Combat formation of tank companies, each reinforced with motorized rifle platoon and BMPT platoon. The 
BMPT platoons are positioned oblique from right/left. (U.S. Army graphic by Dr. Charles K. Bartles)

Figure 9. Combat formation of tank companies, each reinforced with motorized rifle platoon and BMPT platoon. The 
position of the platoons is in line (BMPTs are placed on the direction of concentration of the main effort). (U.S. Army 
graphic by Dr. Charles K. Bartles)

contingencies. This is done primarily 
to repel possible enemy counterat-
tacks. These BMPTs will move with the 

second echelon of the battalion to ei-
ther reinforce the second echelon as 
it enters battle or else perform some 

other combat mission.
Based on Russian’s initially heavy tank 
losses in Ukraine, many in the West 
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have concluded that the tank is obso-
lete. Later combat in Ukraine showed 
that tanks are still a vital and decisive 
weapons system that play a critical 
role in modern combat.12 However, it 
is also clear that tanks need immedi-
ate support against air and ATGM at-
tack.

It is apparent that Russian military 
theorists have concluded that the 
BMPT concept is viable and merits 

further development based on the sys-
tem’s combat experience in Syria and 
Ukraine. But Russian military theorists 
seem convinced that BMPTs will sig-
nificantly increase the combat capa-
bilities of a tank battalion, especially 
in urban areas where tanks have tra-
ditionally had difficulties. BMPTs can 
reportedly ensure the completion of 
combat missions in a shorter time and 
to a greater depth/width than tank 

formations acting without BMPT sup-
port.

The BMPT has been under consider-
ation and development since the days 
when the Soviet Army and Warsaw 
Pact confronted NATO. The BMPT was 
designed not only for urban areas but 
also for the large, open areas of Rus-
sia where a noncontiguous (fragment-
ed) battlefield with open flanks would 
be the norm, and maneuver and fire-
power would dominate the fight.

The “special military operation” in 
Ukraine is not that battlefield. The 
Ukrainian forces outnumber the Rus-
sians, the lines are contiguous, and 
firepower has a decided edge over 
maneuver. Two artillery armies with a 
common history, geography and way 
of war are battling for a decision that 
is anything but quick. The BMPT has 
arrived late to the fight and in small 
numbers.

Some lessons appear to be developing 
from that conflict. Reliable reconnais-
sance, communications and precision 
fires are crucial. Towed artillery ap-
pears to be a thing of the past. System 
support and maintenance need a lot 
of work. Firepower enables maneuver, 
but firepower is not strictly the 

Figure 10. BMPT platoon in the second echelon (BMPTs on company flanks). (U.S. Army graphic by Dr. Charles K. Bar-
tles)

Figure 11. Legend of Russian symbols for Figures 7-10. (U.S. Army graphic by 
Dr. Charles K. Bartles)
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provenance of the artillery. The BMPT 
provides a tank unit with significant 
firepower in conjunction with the ar-
tillery and enhanced mounted infan-
try. The BMPT will probably be a larger 
component of Russian tank units fol-
lowing the current conflict.
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Expanding Role of Mobile 
Protected Firepower for Army 2030

by LTC (Retired) Lee F. Kitchen and 
MAJ Aram M. Hatfield

The U.S. Army awarded General Dy-
namics Land Systems a low-rate initial-
production contract June 28, 2022, to 
produce 96 mobile protected firepow-
er (MPF) vehicles capable of providing 
infantry brigade combat teams (IBCT) 
with “greater survivability, the ability 
to identify threats early and at greater 
distance … allowing Soldiers to move 
at a faster pace.”1 The MPF’s shock, 
mobility and firepower will provide 
the light-infantry division the ability to 
fight and win in multidomain large-
scale combat operations. However, 
this use case is decidedly narrow in 
scope.

The MPF’s expeditionary characteris-
tics make it viable in operations where 
heavier vehicles cannot be employed. 
The MPF can serve in a wider variety 
of roles across the land domain be-
yond its planned purpose as an infan-
try-support weapon in the light-infan-
try division. Expanding the role of the 
MPF in both light and armor-centric 
divisions and corps can greatly in-
crease the mobility and firepower of 
the Army’s largest tactical formations.

The MPF is the Army’s first new tank 
since fielding the M1 Abrams main 
battle tank (MBT) in 1980. The M551 
Armored Reconnaissance/Airborne As-
sault Vehicle, “General Sheridan,” 
which entered service in 1966, was 
the Army’s last light tank. Although 
the Sheridan possessed the attributes 
of a light tank – such as thinner armor 
and less weight than the MBT, and 
greater strategic and tactical mobility 
than a heavier tank – the Army re-
fused to call the M551 a light tank. 
Similarly, calling the MPF something 
other than a tank “is intended to dis-
suade service members from viewing 
it as a tank-like vehicle and then em-
ploying in the same way as the M1.”2

Certainly, the lighter weight and pro-
tection of the MPF vehicle necessi-
tates that it be employed differently 
than the better-protected M1. This 
does not mean that the system must 

be relegated to the duties of an as-
sault gun. Commanders should consid-
er the possibility of collectively em-
ploying the MPF to exploit opportuni-
ties and achieve objectives through 
overwhelming shock and firepower.

Restating requirement 
for light tank
Since the M551’s retirement, light for-
mations resorted to using uparmored 
humvees with a variety of weapons as 
a replacement for the M551. Near-
peer adversaries during the same pe-
riod continued to field strategically 

and tactically deployable light ar-
mored fighting vehicles far more lethal 
and survivable than uparmored hum-
vees. Recognizing the need for more 
substantial armor support to infantry, 
the XVIII Airborne Corps has frequent-
ly requested mechanized company-
teams to support IBCTs during Joint 
Readiness Training Center (JRTC) rota-
tions and for future contingency oper-
ations.3

MG John W. Nicholson Jr., command-
ing 82nd Airborne Division, voiced the 
need for a platform that would pro-
vide the division with capabilities like 

Figure 2. M8 Armored Gun System (AGS) Level 2 armor, circa 1994. (U.S. Army 
photo)

Figure 1. M551 Sheridans of Troop E, 17th Cavalry, 101st Airborne Division, at 
Fort Campbell, KY, in April 1972. (U.S. Army photo)
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those of M551. “Having [MPF] that 
can be delivered either by air-drop or 
air-land enables us to retain the initia-
tive we gain by dropping in,” MG Nich-
olson said. “But if all we are doing is 
jumping in and then moving at the 
speed of World War II paratroopers, 
we are going to rapidly lose the initia-
tive we gained by conducting strategic 
or operational joint forcible entry.”4

The MPF has since evolved from an 
idea to a platform capable of “neutral-
izing enemy prepared positions and 
bunkers and defeating heavy machine-
guns and armored vehicle threats dur-
ing offensive operations or when con-
ducting a defensive operation against 
attacking enemies.”5

While the MPF provides substantial 
firepower to the IBCT, the Russo-
Ukrainian war raises significant ques-
tions about the survivability of armor 
in modern war. Ukrainian troops have 
been extremely effective at destroying 
Russian vehicles with man-portable 
anti-tank guided missiles (ATGMs). 
Without an active countermeasure 
system, armored vehicles remain high-
ly vulnerable to ATGMs and other pro-
jectiles. Considering the reality that 
dismounted infantry and indirect fires 
cannot completely defeat enemy anti-
armor threats, the final production de-
sign of the MPF will be capable of 
mounting the Trophy Active Protection 
System.6

MPF in division
The planned organization for MPF, ac-
cording to the Army 2030 divisional 

realignment, provides each light divi-
sion with an armor battalion consist-
ing of three MPF companies, a for-
ward-support company and a head-
quarters and headquarters company. 
Since the primary purpose of the MPF 
battalion is to support infantry bri-
gades and battalions by detaching 
MPF companies and platoons to them, 
the battalion headquarters will lack 
the full staffing required to conduct 
battalion-level tactical operations. In-
stead, the battalion’s primary function 
is to provide training, administrative 
and sustainment support to the com-
panies as they support the infantry.7

The inherent versatility of the MPF al-
lows a wider variety-of-use cases and 
force-structure models that can pro-
vide division commanders with a 
greater set of options. In World War II, 
the Army pooled separate tank battal-
ions at the corps or field-army levels 
for piecemeal attachment to an infan-
try division, regiment or battalion 
deemed in need of armor support. The 
separate tank battalion retained the 
capability to fight, in its organic orga-
nization, as part of a larger task force 
or in support of a division or corps.8

The Army of 2030 should retain this 
capability for flexible employment by 
making the MPF battalion a warfight-
ing formation capable of conducting 
battalion-level operations in support 
of division objectives. Organizing the 
MPF battalion as a non-tactical forma-
tion prevents the division commander 
from fully exploiting the range of the 
MPF’s capabilities. For example, a 

tactical MPF headquarters could mass 
its battalion in a counterattack during 
a division defense, bringing its over-
whelming shock and firepower to bear 
on an unsuspecting enemy. Without a 
tactical battalion headquarters to 
command and control the division’s 
MPF, commanders may have to settle 
for local counterattacks by MPF com-
panies in each brigade’s sector.

It is understandable that the Army 
must make hard choices in an environ-
ment of fiscal and personnel con-
straints, but a resource decision 
should not diminish the capabilities of 
a weapon system. Division command-
ers who intend to employ the MPF 
battalion as a tactical headquarters 
should man it as such by moving the 
appropriate staff and personnel to the 
battalion from across the division. 
While this induces risk in other tacti-
cal battalions by removing manpower, 
the result is a tactical armor battalion 
capable of massing an extraordinary 
amount of the division’s combat pow-
er at a decisive point.

Many organizational structures are vi-
able if the Army designs the divisional 
MPF battalion as a tactical headquar-
ters. The Army published doctrine for 
such an organization in 1994 in prepa-
ration for the fielding of the M8 AGS, 
which it eventually canceled. Field 
Manual (FM) 17-18, Light Armor Op-
erations, since rescinded, states that 
the divisional M8 AGS battalion could 
fight as a maneuver force when the 
enemy has a considerable mechanized 
or armored force; terrain favors the 
use of it as a maneuver force; or a con-
tingency mission has matured to the 
level that the entire division has de-
ployed. A modern interpretation of 
this concept is a task-organized provi-
sional combined-arms battalion-light 
(CAB-L).

One possible organization for the CAB-
L (Figure 4) would add a rifle company 
to the MPF battalion to provide local 
security and counter anti-tank threats. 
The rifle company would be equipped 
with infantry-squad vehicles to main-
tain pace with the MPF. Depending on 
the mission variables, the CAB-L would 
accept other enablers to aid in mission 
accomplishment. In this configuration, 
the division commander can employ 
the CAB-L to provide more firepower 

Figure 3. The MPF ground-combat vehicle from General Dynamics Land Sys-
tems. (U.S. Army photo)
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to the main effort or to use the CAB-
L’s mobility and shock action for pen-
etration or exploitation operations.9

MPF in combined joint 
forcible-entry 
amphibious 
operations
Defending his service’s decision to 
eliminate its tank battalions, Marine 
Corps Commandant GEN David Berger 
said, “We need an Army with lots of 
tanks … We don’t need a Marine Corps 
with tanks.” The Marine Corps’ deci-
sion to divest its tanks created a natu-
ral role for the MPF in amphibious 
joint forcible-entry operations, a mis-
sion not previously considered when 
designing the MPF.10 The Abrams’ stra-
tegic-deployment limitations, size and 
heavy sustainment requirements com-
plicate its employment in amphibious 
operations. The MPF provides advan-
tages over legacy armor in the Indo-
Pacific’s dense jungle environment, 
numerous islands and unimproved 
roads, not to mention its potential em-
ployability on existing amphibious-
landing craft.

Bearing in mind that the latest itera-
tion of FM 3-0, Operations, includes a 
chapter on Army operations in mari-
time environments, MPF-equipped 
light divisions that are regionally 
aligned to the Indo-Pacific region 
should consider their contribution to 
amphibious operations. One example 
is employing a variation of the CAB-L 
concept to rapidly expand a Marine 
Corps-established beachhead while 
the joint force continues to build com-
bat power. The MPF is a natural fit to 
fill the armor gap left by the Marine 
Corps, and it possesses further utility 
outside of the light division as well.

MPF in future armor-
centric divisions
Beyond its planned employment in 
light-infantry divisions, the MPF’s mo-
bility and firepower make it a viable 
replacement for the M1 tank in caval-
ry formations of the future armor-cen-
tric divisions. Its lighter weight gives it 
greater agility and mobility than the 
Abrams, allowing it increased maneu-
verability in restricted and urban ter-
rain. The MPF’s weight reduces the 
road and bridge limitations on the 

North Atlantic Treaty Organization’s 
eastern flank that otherwise provide 
mobility challenges to armor-centric 
formations, and it offers advantages in 
the Indo-Pacific as previously stated. 
Employing the MPF in a heavy cavalry 
formation does introduce tradeoffs; its 
reduced firepower and lighter armor 
may diminish its ability to fight for in-
formation. However, its greater strate-
gic and tactical mobility and greater 
agility are reasonable offsets to the 
relative reductions in firepower and 
protection.

Commanders must also consider the 
operational environment’s restrictions 
on their own heavy armor will also af-
fect the enemy’s ability to introduce 
tanks; employing the MPF in these 
scenarios may provide U.S. forces with 
a significant advantage over an unde-
requipped adversary. When teamed 
with the Bradley Fighting Vehicle or its 
future replacement, the MPF provides 
the commander with a well-rounded 
reconnaissance formation capable of 
performing high-tempo cavalry opera-
tions in the Army’s current regions of 
focus.

Corps armored-
cavalry regiment-light
In addition to its practicality in both 
light and armor-centric divisions, the 

MPF can provide the Army’s light 
corps with the basis for a potent re-
connaissance and security (R&S) for-
mation. While the division’s focus is 
tactical maneuver, the focus of the 
corps is shaping conditions and cir-
cumstances through its enablers and 
organic assets to ensure the success of 
its assigned divisions.11 Essential to 
the success of a corps is a formation 
that can provide the full range of R&S 
operations. 

Since the conversion of 2nd and 3rd Ar-
mored Cavalry Regiments (ACRs) to 
Stryker brigade combat teams (SBCTs) 
in 2005 and 2013 respectively, the 
Army has been without a purpose-
built corps-level R&S formation. An 
MPF-centric ACR that mixes lighter re-
connaissance vehicles with the heavi-
er-hitting MPF provides the corps with 
an R&S formation that possesses the 
necessary mobility and firepower to 
fight for information across a broad 
range of operational environments.

The ACR-light (ACR-L) would consist of 
three cavalry squadrons consisting of 
two MPF companies and two cavalry 
troops. The ACR-L would also include 
a fires squadron, a sustainment squad-
ron and more enablers from the corps 
as needed.

Employing light armor in an ACR is not 

Figure 4. CAB-L organization.
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without precedent; before the cancel-
lation of the M8 AGS, the Army 
planned to field M8s to 2nd ACR, grant-
ing the regiment a greater capacity to 
aggressively fight for information. Giv-
en the complexity and the scope of 
corps-level R&S operations, an ad hoc, 
provisional formation entails unac-
ceptable risk. To mitigate this risk, it 
must be a table of organization and 
equipment formation requiring the 
procurement of additional platforms.

The Army can leverage the MPF to cre-
ate light ACRs for I Corps, V Corps and 
XVIII Airborne Corps designed for use 
in the U.S. European Command and 
U.S. Info-Pacific Command area of op-
erations or any operational environ-
ment that precludes the use of heavi-
er armor. The Army can manage the 
personnel costs of activating an ACR-L 
by converting existing SBCTs. I Corps 
could gain an ACR-L by converting an 
SBCT from 7th Infantry Division; like-
wise, an SBCT from 4th Infantry Divi-
sion could be relocated to Fort Stew-
art, GA, and converted to an ACR-L for 
XVIII Airborne Corps.

Finally, V Corps’ European mission set 
necessitates the conversion of 2nd 
Stryker Cavalry Regiment to an ACR-L. 
Given its increased mobility, protec-
tion and firepower over existing light 
and medium vehicles, the MPF will 
provide I, V and XVIII Corps with a sig-
nificantly more lethal capability that 
can be employed in an expeditionary 
manner to locations that considerably 
restrict the mobility of heavier forces.

DOTMLPF-P 
considerations
Although this article focuses primarily 
on the organization of potential future 
MPF units, there are other elements 
of doctrine, organization, training, ma-
teriel, leadership and education, per-
sonnel, facilities and policy (DOT-
MLPF-P) the authors consider rele-
vant.

Doctrine. While the MPF is intended 
to primarily serve in an infantry-sup-
port role, expanding its use cases ne-
cessitates more supporting doctrine. 
Placing the MPF in a cavalry squadron 
or regiment means MPF crews and 
units must be proficient in indepen-
dent armor operations, fighting for in-
formation and close-in support to 
ground troops. The inherent differenc-
es in maneuver, fire control, commu-
nication and more among these differ-
ent missions should be codified in a 
single manual, providing a sole doctri-
nal source for both MPF units and the 
units they support. The blueprint for 
an all-encompassing MPF manual al-
ready exists in FM 17-18, Light Armor 
Operations.

In addition to updating the manual for 
multidomain operations, doctrine 
writers should add a purpose-built 
chapter on urban operations. The in-
creasing likelihood that U.S. forces will 
conduct future operations in urban 
terrain means that MPF crews and 
units must be prepared to fight in cit-
ies. Maneuver leaders must dispel the 
notion that tanks do not belong in 

cities. The role of armor in the urban 
fight nests with the MPF’s mission to 
reduce fortified positions for the in-
fantry; as demonstrated in Fallujah in 
2004, a well-trained and well-re-
sourced armor force can have outsized 
effects while minimizing casualties for 
the combined-arms team.12

A chapter on urban operations should 
address both the MPF and infantry 
forces. Topics should include forma-
tions of combined infantry-armor 
teams; the conduct of local security 
for the MPF; sectors of fire; surface-
danger zones; communications; when 
and how infantry should ride on the 
MPF; and more. Although MPF units 
will undoubtedly cover these topics in 
their own standing operating proce-
dures (SOPs), the doctrine should pro-
vide a baseline to ensure that units 
think about all aspects of infantry-ar-
mor operations in urban terrain.

Organization. Sustaining the MPF bat-
talion, regardless of its organization, 
may prove to be the greatest difficulty 
for light divisions. The MPF battalion’s 
forward-support company (FSC) will 
be robust enough to support each 
MPF company separately across the 
division’s operational environment. 
The FSC’s assets will likely be orga-
nized into separate teams that would 
detach from the battalion along with 
each MPF company during operations. 
These teams will contain the neces-
sary transportation, maintenance and 
recovery assets to keep MPF compa-
nies fully-mission-capable during op-
erations, and they will integrate with 
infantry brigade-support battalions to 
ensure seamless sustainment.

Leaders must also consider the strain 
that an MPF battalion places on the 
division-sustainment brigade and 
whether the current organization of 
the sustainment brigade can support 
the quantities of fuel and ammunition 
that the MPF will consume. Light divi-
sions must anticipate the massive in-
crease in demand or risk having the 
MPF battalion culminate early in an 
operation.

Training. Regardless of how divisions 
and corps implement MPF, collective 
training at home stations will take on 
a new level of importance. Those units 
who plan to work closely with MPF 

Figure 5. ACR-L organization.
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must regularly conduct collective field 
and live-fire training with MPF so that 
all participants gain knowledge, re-
spect and familiarity with each other, 
which will prevent accidents and in-
crease effectiveness in combat. Al-
though doctrine will provide a base-
line, MPF and supported units should 
create a living SOP to continually im-
prove interoperability. As a habitual 
element of Joint-force amphibious op-
erations, MPF formations must also 
train with Marine Corps landing forc-
es.

Wider employment of the MPF by con-
verting SBCTs to ACR-Ls will surely 
cause a wider training issue. Convert-
ing an infantry-centric brigade to a de-
cidedly more armor-centric regiment 
will put a burden on the Army to prop-
erly reallocate personnel.

The Army can alleviate this problem by 
creating an additional skill identifier 
for MPF crewmen in the interim, so 
that any maneuver Soldier can be cer-
tified on the platform while the U.S. 
Army Armor School works to generate 
the required number of MPF crew-
men. By adding an MPF leader’s 
course for officers and noncommis-
sioned officers, mobile training teams 
can certify existing Soldiers on the 
platform without undergoing massive 
personnel movements.

Materiel. The light division’s ability to 
perform MPF recovery operations is a 
major concern. Current wheeled re-
covery systems are incapable of lifting 
or towing a 38-ton tracked vehicle, 
leaving the M88A2 Hercules tracked 
recovery vehicle as the only option. As 
it stands, the M88A2 is overqualified 
for the job given its original purpose 
of recovering the M1 Abrams, which 
now stands at more than 70 tons.

Of course, the M88A2 must also be 
able to be recovered, necessitating at 
least two of the vehicles at any light 
division. An ideal solution would be to 
manufacture a light armored recovery 
vehicle on the MPF chassis, allowing 
better interoperability between recov-
ery and MPF vehicles. However, since 
the vehicle would have to be manufac-
tured in low numbers, this solution is 
extremely costly. If the Army were to 
employ the MPF in greater numbers 
across the force as this article 

envisions, the cost of manufacturing 
this solution would correspondingly 
diminish.

A second materiel acquisition that 
would enhance the MPF platform is a 
mine plow and mine roller for con-
ducting the combined-arms breach. 
This would greatly increase the speed 
and safety with which light engineers 
are able to reduce obstacles, and it 
would allow MPF units to conduct in-
stride breaches of simpler obstacles. 
However, mine plow and roller trans-
port requirements may prevent them 
from being brought forward on expe-
ditionary deployments. Like the recov-
ery vehicle, these systems would be 
costly to manufacture in relatively low 
numbers and would equally become 
more cost-efficient with greater em-
ployment of MPF across the force. Ul-
timately, the need (or lack thereof) for 
these materiel solutions will be real-
ized during MPF training and employ-
ment, at which point these decisions 
can be re-evaluated.

Bridging assets for the MPF-equipped 
light division or ACRs are also worthy 
of consideration. The current Rapidly 
Emplaced Bridge System (REBS) can 
support tracked vehicles weighing up 
to 40 tons, and wheeled vehicles up to 
50 tons. The current stated weight of 
the MPF at 38 tons means that a com-
bat-loaded and equipped MPF could 
very easily exceed the REBS’ 40-ton 
tracked vehicle capacity. Any supple-
ments to the MPF, like more armor or 
an attached mine plow, would similar-
ly create risk in bridging operations.

Adding more capacity to the REBS may 
soon be necessary to ensure proper 
gap-crossing ability for MPF units. In 
the meantime, MPF operators and ma-
neuver planners should remain aware 
of this issue.

Leadership and education. The first 
MPF company is not expected to be 
fielded until mid-2025.13 However, 
leaders in every warfighting function 
must consider how MPF will be em-
ployed and how they will support or 
integrate the vehicle into their opera-
tions. The Army’s professional military 
education should begin to integrate 
MPF into training prior to 2025 by up-
dating decisive-action training envi-
ronment scenarios to incorporate 

MPF. At a minimum, these changes 
should occur in the maneuver basic of-
ficer leader courses, the Maneuver 
Captain’s Career Course (MCCC) and 
the Command and General Staff Col-
lege (CGSC).

Division and corps warfighter simula-
tions should also include MPF to pro-
vide staffs with a heightened level of 
familiarity. The publication of MPF 
doctrine prior to 2025 will also give 
leaders the chance to conduct profes-
sional development with their subor-
dinates, building capability and readi-
ness before engaging in training.

Facilities. The ability of divisions and 
corps to build and train cohesive 
teams around the MPF will rely con-
siderably on their available training fa-
cilities. If the best interoperability 
training occurs during collective field 
and live-fire training, MPF-equipped 
units require the necessary maneuver 
areas, live-fire ranges and mainte-
nance facilities to do so. Since posts 
housing light divisions generally lack 
these facilities, leaders may have to 
accept compromises. If the cost of 
building suitable range complexes is 
too expensive, MPF units at locations 
like Fort Bragg, NC, Fort Campbell, KY, 
or Joint Base Lewis-McChord, WA, may 
be forced to conduct regular travel to 
a suitable nearby post for live-fire 
training – Fort Knox, KY, Fort Pickett, 
VA, and Fort Stewart, GA, come to 
readily to mind. In other locations, a 
lack of access or proximity to the ap-
propriate facilities at their parent 
unit’s location may cause MPF units to 
be permanently stationed away from 
their parent units entirely to achieve 
the necessary levels of readiness. Both 
scenarios make collective training with 
supported or task-organized units dif-
ficult. This situation provides an op-
portunity to regularly practice deploy-
ment readiness by traveling to anoth-
er post, increasing units’ preparedness 
for contingency operations.

Conclusion
In a significant milestone for maneu-
ver forces and after nearly 30 years 
since the retirement of the M551 
Sheridan, the Army will successfully 
field the MPF to light infantry divisions 
in 2025. The MPF will provide much-
needed mobility, shock and firepower 
to light divisions; the inherent 
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versatility of the platform will un-
doubtedly cause MPF units to take on 
new missions. In anticipation of this 
growth, leaders must envision a vari-
ety of MPF organizations and missions. 
The possibility of employing the MPF 
as a tactical battalion provides the di-
vision commander with a separate 
battalion that can aggressively maneu-
ver and fight across the battlefield, 
generating an overwhelming shock at 
the decisive point.

Similarly, the Army’s corps can employ 
MPF as the centerpiece of a light ar-
mored cavalry regiment suitable for 
maneuver across the Indo-Pacific and 
the European continent, or in contin-
gencies worldwide. The MPF may even 
prove useful in heavy cavalry forma-
tions, favoring mobility and agility vs. 
the heaver M1. As the ever-increasing 
weight of other armored platforms 
limits their mobility and expeditionary 
deployment, the MPF, limited only by 
fiscal and manpower constraints, is 
best suited to provide the Army’s light 
forces with a versatile system capable 
of a variety of missions. 
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Combat Vehicle Developments to 
Propel Army of 2030 – and Beyond

by Dan Heaton

Protection from above, an adaptabili-
ty for future technology and a reduced 
logistical footprint are among the 
transformational capabilities of the 
new armored vehicles in development 
for the Army’s divisions and armored 
brigade combat teams (ABCTs).

As the Army moves toward 2030, its 
16 ABCTs (11 in the active-duty force 
and five in the National Guard) are un-
dergoing a once-in-a generation trans-
formation to bring new capabilities to 
leaders and Soldiers. The ABCTs of 
2030 require new and different capa-
bilities to defeat potential adversaries 
on future battlefields that will use ad-
vanced equipment and cutting-edge 
technologies in the 21st Century. To 
counter these future threats from 
peer adversaries, the Army Future 
Command’s Next-Generation Combat 
Vehicles Cross-Functional Team (NGCV 
CFT) works with both internal and ex-
ternal partners to develop faster, more 
survivable and more capable armored 
vehicles, able to deliver increased fire-
power to the battlefield.

Transforming the capabilities of ABCT 
is a team sport. The next generation of 
combat vehicles is being developed 
with a partnership that stretches 
across the Army and beyond:
• The Maneuver Center of Excellence 

is the Army’s centralized planner, 
manager and integrator for capability 
development and user activities for 
Army combat formations.

• NGCV CFT is  responsible for 
developing sound requirements for 
the highest-priority capabilities, 
supported by Soldier feedback, to 
close capability gaps.

• T h e  M a n e u v e r  C a p a b i l i t i e s 
Development and Integration 
Directorate is responsible for 
determining and developing future-
force capabilities for the infantry and 
armored force of tomorrow and for 
co n d u c t i n g  ca p a b i l i t y- b a s e d 
doctrine, organization, training, 
materiel, leadership development, 

p e r s o n n e l ,  f a c i l i t i e s  a n d 
policies assessments, experiments 
and integration.

• The Ground-Combat Systems Center 
conducts the foundational research 
and prototyping required for 
potential new systems.

• Program Executive Office-Ground 
Combat Systems acquires the 
vehicles.

Together, this team – with support 
from industry and academia – are 
moving deliberately to deliver cutting-
edge capabilities to Soldiers.

To achieve maximum effect, armored 
and combat vehicles must be able to 
operate in a formation capable of 
working with our sister services, allies 
and partners. Individual platforms 
must have robust, interoperable com-
munications data links both to other 
platforms in the formation and to 
higher-echelon commanders. Real-
time communications will allow divi-
sion-level-and-above leaders to see 
and understand the big picture and 
rapidly allocate and employ assets to 
attack an enemy across all domains, 
while commanders at the brigade lev-
el and below focus on the close fight. 
Developments underway now in the 
Army’s next generation of combat ve-
hicles will ensure our formations re-
tain overmatch into 2030 and beyond.

The U.S. Army is now delivering its 
first new tracked armored vehicles in 
40 years. In January 2023, the first Ar-
mored Mult i -Purpose Vehic les 
(AMPVs) will arrive at 1st ABCT, 3rd In-
fantry Division, at Fort Stewart, GA, in 
what will be the first of a steady 
stream of AMPV deliveries to ABCTs. 
Development of Optionally Manned 
Fighting Vehicles (OMFVs) continues 
to proceed, with manufacture of pro-
totype vehicles starting in 2023. Ex-
perimentation on concepts that will 
inform future decisions on upgrades 
to the Abrams tank will continue in 
2023, supporting development efforts 
that could eventually lead to the Next-
Generation Main Battle Tank (NGMBT).

While AMPV, OMFV and tank research 
are all at different stages of develop-
ment, they share key commonalities: 
digital design and open systems archi-
tectures. OMFV and future tank devel-
opments will feature the Ground-Com-
bat Systems’ Common Infrastructure 
Architecture (GCIA), which is also 
known as Modular Open-System Ar-
chitecture (MOSA).

The GCIA approach is central to cur-
rent OMFV design efforts. Simply put, 
GCIA allows the Army to incorporate 
today’s technology into a vehicle, 
while its operating system is intention-
ally designed in such a way that future 
technology can still be easily incorpo-
rated. GCIA also allows future technol-
ogy from Company X to be incorporat-
ed into a vehicle designed by Company 
Y because of the “open” nature of the 
underlying system. AMPV is being 
fielded with a MOSA-compliant sys-
tem.

“On OMFV, our industry partners are 
looking at different armor-package 
considerations, different track config-
urations, what systems will we be us-
ing for targeting and active protection 
systems [APSs],” said BG Geoffrey A. 
Norman, director of NGCV CFT. “The 
science is continuing on all these 
fronts, and we don’t know for certain 
which technologies will be ready next. 
But we will have the architecture in 
place where we can add those tech-
nologies when they have reached the 
appropriate level of maturity.”

While science and technology devel-
opments are happening in industry 
and in government labs and test cen-
ters, the Army is also closely watching 
how armored vehicles are being em-
ployed in the most recent Russian in-
vasion of Ukraine in 2022, as well as 
how they were used in the Nagorno-
Karabah conflict of 2020. In both of 
those conflicts, losses of tanks and 
other armored vehicles largely appear 
to stem from lack of combined-arms 
tactics, compromised logistics, de-
layed and neglected maintenance, 
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poor training and even morale issues. 
Where armor has been properly main-
tained and employed as part of a mo-
bile combined-arms operation, tanks 
and other combat vehicles proved 
their operational value on the battle-
field.

In a change from 20th Century vehicle-
design philosophies, vulnerabilities 
from unmanned aerial systems or 
more conventional weapon systems 
require new approaches. Future U.S. 
vehicles are therefore being devel-
oped with 360-degree defense sys-
tems as part of the original design.

Logistics-chain issues are being ad-
dressed through several avenues. 
AMPV was designed on a significantly 
upgraded chassis of a Bradley Fighting 
Vehicle (BFV), which provides a level 
of mechanical commonality to vehicles 
already existing in the formation. Per-
haps most exciting is the development 
of efficient and reliable hybrid diesel-
electric engines to power future 

vehicles. OMFV is being designed with 
a requirement that under most tacti-
cal-use cases, it would need to be re-
fueled no more than once per day.

Further, OMFV will be able to operate 
on silent watch and to move for short 
distances in a silent mode. Increasing-
ly, hybrid engines are viewed as the 
means to achieve these increased re-
liability and reduced logistics de-
mands. This will not only significantly 
decrease the logistical tail needed to 
support the ABCT but will greatly add 
to the agility and adaptability OMFV 
will bring to the armored division.

AMPV
“Tough beats fancy,” BG Norman said. 
“And AMPV is not fancy. It is simply a 
tough vehicle that is going to bring a 
level of reliability and durability that 
our modern formations demand.”

AMPV will replace the aging M113 
family of vehicles, which first entered 
active service in 1959. The Army is 
forecast to eventually purchase more 

than 2,800 AMPVs. AMPV will be de-
livered in five variants: general pur-
pose, mortar carrier, medical evacua-
tion, medical treatment and mission-
command vehicles. AMPV will fulfill 
the Army’s strategy requirements of 
protection, mobility, reliability and in-
teroperability.

Perhaps the most significant attribute 
that AMPV brings to the fight is its 
ability to keep pace with the Abrams 
and Bradley, allowing the formation to 
maneuver more quickly and operate in 
a more dispersed manner.

OMFV
To defeat our adversaries on the mod-
ern battlefield, the Army of 2030 re-
quires new, advanced combat plat-
forms that are not merely updates of 
vehicles designed in the 1970s. While 
OMFV will replace the BFV in the 
ABCT, the OMFV is not merely an up-
dated Bradley. Rather, OMFV will be a 
transformational infantry fighting ve-
hicle, incorporating new technologies 

Figure 1. The AMPV has undergone extensive testing at all three of U.S. Army Yuma Proving Ground’s natural environ-
ment test centers: Yuma Test Center outside Yuma, AZ; Cold Regions Test Center at Fort Greely, AK; and most recently 
at Tropic Regions Test Center in the jungle of Panama. (U.S. Army photo)
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and all the Army has learned about 
mechanized-infantry effectiveness 
since the Bradley was first fielded in 
1981.

Put simply, the OMFV will be more le-
thal and more survivable, and will fea-
ture capabilities that were barely 
imagined during the Cold War-era de-
sign of its predecessor.

The OMFV development process re-
cently concluded a digital design 
phase in which five companies created 
virtual prototypes of what the Army’s 
next infantry fighting vehicle might 
look like. A competition in which up to 
three companies will be selected to 
create actual prototypes is now under-
way, with industry partners to be se-
lected in April 2023. To meet silent-
watch and fuel-performance require-
ments in the digital prototype phase, 
all five of the Army’s industry partners 
proposed the use of a hybrid-electric 
engine, and some proposed using 
composite rubber tracks rather than 
traditional steel track.

While it remains to be seen if a hybrid-
electric engine or new track systems 
will remain in the final proposal, these 
are just two examples of the way 
emerging technologies could trans-
form how mechanized infantry con-
tributes to combined-arms operations.

OMFV will integrate APS from the be-
ginning of development. These APS 

capabilities, coupled with improve-
ments in passive armor, will allow 
OMFV to better protect against a 
range of incoming projectiles. Ad-
vancements in network data links will 
facilitate the sharing of targeting infor-
mation with unit commanders, allow-
ing better, faster decisions to be made 
assigning the best shooter to the right 
target. GCIA allows the Army to cost 
effectively update or exchange APS 
and other capabilities as technologies 
improve and threat capabilities evolve.

NGMBT
While work continues on upgrades to 
the Abrams tank, Army senior leaders 
challenged the Army and industry to 
explore the potential capabilities and 
technologies for a possible future 
NGMBT. Research on NGMBT charac-
teristics of need is in the early stages, 
focused on the observations from re-
cent conflicts abroad and strategic 
guidance from Army senior leaders, as 
well as experiments and touchpoints 
with Soldiers and units from the oper-
ating force.

This effort is also leveraging lessons-
learned from the development of 
OMFV and of another platform, mo-
bile protected firepower, which is slat-
ed for delivery to infantry BCTs start-
ing in 2025. These lessons are inform-
ing the NGMBT experimentation and 
analysis.

Figure 2. A multi-month evaluation at U.S. Army Cold Regions Test Center 
helped ensure the Army’s latest armored personnel carrier works even in the 
world’s coldest environments. The AMPV boasts the same powertrain and 
suspension system as the BFV and M109A7 self-propelled howitzer, which 
eases maintenance and logistics challenges for all three vehicles in the 
field. (U.S. Army photo by Sebastian Saarloos)

While the requirements for an NGMBT 
are early in the development phase, 
several characteristics rise in impor-
tance. NGMBT must reduce the over-
all weight of the vehicle. A lighter ve-
hicle creates operational and strategic 
advantages for the Army and the Joint 
force. 

NGMBT will also:
• Provide improved survivability and 

force protection;
• Allow increased mobil ity and 

improved transportability compared 
to the Abrams;

• Increase lethality through next-
generation fire control and improved 
accuracy;

• Reduce logistical impact to the ABCT 
and increase operational range and 
endurance; and

• Provide growth margins for future 
capabilities.

Conclusion
As each platform is delivered, it is im-
portant to note that the Army is taking 
a holistic approach to transforming 
our units. Integral to the development 
of new armored vehicles is a focus on 
how sustainment looks in the future. 
As the Army moves toward more hy-
brid-electric vehicles, batteries grow 
in importance and development of 
these capabilities continue alongside 
the development of the vehicles them-
selves.

Lighter vehicles increase operational 
mobility over varying road networks 
and bridges. Vehicles designed to be 
more climate-resistant can operate in 
the extreme temperatures – hot or 
cold – in which they may be required 
to perform. Across all fronts, advance-
ments are being made.

The work to transform the capabilities 
of the Army’s ABCTs continues as a 
team effort. NGCV CFT will focus on 
experimentation and requirements 
development to deliver Soldiers and 
leaders combat vehicles that can see 
more and sense farther than our ad-
versaries; maintain low signatures and 
footprints while remaining highly le-
thal; allow our forces to converge at 
the time and place of our choosing to 
present our adversaries multiple di-
lemmas; and achieve new levels of 
protection, reliability and connectivity.
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Transforming to Armored Combat-Engineer 
Company: Purpose-Built Solution for Armored 

Force in Large-Scale Combat Operations
by COL Anthony P. Barbina, MAJ 
John Kearby, CSM Robert C. Lake, 
1LT Catherine Lynch, MAJ Paul K. Wyatt 

It is 4:22 a.m. at the National Training 
Center (NTC) and 87th Sapper Company 
is breaching a complex mine-wire ob-
stacle in Brown Pass. The 3rd Cavalry 
Regiment is in attack positions just 
north of Hill 910, ready to assault 
through the pass and on toward its ob-
jective near Crash Hill. The 87th Sapper 
uses its M113 Armored Personnel Car-
riers (APCs), equipped with .50-caliber 
machineguns and towing mine-clear-
ing explosive-line charge (MICLIC) 
trailers, to approach and breach a lane 
through the obstacle belt. As it moves 
to secure the far side of the breach, 
87th encounters a company of boyeva 
mashina pekhoty (BMP-3) Russian 
fighting vehicles approaching from in-
ter-visibility lines in the west. The 
BMP-3s effectively scoff at the Sapper 
M113s, and they quickly shred the en-
gineer formation and reoccupy Brown 
Pass – spoiling 3rd Cavalry’s attack on 
Crash Hill.

For engineers, this scenario is as famil-
iar as it is frustrating. The “Brown 
Pass” is a complex piece of terrain, but 
even with 87th executing a technically 
correct breach, it could not open a 
lane due to the inferiority of its equip-
ment and the obvious gaps in its force 
structure. The U.S. Army Engineer Reg-
iment recognizes the limitations of its 
mechanized formations and has re-
cently developed a solution: the com-
bat-engineer company-armored (CEC-
A). 

Transformation effort
The engineer regiment is in the pro-
cess of modernizing combat-engineer 
formations – moving away from older 
maneuver-augmentation companies 
(MAC) and sapper companies toward 
the more capable and modern CEC-A.1 
The new formation brings significant 
engineer capability into the fight, but 
the pace of transformation across the 
regiment has been slow.

The 36th Engineer Brigade, III Armored 
Corps, headquartered at Fort Hood, 

TX, has multiple companies at various 
stages of this transformation effort, 
and it’s uniquely positioned to ob-
serve and analyze the performance of 
different company designs. Through 
that experience, 36th Engineer Brigade 
concludes that the modern CEC-A rep-
resents a tailor-made solution for the 
armored force in large-scale combat 
operations (LSCO) as it offers the le-
thality and robust engineer capability 
the fight demands. We also advise 
that maneuver commanders energize 
the process of transformation because 
seizing the training and equipping ini-
tiative will better enable fighting with 
these new engineer formations in the 
near future.

Engineer-company 
structures
There are several engineer formations 
that currently support armored units: 
Alpha and Bravo Companies within the 
brigade engineer battalions (BEBs), 
MACs, sapper companies and the 
newly forming CEC-A companies are 
housed within engineer brigades. The 
CEC-A structure currently includes 
both a legacy build sourced with “in-
lieu of” platforms2 and the fully outfit-
ted modern CEC-A (Figure 2).
• The BEB companies are M2A3 

Bradley Fighting Vehicle-based 
formations with Assault Breacher 
Vehicles (ABVs), Joint Assault Bridges 
(JABs) and D7 bulldozers. MAC and 
sapper companies are equipped 
with M113s, towed MICLIC trailers 
and the M60 chassis-based Armored 
Vehicle Launched Bridges (AVLBs).

• The legacy CEC-A is a partially 
sourced formation that adds D6 
bulldozers and M136 Volcano 
minelaying systems to the MAC/
sapper formations.

• The fully modern CEC-A is equipped 
M2A3 Bradleys, ABVs, JABs, D7 
dozers and Volcano systems. CEC-A 
offers a similar package as the 
Company A in a BEB but with more 

Figure 1. An 87th Sapper M113 APC tows a MICLIC trailer at NTC, Fort Irwin, 
CA. (U.S. Army photo)
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sapper dismounts and a greater 
number of engineer platforms.

When it comes to supporting the ar-
mored fight, the effectiveness of these 
formations can vary widely, but the 
BEB and modern CEC-A companies 
provide the rawest engineer capabili-
ty.

Integration with 
armored force
The 59th MAC and 87th Sapper Compa-
ny, both with 36th Engineer Brigade, 
were among the first companies 
across the Army to begin CEC-A trans-
formation. The 59th was structured as 
a modernized CEC-A, and 87th as a leg-
acy CEC-A. Both recently participated 
in NTC rotations supporting 2nd Ar-
mored Brigade Combat Team (ABCT) 
of 1st Cavalry Division and 3rd Cavalry 
Regiment respectively in Spring 2022. 
With these rotations as a basis for 
comparison, when compared with the 
MAC and sapper companies, the CEC-
A better integrates with maneuver 
forces and provides the requisite le-
thality to be a contributing member of 
the team.

The armored fight demands speed, au-
dacity and a vigilant maintenance of 
the initiative. The modern CEC-A can 
support that demand from armored 
maneuver forces in a way the older 
designs cannot. In its rotation with 2nd 
ABCT, 1st Cavalry Division, 59th CEC-A 
was able to keep pace and maneuver 
alongside the combined-arms battal-
ions without any interruption to the 
operational tempo, and the unit’s 
M2A3 Bradleys provided welcome 
combat power and security to 2nd 
ABCT, 1st Cavalry Division.

In contrast, 87th Sapper struggled to 
keep up with 3rd Cavalry Regiment dur-
ing NTC 22-07, as its M113s were sig-
nificantly slower and less capable than 
the armored force demanded. An 
M113 APC towing a MICLIC trailer is 
only capable of traveling at 15 kilome-
ters an hour off-road, which falls well 
short of the 31 kilometers an hour of 
an M2A3 Bradley or the 40 kilometers 
an hour of an M1 Abrams main battle 
tank.

In addition to speed, the lethality of 
the Bradley vs. the M113 further 
points toward the superiority of the 
modern CEC-A. An M113 is equipped 
with an unstabilized M2 .50-caliber 
machinegun, which is of little use in a 
mechanized conflict. During NTC 22-
07, 3rd Cavalry had to leverage more 
maneuver assets to secure 87th Sapper 
as it moved around the battlefield to 
prevent loss of the high-value engi-
neer targets.

In contrast, the M2A3-equipped 59th 
CEC-A had 25mm Bushmasters, mod-
ern optics and 
tube-launched, 
optically tracked, 
wire-guided mis-
siles, which en-
abled it to move 
freely around the 
battlefield and 
r e p r e s e n t e d 
m o re  co m b at 
power for 2 nd 
ABCT, 1st Cavalry 
Division, to em-
ploy.

These examples 
support the claim 
that the CEC-A 

design represents an improvement 
over the older formation designs.

A direct comparison of companies is 
also instructive when assessing the 
potential lethality of each formation 
design. Figure 3 highlights the poten-
tial lethality values of each engineer-
company type as it relates to a brigade 
allocation. For example, current ABCTs 
include both companies A and B from 
the BEB, and, as such, two CEC-As are 
expected to be allocated to each rede-
signed armored brigade. Reviewing 
the figure, the modern CEC-A and BEB 
designs provide equivalent maneuver-
ability and Javelin values, but the CEC-
A includes another M2A3 Bradley pla-
toon of combat power.3 It is also ap-
parent that the sapper and legacy for-
mations bring a less-effective combat 
formation to the armored fight.

Engineer capabilities 
provided to armored 
force
During LSCO, engineers are typically 

Figure 2. Engineer-company comparison of key equipment.

Figure 3. A lethality comparison of engineer-company de-
signs based on brigade allocation. The BEB and CEC-A 
build provide significant value, with a slight advantage to-
ward the CEC-A based on the additional M2A3 platoon.
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tasked to provide mobility, counter-
mobility and survivability support to 
the armored force.4 This manifests as 
support to the breaching, obstacle 
emplacement and protection efforts 
of the supported unit. When compar-
ing the effectiveness of 87th Sapper 
and 59th CEC-A during their rotations, 
the preferred formation becomes ob-
vious.

Focusing first on mobility, during NTC 
22-06, 59th CEC-A self-secured and 
breached a complex obstacle belt in 
Whale Gap, demonstrating the flexibil-
ity and capability of its formation. As 
the breach-force commander, 59th 
CEC-A reduced, proofed and marked a 
lane through a mine-wire obstacle 
with an ABV-launched MICLIC and 
crossed an anti-vehicular ditch using 
its JAB. As the assault force was 
passed, the minefield was reseeded by 
enemy artillery, and the ABV was able 
to quickly pivot and reopen the lane 
with its second MICLIC, maintaining 
momentum through the breach for 2nd 
ABCT, 1st Cavalry Division.

This would have been impossible for 
the M113-based 87th Sapper. Its single-
shot, towed MICLIC trailers with lim-
ited proofing and marking capability 
would have halted all forward move-
ment in the breach. The 3rd Cavalry 
identified these weaknesses during its 
rotation and subsequently struggled 
to employ 87th Sapper effectively dur-
ing breaching operations. The slower 
speed, additional security require-
ments and limited breaching capabil-
ity injected more complexity into an 
already challenging operation. As a 

result of this and 
other factors, 3rd 
Cavalry’s breach-
ing efforts were 
not successful 
during the rota-
tion, and valuable 
momentum was 
lost during offen-
sive operations.
In terms of coun-
termobility and 
survivability ca-
pabi l i t ies,  the 
modernized CEC-
A has obvious ad-
vantages in terms of its equipment 
and structure that translate into oper-
ational advantages for the maneuver 
force. The CEC-A is equipped with D7 
bulldozers that yield 30 percent more 
obstacle and survivability effort as 
compared to their older D6 bulldozer 
counterparts.5 This, coupled with the 
direct-fire overwatch of the M2A3 
Bradleys during obstacle construction, 
allowed maneuver commanders to 
concentrate efforts on the deep fight 
during defensive operations.

During NTC 22-06 with 2nd ABCT, 1st 
Cavalry Division, 59th CEC-A was able 
to self-secure and complete all 
planned obstacle efforts in the central 
corridor, whereas 87th Sapper was not 
able to meet 3rd Cavalry’s planned ob-
stacle requirements during NTC 22-07. 
Therefore, 3rd Cavalry struggled to al-
locate the necessary security forces to 
the 87th during its obstacle construc-
tion efforts. As a result, disruption ef-
forts by enemy forces prevented the 

work from being 
completed before 
defend time.

The lesson is that 
the equipping 
and manning ad-
va n t a g e s  t h e 
modern CEC-A 
has over the old-
er formation are 
apparent,  and 
these advantages 
have powerful 
secondary effects 
on the maneuver 
fight.

Re v i e w i n g  t h e 

equipment within each formation also 
provides some ability to assess the val-
ue each set contributes to a supported 
brigade. Figure 5 describes the dis-
tances in explosive breaching, anti-ve-
hicular ditch construction and hasty 
gap crossing6 each formation type pro-
vides. Reviewing this graphic, legacy 
CEC-As offer increased value over the 
sapper formation, but both lag signifi-
cantly behind the BEB and CEC-A 
structure.

The CEC-A provides greater hasty gap-
crossing capability based on more JAB 
platforms and greater explosive 
breaching capability as it possesses 
MICLIC trailers in addition to its ABVs. 
However, the BEB does possess two 
more ABVs than the CEC-As, so it con-
tributes greater kinetic and rapid 
breaching capability. When comparing 
the practical performance of these 
companies and reviewing the capabil-
ities of their formations, it’s clear the 
CEC-A formation lends most value to 
the armored brigade.

Energizing 
transformation
In the near-term, assessing the effec-
tiveness of different engineer-compa-
ny designs is useful because it allows 
us to identify capability gaps and de-
velop a more complete understanding 
of how to fight various engineer for-
mations. In the long-term, it should 
help convey the point that the CEC-A 
represents the preferred design, and 
we need to accelerate the current 
pace of transformation to get to that 
structure as quickly as possible.

The 36th Engineer Brigade is in the ear-
ly stages of this modernization effort, 

Figure 4. A 59th CEC-A ABV proofs a lane during NTC 22-
06 with 2nd ABCT, 1st Cavalry Division. (U.S. Army photo)

Figure 5. Engineer-capability comparison of engineer-com-
pany designs based on brigade allocation. The modern 
CEC-A provides the most value based on these metrics.
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with only a few fully equipped CEC-As 
and a limited number of other compa-
nies actively transforming. Recently 
the pace of modernization has slowed 
dramatically as equipment and fund-
ing are routed to worthy pursuits else-
where. That said, there are sourcing 
opportunities and funding solutions 
that could do with the endorsement 
of maneuver commanders and the Ar-
mor Branch.

This modernization effort occurring 
within the engineer regiment is in re-
sponse to the pending updates to the 
Army force structure and is ultimately 
in line with a return to a more divi-
sion-centric force.7 We petition ma-
neuver commanders at echelon to 
look for opportunities to help facilitate 
the modernization of engineer compa-
nies toward CEC-A formations because 
it will directly benefit the performance 
of their formations.

The 36th Engineer Brigade has seen 
firsthand the difficultly in equipping 
and retraining these companies from 
a standing start. Sourcing units with 
“in-lieu of” equipment, struggling to 
train Soldiers on new platforms and 
fundamentally changing the identity 
of a company has proved non-trivial. 
We expect that these transformations 
will occur under the current force or-
ganization, but we do see risks as 
world events could prompt a more 
rapid shift. We advise maneuver com-
manders to lean forward into develop-
ing habitual training relationships with 
newly forming companies and support 
them in outfitting their units. We be-
lieve these efforts will lead to a more 
lethal armored force, with the new en-
gineer companies better suited to sup-
port maneuver in their missions.

Conclusion
After evaluating the performance of 
various engineer-company formations, 
it’s apparent the modern CEC-A pro-
vides significant value to the armored 
force. While fully transforming an old-
er formation into a modern CEC-A may 
seem costly in the near-term, it should 
be viewed as an investment in the fu-
ture of the armored formation.

The modern CEC-A represents a pur-
pose-built solution for supporting an 
armored force during LSCO. It’s a fast-
er and more lethal design, capable of 

delivering greater engineer effort 
more consistently to the armored 
force. This makes it the engineer com-
pany of choice for maneuver com-
manders. We again advise maneuver 
leaders to energize the transformation 
and modernization of engineer com-
panies as opportunities arise. Seize 
the initiative and aggressively build 
out these enabling formations as they 
provide invaluable capability and en-
able the violence of action that we de-
mand in an armored attack – especial-
ly considering the state of world af-
fairs.
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Light Infantry Squad Vehicles: 
Keeping the Cavalry Lethal

by 1LT Charles B. Ovens

The current change affecting U.S. 
mounted cavalry assets is the ability 
to rapidly maneuver in restricted ter-
rain with minimal signatures. This 
change is on display in the 2022 Rus-
so-Ukrainian War, and it’s affecting 
how armor and mounted assets are 
viewed. As a result, the United States 
must seek lighter and smaller ap-
proaches to cavalry assets to disburse 
elements and extend supporting dis-
tances. This tactic has proved disrup-
tive to Russian armor formations as 
Ukrainian utility terrain vehicles 
(UTVs) armed with anti-tank guided 
missile platforms are effectively attrit-
ing Russian vehicles.

U.S. forces should follow Ukrainian 
tactics in augmenting UTV-like plat-
forms during testing throughout our 
cavalry squadrons. Current squadrons 
using platforms such as the Bradley 
M3, Stryker and humvee have focused 
on an anti-armor/armored personnel 
carrier style of fighting, the type of 
combat U.S. forces expect from Russia 
and China. With methods such as 
small unmanned aerial vehicles and 
Javelins prevailing as the modern tac-
tics of the day, cavalry squadrons now 
face a dilemma of risking maneuver-
ability over survivability in today’s op-
erating environment. With current tac-
tics surrounding the ability to maneu-
ver, we find through these recent con-
flicts that armored vehicles become 
key targets to our adversaries, putting 
us out of the fight instead of keeping 
us in it. By lowering vehicle signatures, 
U.S. cavalry forces can prevent becom-
ing targets to enemy dismounts.

Solution
Adding platforms such as the MRZR Al-
pha (a new light tactical vehicle), the 
purpose-built, ultra-light Deployable 
Advanced Ground Off-Road (DAGOR) 
vehicle and the Infantry Squad Vehicle 
(ISV) would allow cavalry squadrons to 
add more flexibility and maneuverabil-
ity to their elements while keeping 
unit signatures low. Creating platoons 

with four humvees/two ISVs per pla-
toon or three humvees/three ISVs will 
allow a mounted push/pull that will 
spoil near/far ambushes, protect pla-
toons’ flanks and lower platoons’ bat-
tlefield signature while strengthening 
their ability to conduct reconnais-
sance.

Light vehicles in this realm allow 
troopers to extend their mutually sup-
porting distances – creating vehicles 
purely for a platoon’s dismounts – and 
allowing maneuverability while cover-
ing them with M-240L, M2 or MK19 
machinegun platforms. These vehicle 
platforms also serve to push systems 
that are usually a burden to dismount 
teams – primarily anti-tank and anti-
air weapon capabilities and larger, 
more reliable communication plat-
forms – forward to the point of con-
tention. This will allow dismounted 
teams access to key weapon and com-
munication systems that enable caval-
ry troopers more flexibility with en-
gagement criteria. It’s also effective 
against heavily mechanized enemy 
forces that we expect to face in the fu-
ture.

Field testing
Troopers of 3rd Platoon, Troop B, 3rd 

Squadron, 4th Cavalry Regiment, 3rd In-
fantry Brigade Combat Team (IBCT), in 
25th Infantry Division, Schofield Bar-
racks, HI, tested both the MRZR and 
DAGOR platforms while serving as the 
opposing force (OPFOR) during the 2nd 
IBCT, 25th Infantry Division’s “Nakoa 
Fleek” training exercise in Hawaii. 
Troopers used these platforms in three 
ways to:
• Extend the range of the platoon’s 

screen in depth; 
• Decrease the time to maneuver 

dismounts; and
• Increase survivability of observation 

posts (OPs).

The methods used to achieve this was 
by extending push/pull capabilities, 
maneuvering dismount teams farther 
from gun trucks to set up better long-
duration OPs and simultaneously em-
placing the vehicle in a hide site close 
by. The 3rd Platoon operated in a split-
section concept, with two humvees 
and one light dismount vehicle. Both 
the MRZR and DAGOR were transport-
ed to the exercise by CH-47 helicopter 
air movement, certifying the ability to 
load the vehicles internally as well as 
by slingload.

Figure 1. 3rd Platoon, Troop B, 3-4 Cavalry Regiment conducts an air insertion 
to test DAGOR capabilities in diverse terrain during rapid deployment. (U.S. 
Army photo by 1SG Kristopher Moore, Troop B, 3-4 Cavalry, 3rd IBCT, 25th Infan-
try Division)
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Advantages identified
The 3rd Platoon found success using 
these platforms while conducting a 
screen for the OPFOR’s defending 
company. Both vehicles allowed the 
platoon to emplace OPs advantageous 
to the OPFOR unit. With the MRZR’s 
small signature, it allowed troopers to 
easily create a hide site the enemy did 
not find. This allowed 3rd Platoon to 
observe the enemy main element and 
inform the OPFOR company of the en-
emy’s avenue of approach (AoA).

Furthermore, the DAGOR dismount 
team created a hide site and dis-
mounted to an OP 75 meters from the 
platform in the enemy’s main AoA. 
The DAGOR dismount team worked in 
a team with a M2 .50-caliber gun truck 
to support them 250 meters behind. 
Once in contact, the DAGOR team ret-
rograded behind the gun truck that 
engaged enemy dismounts while the 
DAGOR moved to its secondary posi-
tion and continued to observe enemy 
maneuvers.

Observers/coaches/trainers adjudicat-
ing the lane said the platoon-plus ele-
ment the team encountered was en-
gaged and destroyed by the actions 
taken by the DAGOR/humvee team. 
Therefore, pairing lightly armed and 

maneuverable vehicles with MK19 or 
M2 gun trucks was what we found to 
be the best course of action for the 
platoon’s mission.

Problems identified
Multiple issues were observed while 
testing the inte-
gration concept. 
Neither vehicle 
had the ability to 
mount a radio, 
which forced 3rd 
Platoon troopers 
to expend two of 
the dismounted 
radios. This limit-
ed the amount of 
OPs 3rd Platoon 
could establish. 
A l lott ing  p la -
toons more dis-
mounted 163 ra-
dio systems will 
allow them to 
have better com-
munication and 
distance in  a 
screen.
Both platforms 
have limited ar-
mor protection 
capabilities and 
c o u l d  b e 

decisively engaged by an M4 carbine 
system. Mounting M-240Ls on all sim-
ilar platforms would not stop rounds 
from penetration but could provide 
suppressive fire long enough for a less 
lethal retrograde.

In the thickly vegetated Jungle envi-
ronments inherent to 25th Infantry Di-
vision’s area of responsibility, both 
platforms would be restricted in their 
maneuver off main supply routes, put-
ting them in the same dilemma as cur-
rent platforms. In this scenario, fully 
dismounted units would continue to 
prevail.

Overall
Evaluating the MRZR/DAGOR plat-
forms validated new strategies for pla-
toon-sized elements to successfully 
conduct reconnaissance. The 3rd Pla-
toon’s recommendation is for the U.S. 
Army and Chief of Armor to continue 
to validate new mounted tactics with 
similar vehicles and begin fielding 
them to all squadrons in infantry and 
Stryker brigade combat teams.

Every squadron across the Army would 
see great benefits by using these plat-
forms. Therefore, testing should con-
tinue for this concept in longer mis-
sion sets such as at the Joint Readiness 

Figure 2. Soldiers test the Polaris MRZR Alpha platform through terrain previ-
ously impassable by current U.S. light platforms. (Photo by Polaris Govern-
ment and Defense. Used by permission.)

Figure 3. Students assigned to XVIII Airborne Corps’ De-
Glopper Air-Assault School prepare to slingload a Polaris 
DAGOR vehicle onto a UH-60 Black Hawk helicopter as-
signed to 2nd Assault Helicopter Battalion, 82nd Combat 
Aviation Brigade, at Fort Bragg, NC. (U.S. Army photo by 
CPT Adan Cazarez, 82nd Combat Aviation Brigade)
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Training Center at Fort Polk, LA, and 
the National Training Center at Fort Ir-
win, CA.

Seeing the concept work in a jungle 
environment points to validation-of-
concept at squadrons across the Army. 
The squadrons should begin to test ef-
fectiveness across the multiple envi-
ronments where the Army organically 
operates. Moreover, units should fo-
cus on training and validating dis-
mounted OP teams and emplacing Jav-
elin teams.

1LT Charles Ovens is the platoon 

leader of 3rd Platoon, Troop B, 3rd 
Squadron, 4th Cavalry Regiment, 3rd 
IBCT, 25th Infantry Division, Schofield 
Barracks. Previous assignments in-
clude squadron adjutant, 3-4 Cavalry, 
3rd IBCT, 25th Infantry Division. 1LT Ov-
ens’ military schools include Armor Ba-
sic Officer Leader’s Course, Scout 
Leader’s Course, Advanced Situational 
Awareness training and Dismounted 
Counter Improvised Explosive Device 
Course. He has a bachelor’s of science 
degree in business administration, 
management, finance and information 
systems from Boston University.

Figure 4. A UH-60 Black Hawk helicopter assigned to 2nd Assault Helicopter Battalion, 82nd Combat Aviation Brigade, 
lifts a Polaris DAGOR in support of XVIII Airborne Corps’ DeGlopper Air-Assault School on Fort Bragg, NC. (U.S. Army 
photo by CPT Adan Cazarez, 82nd Combat Aviation Brigade)

AoA – avenue of approach
DAGOR – Deployable Advanced 
Ground Off-Road
IBCT – infantry brigade combat 
team
ISV – Infantry Squad Vehicle
OP – observation post
OPFOR – opposing force
UTV – utility terrain vehicle

Acronym Quick-Scan



30               Fall 2022

Mortars in Cavalry Troops: Current Problems, 
Potential Solutions from an Observer/Coach/Trainer Perspective

by 1SG Kenneth D. Reavis and
CPT Lee W. Schafer Jr.

Mortar sections assigned to cavalry 
troops have a unique role to play in 
the success of the cavalry squadron’s 
mission. Unfortunately this role is of-
ten misunderstood, and mortars are 
frequently underused to the detri-
ment of the troop’s mission success.

Mortar sections in cavalry troops are 
often unable to perform mandated 
tasks due to lack of equipment or per-
sonnel, which results from confusing 
modified table of organization and 
equipment (MTOE) configurations by 
type of squadron. Through our direct 
observations of multiple cavalry 
troops conducting decisive-action 
training during two years at the Na-
tional Training Center (NTC), it is evi-
dent that mortar sections can be bet-
ter employed during home-station 
training. Cavalry troops can also in-
crease lethality and fires integration 
through MTOE changes, understand-
ing the purpose of mortars in cavalry 
units and by incorporating combined-
arms training at troop level.

Current problems
The current cavalry-troop mortar sec-
tion MTOE configuration does not pro-
vide mortar sections with the proper 
equipment or personnel to properly 
support the troop’s mission. In infan-
try-battalion mortar platoons, the fire-
direction center (FDC) is manned by 
four Soldiers independent of the mor-
tar squads. In cavalry troops as well as 
Stryker infantry companies, this pro-
cess is augmented by using the section 
leader and one squad leader to serve 
as both the chief and check computer, 
respectively. As it currently stands, the 
MTOE does not account for the FDC’s 
required function; it doesn’t provide 
the section leader the required equip-
ment to perform the role as FDC chief.

Because of this, mortar sections must 
develop tactics, techniques and proce-
dures (TTPs) to address this shortfall. 
This happens with varying degrees of 
success.

A problem specific to armored brigade 

combat team (ABCT) formations is the 
section leader’s vehicle. That vehicle 
is currently a humvee with trailer, 
which differs from both infantry bri-
gade combat team (IBCT) and Stryker 
brigade combat team (SBCT) forma-
tions – which have a Light Medium 
Tactical Vehicle (LMTV) with trailer. 
This configuration provides just less 
than one quarter of the ammunition 
able to be carried in an LMTV, thereby 
significantly decreasing the amount of 
time the mortar section can operate 
before needing to be resupplied.

A key personnel shortage in both the 
ABCT and IBCT formations is the lack 
of a driver for the section leader’s ve-
hicle. This is a shortcoming which re-
quires the section to remove a Soldier 
from one of the mortar squads to man 
the vehicle. Also, the M1165A1 hum-
vees or the general-purpose Joint 
Light Tactical Vehicle (JLTV) equivalent 
assigned to IBCT formations prevent 
mortar sections from conducting local 
security while moving throughout the 
battlefield due to the inability to 
mount their assigned crew-served 
weapons. This requires the develop-
ment of TTPs to remedy this issue, 
which often requires augmentation of 
security provided by maneuver pla-
toons.

These examples of shortcomings in as-
signed equipment require each ele-
ment to develop unique solutions to 
address issues that arguably should 
not exist.

Recommended MTOE 
changes
Recommended changes to the ABCT 

cavalry mortar sections’ MTOE: 
• Replace the section leader’s humvee 

with an M1084 LMTV with materiel-
handling equipment and trailer. 
Adding an M1084 LMTV and trailer 
w i l l  i n c r e a s e  t h e  s e c t i o n ’s 
ammunition capacity by 20,000 
pounds, increasing the ability to 
carry ammunition from 128 rounds 
to 544 rounds,1 bringing near parity 
in its ammo capacity with mortar 
sections in IBCTs and SBCTs. This will 
increase the troop’s flexibility to 
operate for extended periods to 
provide more options to the 
commander.

• Add a driver to operate the section 
leader’s vehicle (military-occupation 
specialty (MOS) 11C10). Adding a 
driver allows the section leader’s 
vehicle to be manned without taking 
a Soldier from a mortar track to 
operate his vehicle.

• Add an M151 Mortar Fire-Control 
System-Dismounted (MFCS-D) FDC 
variant to the section leader ’s 
vehicle. Adding FDC equipment 
enables the section leader to 
properly perform his doctrinally 
assigned duties as the FDC chief.2

Recommended changes to the SBCT 
cavalry mortar sections MTOE:
• Add an M151 MFCS-D (FDC variant) 

to the section leader’s vehicle. 
Adding the FDC equipment will allow 
the section leader to properly 
perform his role as the FDC chief.

• As it stands currently, the SBCT 
formation is the best equipped and 
most flexible of all the cavalry mortar 
sections. This is due to its extensive 

Figure 1. Recommend changes to the ABCT cavalry mortar section. Note for 
all three figures: Deletions are highlighted in red, additions are highlighted in 
green. (Graphic adapted from Army Techniques Publication (ATP) 3-21.90)
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ammunition capacity and its 12 
assigned Soldiers, compared to nine 
Soldiers in both ABCT and IBCT 
formations.3

Recommended changes to the IBCT 
cavalry mortar sections MTOE: 
• Replace both M1165A3 humvees (or 

general purpose JLTV variant) with 
M1151 uparmored humvees (or 
heavy gun carrier JLTV variant). 
Adding uparmored humvees allows 
the section to provide local security 
while maneuvering due to its ability 
to mount their crew-served weapons. 
This will increase flexibility and 
protection for mortar sections by 
enabling them to provide their own 
local security.

• Add three Soldiers (MOS 11C10). 
One Soldier will fill the currently 
vacant role as the section leader’s 
driver. The other two Soldiers will 
perform crew-served gunner roles 
on the humvees to provide local 
security and assist as additional 
ammunition bearers in low-threat 
areas.

• Add an M151 MFCS-D to the section 
leader’s vehicle. Adding the FDC 
equipment will allow the section 
leader to properly perform his role 
as the FDC chief.4

Roles and 
responsibilities
The role of the mortar section within 
the cavalry troop is unique compared 
to a battalion mortar platoon and is 
often misunderstood. More specifical-
ly, it’s the section leader’s role within 
the troop that’s misunderstood. Dif-
ferent from a mortar platoon, the 
mortar-section leader is charged with 
performing the same duties and warf-
ighting functions as the mortar-pla-
toon leader, platoon sergeant and 

fire-direction chief.5 In defiance of 
doctrine, some units assign him/her 
with additional responsibilities or du-
ties such as supervising the troop-
headquarters section.

The mortar-section leader is responsi-
ble for not just his/her section but 
must also assist in planning fires and 
ensuring they are nested with the ma-
neuver plan. The mortar-section lead-
er must be involved and present in the 
troop-planning process to effectively 
incorporate the troop’s mortars and 
remain synchronized. The fire-support 
officer (FSO) is not organic to the 
troop and is frequently absent for all 
but higher-level collective-training ex-
ercises. Therefore the role of the sec-
tion leader is vital in fires planning to 
ensure the seamless integration of a 
new FSO into the process. When the 
commander solely relies on his FSO to 
assist in fires planning without the 
mortar-section leader involved, syn-
chronization between the fire and ma-
neuver plan is seldom achieved.

Also, complete understanding of the 
clearance of fires process at the troop 
level is often misunderstood. If not 
specified otherwise, the troop com-
mander is the clearance authority for 
his mortars within his assigned sector 
or area of operation. This usually 
causes problems when aircraft are 

involved, or clearly defined boundar-
ies or positions between troops or ad-
jacent units are not established. If a 
squadron does not establish clear 
boundaries, then troop commanders 
must make them and coordinate with 
adjacent units.

Therefore the mortar section and the 
troop command post must remain syn-
chronized, with each maintaining cur-
rent and accurate maps and graphics, 
digital and analog. This creates a true 
common operating picture, containing 
both graphic-control measures and 
fire-support coordination measures, 
and ensures it’s shared with squadron.

Training deficiencies, 
solutions
Combined-arms training at troop level 
is often neglected at home station, 
and the incorporation of indirect fires 
with combined-arms maneuver is fre-
quently executed for the first-time 
during combat-training-center rota-
tions. This stems from a variety of is-
sues such as a condensed training 
schedule, lack of cooperation with 
fire-support elements assigned to 
field-artillery battalions, or two paral-
lel but unsynchronized training plans 
between fires and maneuver. The lat-
ter is normally the major issue and is 
prevalent throughout most cavalry 
squadrons.

When it comes to mortar gunnery and 
qualification, there is usually a knowl-
edge gap at both the troop and squad-
ron level. There is no mortar master 
gunner course in the Army; therefore 
current master gunners have no for-
mal knowledge of mortars. The linch-
pin in this process is the mortar-sec-
tion leader. In successful units the se-
nior section leader is the one driving 
the mortar training plan for the squad-
ron. However, the systemic lack of 

Figure 2. Recommend changes to SBCT cavalry mortar section. (Graphic 
adapted from ATP 3-21.90)

Figure 3. Recommend changes to IBCT cavalry mortar section. (Graphic adapt-
ed from ATP 3-21.90)
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formal mortar knowledge within the 
squadron often prevents commanders 
from understanding or identifying un-
derperforming mortar sections.

As an alternative, we recommend 
units conduct their Mortar Training 
and Evaluation Program (MORTEP) 
concurrent with a unit’s tank/Bradley/
Stryker gunnery program. Squadrons 
should consolidate their troop mortar 
sections under the control of the se-
nior mortar-section leader in the 
squadron, and train and test gunner 
and FDC exams concurrent with the 
squadron’s Gunnery Skills Test train-
ing/testing program. Unless the 
squadron’s master gunner is an Infan-
try Mortar Leader’s Course (IMLC) 
graduate, the master gunner should 
not develop a detailed mortar training 
plan but should instead align resourc-
es so the MORTEP can happen concur-
rent with crew gunnery.

By conducting the MORTEP concurrent 
with crew gunnery, the training glide-
paths between vehicle crews and mor-
tar squads stay aligned. The gunner 
and FDC exams must be evaluated by 
an IMLC graduate external to the sec-
tion or a battalion mortar platoon’s 
platoon sergeant.6 Once complete 
with gunner and FDC exams, the con-
solidated mortar sections can com-
plete mortar gunnery Tables II (prelim-
inary live-fire simulations) and III 
(drills) in garrison with internal evalu-
ation.7

MORTEP Tables IV-VI are all conducted 
as live-fire events on a range. The 
squadron’s fire-support element 
should provide overall command and 
control for the training event because 
forward observers are recommended 
for Table IV (basic)8 and required for 
Tables V and VI.9 While the execution 
of the event should be led by the 
squadron’s FSO, troops from across 
the squadron must also provide the 
requisite range support. The brigade 
must also task another battalion’s 
mortar platoon to externally evaluate 
the squadron’s mortar sections for Ta-
ble VI (qualification).10

Although this article recommends that 
the squadron FSO oversee the 
MORTEP, commanders are ultimately 
responsible for the training proficien-
cy  of  their  mortar  sect ions. 

Mortar-section leaders must backbrief 
their commanders on the MORTEP 
training plan early in the planning pro-
cess to allow commanders to modify 
the training event if necessary to en-
sure all training objectives are met. 
Commanders must also oversee the 
MORTEP during each table to ensure 
each training event is being run prop-
erly and tasks are being trained to 
standard.

Following MORTEP, troop mortar sec-
tions must train during each collec-
tive-training event, starting at the sec-
tion level. Beginning with situational-
training exercises (STXs), scout sec-
tions must call for fire, and the entire 
fires approval and execution chain 
must rehearse its role in, at minimum, 
a simulated manner. Doing this prop-
erly requires the observer, section 
leader, platoon leader, FSO, troop 
commander and the mortar section 
clearance of fire rehearsed during 
each fire mission.

Mortar-section leaders must battle-
track and serve as the FDC for each 
fire mission, and mortar squads must 
rehearse their crew drills up to hang-
ing simulated rounds. During subse-
quent training events, from platoon 
STX training through brigade external 
evaluations, mortar sections (and the 
troop fire-support element) must con-
tinue to train their assigned tasks for 
every simulated fire mission. If mortar 
sections train their tasks during each 
simulated call for fire mission in all 
training events following the MORTEP, 
the mortar section will prove the most 
well-trained and well-rehearsed sec-
tion in the troop.

Conclusion
An updated MTOE, greater clarity on 
roles and responsibilities, and in-
creased combined-arms training at the 
section through troop levels will result 
in vastly improved mortar sections. 
While having mortars at the troop lev-
el gives cavalry troops a distinct ad-
vantage, if not properly incorporated 
they can become a wasted asset. The 
ability to effectively synchronize the 
troop’s maneuver and fires plan con-
sistently leads to greater success on 
the battlefield. Therefore understand-
ing the shortcomings within our for-
mations and recommending changes 

to better the force is the way forward. 
Although successful units find ways to 
make what they have work, starting 
with the right tools and people where 
they need to be will increase the ef-
fectiveness of these units.
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Tested Maintenance Principles from 
National Training Center Rotation 22-07
by MAJ Patrick K. Kuiper and
LTC Russell B. Thomas

Many authors write articles to address 
practical advice for Army leaders 
about maintenance. Two articles our 
unit found most beneficial in setting 
the groundwork for a solid mainte-
nance program were “Winning the 
Maintenance Fight at Pace” by COL 
Michael Simmering1 and “P4T3 Sup-
porting ‘Ready Now’ Maintenance” by 
Chuck Brown.2 Both articles provide 
specific technical advice to improve 
the maintenance program and posture 
sustainment for high-intensity opera-
tions.

After completing National Training 
Center (NTC) Rotation 22-07, where 3rd 
Cavalry Regiment trained in large-
scale combat operations (LSCO) with 
greatly extended lines of communica-
tion compared to other rotations, we 
discuss in this article three general 
principles to consider when leading a 
maintenance program. NTC Rotation 
22-07 validated that a maintenance 
program grounded in the principles of 
accountability, support and stability 
can thrive in LSCO over extended lines 
of communication.

Accountability
Several critical systems exist to en-
force accountability for maintenance. 
One of the most important of these is 
the equipment-status report (ESR). 
The ESR is the Army’s system of record 
for vehicle issues and parts ordering, 
and is the one true method for track-
ing maintenance. Often a new leader 
will feel pulled to develop or use non-
standard accountability mechanisms 
(Microsoft Excel or PowerPoint track-
ers, for example) to understand and 
visualize the performance of their 
maintenance enterprise; however, the 
ESR must remain the exclusive docu-
ment to visualize performance.

The ESR’s prominence as a tool is crit-
ical. The ESR lets anyone in the main-
tenance enterprise understand cur-
rent faults on a piece of equipment, 
the required corrective action status 

of parts required to fix it, in addition 
to a myriad of other data. When a 
maintenance fault occurs and is accu-
rately annotated on the ESR, a de-
mand signal to the Army that the item 
is broken is generated. These events 
occur nearly automatically to rectify 
the fault.

However, just as critical as an accurate 
and active ESR is the general concept 
of accountability. Leaders at every 
echelon must be held accountable for 
what is printed on the ESR. This print, 
and thus the faults and equipment sta-
tus of the organization, must be 
w e i g h e d  a g a i n s t  p r a c t i c a l , 

event-oriented operational perfor-
mance. Operational performance at an 
event could be gunnery training, an 
impromptu deployment readiness 
“roll-out” drill or a company com-
bined-arms live-fire. The ESR must be 
validated with equipment perfor-
mance at these events and leaders 
must be held accountable via formal 
counseling and performance evalua-
tions for the status of their equip-
ment.

Leaders must ensure accountability for 
both the maintainer professionals and 
combat-arms organizations alike. We 
recommend a completely even divide 

Figure 1. A pack change is made in the field during Operation Rifles Forge, a 
troop situational-training exercise/combined-arms live-fire exercise, at Fort 
Hood, TX. In February 2022. (U.S. Army photo by MAJ Patrick Kuiper)
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when balancing time and effort to-
ward assessing accountability be-
tween these organizations. For exam-
ple, a unit with poor maintenance 
could be the result of an ineffective 
maintenance organization or a collec-
tion of infantry companies who do not 
execute proper preventive-mainte-
nance checks and services (PMCS) 
with faults accurately annotated on 
the Department of the Army (DA) 
Form 5988E (Equipment Maintenance 
and Inspection Worksheet). Most of-
ten the fault lies near the middle be-
tween maintainers and the combat-
arms organizations. Holding the ap-
propriate organization to account for 
its shortfalls and encouraging all mem-
bers of the organization to be great 
teammates is critical for overall suc-
cess.

A culture of accountability within the 
organization need not be toxic or dra-
conian. Rather, as on any good sports 
team, this accountability stems from 
mutual respect for one another and 
the requirements to ensure the over-
all success of the unit to fight and win 
in LSCO. During NTC Rotation 22-07, 
we found that once accountability, 
coupled with authority to act, were 
applied each member of the mainte-
nance team strove to do their part and 
facilitate the success of the squadron.

Support
The maintenance specialists who have 
the primary responsibility to repair 
Army equipment require the support 
of end-users. These end-users are of-
ten combat-arms personnel such as 
vehicle drivers, gunners and com-
manders. If left to their own devices, 
many of these end-users would prefer 
to annotate a fault, bring the vehicle 
to a mechanic and ask for a message 
when the vehicle or equipment is 
ready for pick-up. In the Army, and es-
pecially a Stryker brigade, the number 
of mechanics is not nearly enough to 
allow for this type of support. When 
conducting LSCO, the number of re-
pairs required due to the pace of op-
erations simply requires all end-users 
to take an active role in supporting 
maintenance operations.

For successful maintenance opera-
tions in LSCO, both end-users and 
maintenance specialists must support 
one another as teammates to ensure 

equipment is sustained properly. 
Therefore, leaders at all levels must 
adjudicate this symbiotic support re-
lationship to ensure all parties uphold 
the standards of their profession and 
occupational specialties. A mainte-
nance program will only be successful 
when the support relationship is recip-
rocated by all.

This support relationship starts with 
an accurate and effective flow of the 
DA Form 5988E. During NTC Rotation 
22-07, the standard flow of 5988Es 
was 72 hours. The troop executive of-
ficer would issue new 5988Es to the 
unit. All crews would conduct daily 
PMCS on their equipment using that 
same 5988E, and then on the third day 
the executive officer would retrieve 
the 5988Es from the unit (providing a 
new one with annotated faults from 
the last turn now on the print) and for-
ward those to the unit-maintenance 
command post via the logistical resup-
ply point.

With the regular push of 5988Es, 
faults were validated by embedded 
troop-level maintenance teams, up-
dated in the Global Combat Support 
System-Army and placed on order. This 
same process was used on a staggered 
rotational 72-hour basis for weapons; 
communications equipment; nuclear, 
biological and chemical equipment; 
and vehicles. This rotation balanced 
generating accurate demand signals 
from equipment operators with the lo-
gistical overhead of the paperwork ex-
change, ensuring operators provided 
5988Es updated on a class of equip-
ment at every daily logistics package.

Providing support on the ground when 
a vehicle requires repair includes hav-
ing the operator crews present for the 
duration of the work required to push 
the vehicle back in the fight. In Tiger 
Squadron (1st Squadron, 3rd Cavalry 
Regiment), we empowered crew mem-
bers to conduct installation of simple 
parts, often “slash faults,” so that the 
mechanics could focus their efforts on 
more difficult repairs. All repairs were 
inspected and certified by a mechanic, 
but items such as periscope repair, 
seat installation or side-mirror repair 
could often be installed by the crew. 
Leveraging operator crews to com-
plete this work saves valuable me-
chanic time.

Also, the crew should always be on 
hand to assist the mechanics with in-
stallation of those more difficult tasks. 
This teamwork reduces the overall re-
pair time significantly.

For a successful maintenance program 
in the field, it is critical that support 
goes both ways (maintenance special-
ist to end-user and back). Command-
ers and leaders at all levels must con-
tinually enforce and demand this co-
operation from each teammate so the 
unit is as effective as it can be.

Stability
There is no perfect maintenance pro-
gram in the Army. Every program can 
be improved, and it is true that each 
must continually strive to be better so 
it is as effective as it can be. However, 
before conducting a “bold shift” in a 
maintenance program, a commander 
should check whether an established 
system is being leveraged appropriate-
ly before inventing new methods to 
bring labor, parts or any other re-
source to bear against an existing pro-
gram. The two published articles men-
tioned at this article’s introduction 
provide excellent advice on systems to 
use for ensuring an effective mainte-
nance program. Most often, consistent 
and simple battle-rhythm events – 
such as maintenance meetings, motor-
pool formations, equipment-service 
reviews and equipment inspections – 
provide the stability a maintenance 
program requires to thrive.

Maintenance is not a “surge” event. 
While there may indeed be times 
when a unit does have to surge on 
maintenance – such as following a 
large battle/training event or after a 
particularly long movement over diffi-
cult terrain – the preponderance of 
maintenance must be steady-state. 
With that in mind, leaders must devel-
op a maintenance program based on 
established Army systems, enforce ac-
countability of all members of the 
maintenance program and facilitate 
mutual support by all to make the pro-
gram effective. If solid systems are in 
place, creating a unit norm during the 
friction of war and/or difficulties in 
the LSCO environment will only re-
quire minor adjustments to allow the 
organization to realize continued 
maintenance success.
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Recent conflicts across the globe have 
demonstrated that the ability to fight 
over extended lines of communication 
is essential to maintaining tempo in 
today’s current operational environ-
ment. A conscious and continuous ap-
plication of the three principles ac-
countability, support and stability will 
help units maintain high operational-
readiness rates to fight and win in 
combat. 
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BOOK REVIEWS
Sherman Tanks of the Red Army: The 
American Vehicle in Soviet Service by 
Peter Samsonov; Horncastle, United 
Kingdom: Gallantry Books; 2021; 123 
pages including index, photos, maps; 
$19.99 hardcover.

T h e  U n i t e d 
S t a t e s  w a s 
called the Arse-
nal of Democra-
cy during World 
War II, and with 
good reason. 
Through the 
Lend-Lease Pro-
gram and other 
m i l i t a r y - a i d 
programs, the United States supplied 
its allies with significant quantities of 
military and dual-use hardware, rang-
ing from destroyers to aircraft to boots 
to locomotives to food. For the Soviet 
soldier, American largesse brought the 
Jeep, P-39 Airacobra, tons of Spam, 
miles of communications wire and the 
ubiquitous Studebaker transport 
truck.

Ultimately the Red Army’s spearhead 
was armored, and the Soviet-pro-
duced T-34 was perhaps the best tank 
of the war. It, however, was not alone; 
part of the aid the United States pro-
vided included the famous M4 Sher-
man tank. Peter Samsonov’s quick and 
illustrated history of the Sherman un-
der the Red Star is a welcome addition 
to the study of the American war-
horse’s service.

The book’s author, Peter Samsonov, 
runs the highly informative and well-
regarded Tank Archives blog (https://
www.tankarchives.ca/). The blog pub-
lishes translations of Soviet and Ger-
man documents related to armored 
warfare, as well as providing commen-
tary on a variety of topics, mostly fo-
cused on World War II. Entries range 
from translations of production notes 
to in-depth analysis of the use of cap-
tured German fuel cans on Soviet ar-
mored vehicles. To say Samsonov is an 
expert in the field is an understate-
ment. Sherman Tanks of the Red Army 
is his second book – the first was a his-
tory of the T-34’s design.

The book consists of 15 chapters, with 
a glossary, notes and index. Chapters 
are short, often about 10 pages long, 
and amply illustrated. Indeed, the im-
age-to-text ratio could belie some of 
the book’s scholarly value. Each chap-
ter is packed with descriptions of both 
the Sherman as a vehicle and as a 
weapon system in the larger context 
of the operation or campaign high-
lighted. Early chapters are dedicated 
to the technical nature of the Sher-
man, negotiations over their inclusion 
in Lend-Lease, trials conducted by the 
Red Army and modifications made to 
the tank over time.

Of minor note, some of the para-
graphs, especially technical ones re-
garding maintenance and durability, 
would have been better presented as 
tables. Similarly, the maps could have 
been improved by format changes and 
the inclusion of keys to help readers 
understand the information present-
ed.

With more than 4,000 Shermans join-
ing the Red Army and proliferating 
across it, Samsonov has selected key 
events and campaigns to tell the Sher-
man’s story in Soviet service. For Ar-
mor troops and commanders, the 
chapters on operational modifications 
and combat histories are the most 
valuable and engaging. The Red Army 
as an armored force was a learning or-
ganization that adapted to thinking 
and dedicated enemies in Germany 
and Japan. Samsonov does a solid job 
of interweaving the personal, often 
through award citations, the technical 
and the operational in the chapters 
that cover combat operations.

Readers interested in an American 
contribution to the Soviet war effort 
would do well to read Samsonov’s 
work. Its quick, amply illustrated and 
documented style will appeal to both 
historians looking for a niche study 
and Armor professionals looking to 
learn from the past.

LTC TIMOTHY HECK
U.S. Marine Corps Reserve

Brutal War: Jungle Fighting in Papua 
New Guinea 1942  by James J. 

Carafano; Boulder, CO: Lynee Rienner 
Publishers Inc.; 2021; 283 pages; $55 
(hard cover).

This was my paternal grandfather’s 
war. I long wanted to know more 
about it. Brutal War is the book I 
searched for to understand PFC Sam-
uel Jewel Heatherly’s experiences in 
the green hell that was the New Guin-
ea campaign.

From its first page, Brutal War grips 
the reader in a no-holds-barred ac-
count of what was arguably the most 
physically challenging battlefield of 
World War II. New Guinea was a poor-
ly developed area for 20th Century 
mechanized warfare, possessing the 
bare minimum in coastal infrastruc-
ture necessary for warfighting. Farther 
inland, the island turned into a thick 
jungle with extreme weather changes, 
near-constant rain and a litany of 
deadly tropical diseases, making sus-
tained military operations nearly im-
possible to conduct.

Carafano pro-
vides a care-
fully balanced 
account of the 
battle, making 
heavy use of 
p r i m a r y 
sources from 
both sides of 
the conflict. 
Readers will 
gain an appre-

ciation of the New Guinea campaign 
and its importance to Imperial Japan 
and the Allies. They will also become 
intimately familiar with the friction re-
sulting from diverging Australian, Unit-
ed Kingdom and American national 
views on employing scarce military re-
sources on New Guinea. Summed up, 
this is a book worthy of your time and 
money.

The author took a unique tack setting 
this book apart from so many others 
examining World War II. Carafano cov-
ers the Allied and Japanese strategic 
situations in depth to place the New 
Guinea campaign in perspective when 
compared to the larger, global war. 
(The actual fighting on New Guinea 
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proper does not make an appearance 
until Page 51.) This approach makes 
for an excellent primer on the general 
concepts of strategy development and 
in a more engaging narrative than nor-
mally found in the rather dry military 
texts on the same subject matter. Fur-
ther, Carafano spends significant time 
discussing the all-important role the 
New Guinea people played in support 
of the Allied nations and Japan.

Carafano also examines the Japanese 
government’s use of mass media, in-
cluding its film industry, to ensure un-
questioning support for the emperor 
and his expansionist policies. This 
proved to be one of the most interest-
ing points of the book and one I per-
sonally would have enjoyed reading 
more about given the role information 
operations plays in 21st Century mili-
tary operations.

Perhaps the largest professional take-
away found in Brutal War is the need 
for assured logistical support on any 
battlefield, but particularly in imma-
ture theaters like New Guinea. As with 
so many other military campaigns, lo-
gistics played a decisive part in deter-
mining the ultimate victor on New 
Guinea. Initially, Japanese and Allied 
forces were essentially equal in their 
combat capabilities. Superior Allied lo-
gistics slowly but inevitably tipped the 
scales toward Allied victory over Japan 
at the strategic, operational and tacti-
cal level as America’s “arsenal of de-
mocracy” moved to a wartime footing. 
Doctrinal development played a criti-
cal supporting role as well, although 
Carafano repeatedly addresses the Al-
lied shortfalls in jungle warfare found 
in pre-war and early conflict doctrinal 
publications.

New Guinea provided an early exam-
ple for the combatants (and the unfor-
tunate civilians caught in the war 
zone) on what they should expect as 
the Allies advanced across the Pacific 
until Japan surrendered in August 
1945. The hostility and brutal condi-
tions experienced on New Guinea 
arose again in the Philippines, Okina-
wa and on mainland China. The cam-
paign’s impact would be felt long after 
at the international, regional and even 
individual level, making Brutal War a 
strongly recommended book for pro-
fessional study. 

(Author’s note: PFC Samuel Heatherly 
returned to the United States in 1943 
and died in 1961 from disease con-
tracted while in New Guinea.)

LTC CHRIS HEATHERLY
U.S. Army Europe-Africa

Patton’s War, An American General’s 
Combat Leadership, Volume 1 by Kev-
in M. Hymel; Columbia, MO: Universi-
ty of Missouri Press; 2021; 436 pages; 
$32 hardcover, $29.99 Kindle.

Mention of the name GEN George S. 
Patton Jr. in 
military circles 
is all but guar-
a n t e e d  t o 
start a discus-
sion or even 
potential ar-
gument on his 
career as a 
U.S. Army offi-
cer. Much of 
Patton’s actu-
al life is buried under a veil of misin-
formation and myth, obscuring the ac-
tual man from being truly understood 
today.

Regardless of one’s personal views, 
Patton remains among the best-known 
and most controversial U.S. Army gen-
erals – in no small part due to the 
award-winning 1970 biopic film simply 
titled Patton. When considered 
against his peers, Patton clearly pos-
sessed the greatest drive, battlefield 
intuition and zeal for combat-focused 
training. He also held racist views, pos-
sibly suffered from post-traumatic 
stress disorder and placed low impor-
tance on the paramount task of work-
ing with allies to defeat Nazi Germany.

Students of Patton will find that this 
biography’s broad strokes cover famil-
iar ground, with new material high-
lighting interactions with individual 
Soldiers or revealing his private views 
on other general officers (most nota-
bly Eisenhower, Bradley and Clark).

Volume 1 starts with Patton’s initial 
role as the commanding general of the 
Western Task Force during the United 
States’ initial foray into the North Af-
rican Theater during World War II. 
From there, Hymel takes the reader on 
a journey across Africa to the Allies’ 
follow-on operation in Sicily before 

concluding with the D-Day landings 
and Patton’s subsequent arrival to 
take charge of Third U.S. Army.

Operation Torch was America’s first 
taste of ground combat in Africa and 
provided innumerable lessons-learned 
for the Army and Navy alike. While 
Patton was a seasoned veteran of the 
Mexican Expedition and World War I, 
these more recent experiences in 
North Africa and Sicily paid dividends 
in later operations across Western Eu-
rope. Similarly, Patton’s performance 
demonstrated his leadership strengths 
and weaknesses while giving his supe-
riors insights into some of the issues 
that ultimately led to his relief at war’s 
end.

Throughout the work, Hymel shares 
Patton’s accomplishments on the bat-
tlefield and failures with the press or 
with his own Soldiers in the infamous 
“slapping incidents” – underlined by 
his private thoughts on a myriad of 
subjects from his personal fears to in-
sights on his comrades-in-arms.

Patton’s War is an exhaustively re-
searched account but with enough er-
rors to cause the reader distraction 
from an overall enjoyable book. Hymel 
includes many primary sources in his 
analysis, including Patton’s own dia-
ries, to develop a full portrait of Pat-
ton as a Soldier, diplomat and warrior. 
Many of these sources were previous-
ly unavailable to other authors, allow-
ing some new ground to be covered 
and old conclusions from earlier biog-
raphies to be relooked.

Readers should anticipate a second 
and third volume in the set, although 
publication dates are pending.

LTC CHRIS HEATHERLY
U.S. Army Europe-Africa

Hungarian Arms and Armour of World 
War Two (Modern War series) by Pe-
ter Mujzer; Stamford, United King-
dom: Key Books; 2022; 96 pages; 
$18.99 Kindle, $24.41 paperback.

Most of our attention has been direct-
ed, rightly, toward the major combat-
ants when studying World War II. We 
should not, however, neglect the 
smaller states. Their stories – in this 
case concerning Hungary’s post-World 
War I rearmament and development 
of a domestic defense industry – can 
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serve as an 
example of re-
gional power 
politics and 
the ability to 
adopt, adapt 
and develop 
organic means 
of military re-
search, devel-
opment and 
mass produc-

tion under difficult circumstances.

This book serves as a brief case study 
of what a defeated nation, bent on re-
claiming lost peoples and territories, 
can do despite treaty restrictions to 
reassert itself on the international 
stage. Hungary’s “war within a war” in 
the Balkans and Eastern Europe also 
sheds light on the complexities of 
small-state relations and how their 
disputes can lead them to become em-
broiled in Great Power conflicts. 

Finally, we can learn about the evolu-
tion of Hungarian armored forces as 
they progressed from purchasing from 
others to manufacturing foreign mod-
els under license to designing and 
building their own tanks for use in bat-
tle.  Their path is one that other small-
er powers have trod and continue to 
tread today.

Hungary entered World War I as part 
of the Austro-Hungarian “dual monar-
chy,” with the Austrian kaiser also 
Hungary’s king, theoretically a co-
equal partnership and a major Euro-
pean power. It emerged from the ruins 
of war divided from Austria and from 
millions of ethnic Hungarians now liv-
ing on the other side of the newly 
drawn borders of the successor states 
of their fallen empire. The interwar 
years were one continuous effort to 
hide what remained of their military 
strength from international inspection 
while finding the means to purchase 
newer and better equipment abroad.

Newly created independent Hungary 
inherited an officer corps, permitted 
and hidden military gear, doctrine and 
military culture from the old empire. 
These were the core components of 
their slow ascent toward military self-
sufficiency. Peter Mujzer documents, 
with abundant photographic support, 
many aspects of Hungarian arms in 

action. The fruits of two decades’ 
worth of effort were tested in battle – 
initially with neighbors whose lands 
and peoples that Hungary’s regent, 
Admiral Miklós Horthy, and his govern-
ment believed were rightly theirs – 
and later, first as Germany’s ally in the 
Russian campaign, then as her satel-
lite after secret negotiations to join 
the Allies were discovered and thwart-
ed.

Hungarian soldiers fought with a 
mixed bag of Italian, German, Swedish 
and domestic armor, the latter includ-
ing tanks such as the Turan and assault 
guns such as the Nimrud, that often 
held their own in battle with Russian 
troops in the early stages of the war. 
Both Turan and Nimrud were armed 
with Swedish Bofors 40mm cannon, 
manufactured domestically under li-
cense. Italian tankettes, of a kind al-
ready shown to be inferior during the 
Spanish Civil War, were shifted from 
the Army to police and border-guard 
duty in favor of Turans, Nimruds and 
other more capable vehicles. These in 
turn, late in the war, gave way to loan-
er German armor, initially panzer Mark 
IV tanks and Sturmgeschutz Mark III 
assault guns, with a few Tiger Is turn-
ing up toward the close of hostilities.

Mujzer’s efforts encompass the full 
range of Hungarian arms and armor. 
While he devotes most of the book to 
tanks, artillery pieces and their prime 
movers – armored trains and other 
major systems – he also covers crew-
served weapons and small arms. A 
fairly complete picture of all weapon-
ry used by Hungarian troops in their 
border skirmishes with Romania, Yu-
goslavia and other neighbors, and lat-
er against the Soviet Union, emerges 
in less than 100 pages.

Though a small state, Hungary’s ability 
to rearm after catastrophic defeat and 
dismemberment, in the face of treaty 
restrictions, international inspections, 
war debt and an austere economic sit-
uation is impressive. Drawing on cen-
turies of military tradition, they set 
about the task they chose with effort 
and zeal, accomplishing much. The 
complex web of international direct 
purchases, license agreements and 
the genesis of their own modern de-
fense-production capacity after evalu-
ating foreign military equipment is a 

case study in what even a minor pow-
er is capable of when united and skill-
fully led.

The interlocking web of fraught rela-
tionships Hungary had with her neigh-
bors is also an example of how small-
state conflicts can influence the ac-
tions of major powers. This book 
should be of interest to anyone inter-
ested in this, as it is a treasure trove 
of often granular information for mili-
tary history and armored-vehicle en-
thusiasts.

SFC (RETIRED) LLOYD A. CONWAY

Into the Valley of Death: The Light 
Cavalry at Balaclava by Nick Thomas; 
Havertown, PA: Pen and Sword Books; 
2021; 357 pages, including appendi-
ces, endnotes, bibliography and index; 
$42.95 (hardcover).

Nick Thomas’ Into the Valley of Death 
weaves together firsthand accounts to 
provide a detailed telling of the Charge 
of the Light 
Brigade dur-
ing the Battle 
of Balaclava. 
W h i l e  t h i s 
battle is likely 
fami l iar  to 
many because 
of Alfred, Lord 
Te n n y s o n ’s 
poem, “ The 
Charge of the 
Light Brigade,” Thomas’ book provides 
a riveting retelling of the fateful 
charge. Thomas puts the reader on the 
ground and in the action by telling the 
story with the words of the men who 
rode into that valley Oct. 25, 1854.

Into the Valley of Death centers on 
the events of the charge itself. Thom-
as opens with a brief overview of the 
Crimean War as well as the initial en-
gagements between British and Rus-
sian forces. From there, Thomas quick-
ly moves into the personal accounts of 
the charge. Readers move across the 
Valley of Death with the Light Brigade 
and charge headlong into the Russian 
guns. Thomas captures the confusion 
and disintegration of the brigade as 
the cavalrymen fight to secure the 
guns and are ultimately forced to re-
treat to British lines.

Thomas closes the main body of his 
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work by providing some conclusion to 
critical debates surrounding the 
Charge of the Light Brigade. His con-
clusions focus on the role of key play-
ers. He strives to highlight the confu-
sion in orders between Field Mar-
shal FitzRoy Somerset (1st Baron Rag-
lan), the commander of British forces, 
and the commander of the cavalry, 
Field Marshal George Bingham (3rd Earl 
Lucan). Thomas also examines the 
poor working relationship between 
Lord Lucan and Lieutenant-Gener-
al James Brudenell (7th Earl Cardigan), 
the commander of the Light Brigade. 
Lastly, Thomas looks at the often-de-
bated impact of Captain Edward No-
lan, the aide-de-camp who carried the 
orders that led to the ill-fated charge.

Beyond the narrative that Thomas 
constructed, Into the Valley of Death 
also provides multiple appendices that 
provide the reader with more detail. 
The appendices include the citations 
for medals received during the charge, 
full personal accounts and tables that 
account for each rider that took part 
in the charge. These appendices dem-
onstrate the lengths Thomas went to 
build a narrative based upon firsthand 
accounts.

By far the greatest aspect of Into the 
Valley of Death is that it is built upon 
the firsthand accounts of the men who 
fought in the battle. Thomas laces to-
gether multiple perspectives so that 
the reader is fully emersed in the 
events. The reader feels the tension 
build as the brigade moves across the 
valley. The accounts capture the terror 
as man and horse are cut down by the 
Russian guns. Thomas’ extensive use 
of these personal accounts truly brings 
the charge to life and provides readers 
with an accurate understanding of it. 
As mentioned previously, the author 
also includes an entire appendix dedi-
cated to the full accounts of key per-
sonnel which provide the reader with 
further insight in the charge.

Readers should be aware that Into the 
Valley of Death only provides a brief 
overview of the events leading up to 
the charge. While it is helpful, it is like-
ly not enough for readers unfamiliar 
with the Crimean War. Readers may 
find themselves overwhelmed by the 
speed with which events are covered 
in the overview. It will likely require 

readers to do more research outside 
the book to gain a solid understanding 
of the circumstances surrounding the 
battle itself. Further to this point, it 
would have been very beneficial for 
the book to include some maps to as-
sist with the reader’s understanding of 
the terrain and physical locations of 
critical events.

Into the Valley of Death is a worth-
while addition to any professional li-
brary. Although readers may need to 
research additional context to support 
their situational understanding, the 
telling of the charge itself is truly cap-
tivating. The personal accounts put 
the reader in the charge and among 
the guns. If a reader is looking for a 
work outside their normal reads, con-
sider Into the Valley of Death to learn 
more about one of the most famous 
cavalry charges in history from the 
men who were there. 

MAJ BRYCE W. EAST

Philip and Alexander: Kings and Con-
querors by Adrian Goldsworthy; New 
York: Basic Books; 2020; 609 pages; 
hardcover $29.99, paperback $16.28, 
Kindle $19.99.

Alexander of Macedon earned his su-
perlative for conquering much of what 
was, at the time, the known world. 
However, conquest alone was not his 
only mark of greatness. The attention 
Alexander paid to cataloging and 
maintaining his army’s legacy included 
bringing historians with him on his 
campaigns.

After only two years as king, Alexan-
der departed 
Macedon on 
an epic cam-
paign to de-
feat the “king 
of kings” (Per-
sian emperor) 
and found his 
own empire. 
The presence 
of dedicated 
historians on 
Alexander’s campaigns help shine 
more fidelity on his reign than on his 
father’s, King Philip II, but Adrian 
Goldsworthy’s effort to piece together 
history allows modern readers a co-
herent understanding with input from 
all sources. Goldsworthy’s academic 

contribution manages to offer a time-
less theme both simultaneously 
unique and valuable in this era.

Philip’s tireless efforts to build an 
army were what enabled the risk-seek-
ing and adventurous Alexander to con-
quer the known world. This is the first 
demonstrated linkage of the frame-
work and time required to build an ex-
peditionary army.

Napoleon is supposed to have advised 
that those in the pursuit of becoming 
a “great captain of history” should 
“study over and over again the cam-
paigns of Alexander,” and he consid-
ered Alexander the first among the 
greats. What Napoleon shared with Al-
exander is not just cunning, boldness 
and a lifelong study of history, but 
they also both inherited an already 
well-seasoned army full of exceptional 
marshals who understood their pro-
fession.

Alexander achieved one of his early 
victories at Issus as his army unimagi-
natively but methodically advanced 
down a slope toward a river, all while 
adjusting their formations within sight 
of enemy forces. In other armies, what 
would be seen as marching into an en-
emy’s engagement was actually Alex-
ander employing the hallmark Mace-
donian discipline that Philip drilled 
into these men for a decade. Alexan-
der’s expeditionary phalanxes, and no-
tably their training glidepath, would 
provide the framework for centuries 
of formations.

Another exceptional father who was 
overshadowed by his son was the “Sol-
dier King,” Frederick William I of Prus-
sia, whose heir added enough exploits 
in the second Silesian War to earn his 
honorary title. Frederick the Great 
benefited from his father’s obsessive 
drilling of his formations, whose lock-
step marching in cadence with drums 
earned the Prussians a reputation for 
exacting automation. Without the 
well-developed discipline of this inher-
ited army, it is likely Frederick would 
have been defeated many times over 
in the Seven Years’ War.

While Goldsworthy does not make this 
obvious connection, it is no coinci-
dence that Frederick’s continued ex-
ploits mirror those of Alexander’s Per-
sian conquests. Although likely 
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apocryphal, Diogenes’ sifting through 
human bones to sarcastically say to Al-
exander that try as he might, he 
couldn’t distinguish Philip’s bones 
from that of a slave provides Gold-
sworthy a tried method of searching 
for reliable history in the graves of bat-
tle sites. Goldsworthy sifts through the 
inherent and often conflicting ambigu-
ity of ancient history by focusing on 
actual battlefield locations to provide 
a chronological, combined narrative of 
this father-son duo that consequen-
tially impacted world and military his-
tory as decisively as the army of Mace-
don did on the battlefield.

Goldsworthy’s text should be required 
reading for students of military history 
that will benefit from discovering the 
inherent linkage between creating an 
expeditionary army that can be de-
ployed decisively for extended cam-
paigns.

CPT ZACHARY MATSON

Okinawan Reckoning by H. John 
Poole, foreword by retired GEN A.C. 
Zinni; Emerald Isle, NC: Posterity 
Press; 2022; 360 pages; $14.95 paper-
back.

John Poole 
has done it 
y e t  a ga i n . 
R e a d i n g 
Poole’s books 
is a must for 
every tacti-
cian, and this 
is no excep-
tion. The lat-
est in a long 
list of Poole 

classics focuses on the tactical aspects 

of the last World War II large-scale op-
eration on Okinawa.

As with other books in Poole’s grow-
ing repertoire, it is best if the reader 
has a little background in the history 
of maneuver warfare and the distinc-
tions between the generations of war-
fare as described by William S. Lind in 
his 1989 Marine Corps Gazette article, 
“The Changing Face or War.” Whether 
you support the concept or not, it is 
the basis of Poole’s framework. It is 
helpful in fully understanding the les-
sons he derives from this classic 82-
day battle and his comparisons be-
tween second- and third-generation 
warfare.

Within the pages of his latest endeav-
or, Poole dives into the Japanese de-
fenders’ effective use of micro-terrain 
to negate the United States’ advantag-
es in firepower. As with his other 
works, he weaves together a great 
deal of relevant research and histori-
cal analysis from many well-docu-
mented sources in a compelling in-
structional and thought-provoking 
narrative for the practitioner of war-
fare.

Ultimately it is the engagement that 
decides a battle that contributes to 
the campaigns and eventual achieve-
ment of identified objectives of a war. 
These engagements are determined at 
the squad, fire team and sometimes 
individual level, as proven many times 
throughout the Okinawa ordeal.

This book will provide small-unit lead-
ers with excellent material for profes-
sional-development sessions with 
their Soldiers using a map to discuss 
actual events and possible solutions. 

However, most readers will benefit 
from a good Internet search for some 
more readable and detailed maps that 
are not as readily available within the 
book. Practitioners will find them-
selves poring over sections while ref-
erencing contour lines and locations 
on Okinawa to visualize the rich de-
tails within the pages. The microter-
rain-centric tactical level of the les-
sons require searching out a few good 
contour maps on-line at times to fully 
appreciate the lessons presented.

Okinawa Reckoning places yet anoth-
er exclamation point on the detrimen-
tal effects overemphasis on long-range 
warfare has on recognition and invest-
ment in the short-range skills that in-
fantry requires at the tactical level to 
compete with determined adversaries. 
Throughout the book, Poole reaffirms 
that Western affinity for firepower-
centric second-generation warfare 
continues to hamper practical small-
unit tactical proficiency. He continual-
ly asserts the supremacy of third-gen-
eration maneuver warfare as demon-
strated by the Japanese on Okinawa as 
the preferred method of adversaries 
to counter this firepower approach.

Discovery learning during the conduct 
of warfare is a deadly method of 
teaching. Learning from historical ex-
amples compiled and critically ana-
lyzed by authors like Poole can greatly 
aid today’s small-unit leaders in ab-
sorbing hard-won lessons from gener-
ations past. As with his other books, it 
is a must-read for the Soldier who 
wants to understand what it takes to 
fight and win at the individual and 
fire-team level.

LTC WILLIAM AULT
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Armor in the Maritime Environment: 
Lessons for Armor Employment from 1944 Leyte Campaign

BATTLE ANALYSIS

by MAJ Matthew W. Graham

With the removal of tanks from the 
Marine Corps, the Army is now the sole 
provider of medium and heavy armor 
for the joint force. The definition of 
amphibious operations in Joint doc-
trine, and conceived of in the popular 
imagination, focuses on the landing 
operation. However, this limited focus 
runs contrary to the Army’s historical 
experience of conducting significant 
land campaigns following its amphibi-
ous operations, and tanks play a major 
role in the success of those campaigns.

Department of Defense Directive 
5100.01, Functions of the Department 
of Defense and Its Major Components, 
currently appoints the Marine Corps as 

the Joint-force proponent for amphib-
ious operations, but it also requires the 
U.S. Army to conduct amphibious op-
erations.1 However, since Korea, the 
Army has not conducted large-scale 
amphibious assaults involving armor. 
With the increasing focus of the Joint 
force on the Indo-Pacific, what lessons 
can the Army learn from past amphib-
ious operations to best support future 
joint amphibious operations, especial-
ly regarding armor employment?

There are many historical examples 
that can provide insight into this, but 
perhaps the most insightful case study 
of the potential opportunities and risks 
of armor’s use in a maritime-dominat-
ed multidomain environment is the 

campaign for Leyte in the Philippines 
archipelago in 1944.

Operational context: 
Philippines and Leyte 
1944
The operational objectives for the 
Leyte invasion were to seize several 
coastal airfields and port facilities to 
rapidly build up land-based air power 
to ensure air superiority over the sur-
rounding area and thus allow the 
buildup of multidomain combat power 
in preparation for follow-on operations 
against the island of Luzon, home to 
the Philippine capital of Manila.2

GEN Walter Krueger, a veteran com-
mander of Sixth Army in the Southwest 
Pacific, led more than 202,500 men in 
the invasion of Leyte.3 Sixth Army or-
ganized its combat power into two 
corps, the X Corps (composed of 1st 
Cavalry Division and 24th Infantry Divi-
sion) and XXIV Corps (composed of 96th 
Infantry Division and 7th Infantry Divi-
sion).4 U.S. Seventh Fleet, under the 
command of ADM Thomas Kinkaid, 
was in overall command of the naval 
elements supporting the landings with 
amphibious transport and indirect na-
val fires.

Leyte’s terrain is formidable. Tropical 
coastal areas give way to steep jungle 
mountains in the interior. There were 
few roads on the island, thus restrict-
ing mounted maneuver to roads and 
their surrounding areas. Also, the 
weather would be a critical factor in 
the coming battle. Sporadic heavy rain 
and resulting mud would severely 
hamper the ability to get captured air-
fields into operation, impacting land-
based airpower’s ability to provide 
close air support and interdiction. 
Moreover, the emerging kamikaze 
threat kept most naval aviation fo-
cused on defending the fleet, further 
depriving the land forces on Leyte of 
supporting fires.5

Figure 1. Invasion of Leyte Oct. 20, 1944. (From the official history U.S. Army 
Campaigns of World War II; public domain)
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Figure 2. Leyte topographical map. (Courtesy of U.S. Army Center of Military History)
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Due to the rugged terrain, key terrain 
such as the city of Tacloban and the 
airfield at Dulag were located near the 
coast. Armored forces were well suited 
to advance from the beachhead, over 
relatively traversable terrain, and rap-
idly seize these objectives in the first 
hours and days of the invasion. While 
there are many examples of the oppor-
tunities and risks of armor employ-
ment in such a campaign, no two ex-
amples demonstrate the potential and 
challenges of armor use in the Indo-Pa-
cific better than 767th Independent 
Tank Battalion’s battles along the Du-
lag-Burauen-Dagami Road and at the 
stone bridge.

Battle of Dulag-
Burauen-Dagami Road
The 767th was in bivouac Oct. 22, 1944, 
near the recently captured Dulag air-
strip – about four miles from the initial 
landing beaches – while supporting 7th 
Infantry Division. LTC H.R. Edmondson, 
767th’s commander, received orders to 
support the assault of 17th Infantry 
Regiment (-) the next morning, Oct. 23, 
as part of a larger XXIV Corps attack 
west along the Dulag-Burauen Road to 
seize the towns of Burauen, San Pablo 
and their adjoining airstrips.6 The 17th 
Infantry and 767th were to form the 
center of a division attack toward San 
Pablo. This attack was part of XXIV 
Corps’ continuous advance west in co-
ordination with 96th Infantry to the 
north.

MG John R. Hodge, XXIV Corps com-
mander, prioritized the corps artillery 
fires to 7th Infantry Division and tasked 
them to make the “fullest use of tanks, 
field artillery, anti-aircraft guns, naval 
gunfire and aviation to support the ad-
vance.”7 Unfortunately only one of 
these elements, the tank, would be 
used during the initial advance.

Edmondson and staff received their 
mission briefing at 17th Infantry Regi-
ment headquarters around 9 p.m. Re-
turning to the battalion headquarters 
around 11:45 p.m., the commander 
and the S-3 devised a maneuver 
scheme that envisioned Companies A, 
B and C attacking abreast along a 
400-yard-wide frontage west along the 
Dulag-Burauen Road, while 17th Infan-
try would follow and support. Compa-
ny D, composed of M5 Stuart light 

tanks, would re-
main with the sup-
port elements as 
security at the biv-
ouac area and pro-
vide convoy escort 
for any resupply 
convoys. The 767th 
Tank  Batta l ion 
would  commit 
more than 50 
Sherman tanks to 
the attack, one of 
the largest tanks 
actions of the Pa-
cif ic  war. 8 The 
767 th and 17 th 
would face ele-
ments of the Japa-
nese 2nd Battalion, 
20th Infantry Regiment, which had fall-
en back to hasty defensive positions 
around Burauen and San Pablo.

At 6:30 a.m. Oct. 23, the 767th left its 
bivouac area and moved to attack po-
sitions near Moion, arriving around 
7:40 a.m. At 8 a.m., the battalion 
crossed the line of departure and rap-
idly advanced along the Dulag-Burauen 
Road. Encountering sporadic but deter-
mined resistance, the battalion ad-
vanced the 3½ miles from its attack po-
sition to San Pablo in less than four 
hours, losing three tanks due to mines 
and Japanese satchel charges.9 (In 
place of ranged anti-tank weapons, the 
Japanese employed suicidal satchel-
charge-wielding infantry. While inher-
ently hazardous to the attacker’s well-
being, this tactic would prove effective 
in the restricted terrain of Leyte, espe-
cially when tanks lacked infantry sup-
port.) Despite these losses, 767th rap-
idly advanced to San Pablo and 
Burauen, facilitated by the battalion’s 
mass, firepower and shock effect.

Reaching San Pablo by 11 a.m. and cap-
turing one of its accompanying air-
strips by 11:30 a.m., the battalion halt-
ed to reorganize and resupply. Howev-
er, the terrain over which the tanks had 
so rapidly advanced proved difficult for 
the infantry to cross, and there was a 
growing gap between the battalion and 
its supporting infantry. The 767th re-
sumed its attack at 2 p.m. and ad-
vanced rapidly, encountering no enemy 
resistance as it quickly captured San 
Pablo airstrip No. 2 and advanced into 

Burauen, securing the west side of the 
village by 4 p.m. while encountering 
only sporadic sniper fire.10 However, 
because of the infantry’s inability to 
keep pace, 767th was ordered to with-
draw two miles back to San Pablo to 
establish a bivouac.

This loss of ground would prove costly 
to the battalion the next day. At 8 p.m. 
Oct. 23, Edmondson received verbal 
orders from COL Francis Pachler, com-
mander of 17th Infantry, to continue 
the attack toward Burauen the next 
morning, with the objective to secure 
the Buri airstrip and bridges over the 
Daguitan River. This would cause a 
change in the battalion battle plan. 
Company D, composed of M5 Stuart 
light tanks, would replace Company C 
on the main Dulag-Burauen Road. 
Company C would break off from the 
main battalion and reinforce infantry 
at the San Pablo airstrips and then 
move to capture the Buri airstrip in 
quick succession. Finally, Company B, 
operating on the north flank of the bat-
talion’s advance, would bypass the 
town of Burauen and attempt to envel-
op it from the north, eventually linking 
up with the main body via the Burauen-
Dagami Road.11

At 8 a.m. Oct. 24, the battalion recom-
menced its attack, advancing rapidly 
west to the outskirts of Burauen. How-
ever, the surprise and shock effect of 
the previous day’s attack had worn off 
and the Japanese were waiting. Start-
ing around 10:30 a.m., several tanks in 
the main column struck mines, 

Figure 3. Tank 28, nicknamed Man of War, 767th Tank Bat-
talion, advances west from the village of Jualita along the 
Dulag-Burauen-Dagami Road. The dual radios indicate a 
command tank.
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resulting in one damaged tank block-
ing the road and halting the advance. 
This caused the remaining tanks to at-
tempt a bypass by leaving the road, re-
sulting in several becoming bogged 
down in thick mud.

By 11:30 a.m., the battalion’s main ad-
vance into Burauen had stalled, while 
elements of Company B had encoun-
tered another minefield 500 to 600 
yards northeast of Burauen. A strong 
Japanese defense around Burauen 
forced Company B to withdraw around 
12:05 p.m. Burauen would not fall un-
til elements of Companies G and F of 
1st Battalion, 17th Infantry Regiment, ar-
rived around 1:30 p.m. and cleared the 
town. Both elements of Company B 
and 17th Infantry continued actions 
about 500 yards north of Burauen un-
til 5:30 p.m. with little effect.12

In total, the two-day battle of the Du-
lag-Burauen-Dagami Road cost the bat-
talion nine M4 Sherman medium tanks, 
three M5 Stuart light tanks, two Sol-
diers killed in action, six wounded in 
action, the relief of the battalion com-
mander and the end of conventional 
tank-battalion-level actions on Leyte.13

In the end, 17th Infantry Regiment 
failed to support 767th Tank Battalion 
with even a company of tank-mounted 
or mobile infantry during its initial at-
tack, or to reinforce it rapidly once it 
had occupied Burauen. This fundamen-
tally violated the principle of infantry-
tank cooperation as laid out in Field 
Manual (FM) 17-36, Employment of 
Tanks with Infantry, and resulted in 
the unnecessary battle Oct. 24.14 This 
highlights the importance of tank-in-
fantry cooperation while also demon-
strating the potential of the tank to 
capitalize rapidly on mass, firepower 
and shock --- three qualities that can 
prove decisive, as seen Oct. 23, if ar-
mor is available during or following an 
amphibious landing.

With the capture of Burauen, although 
at a higher cost than necessary, XXIV 
Corps had partially achieved its A-day 
mission to seize the Dulga-Burauen 
area.15

Battle of stone bridge
On Oct. 28 17th Infantry Regiment con-
tinued its attack north toward Dagami. 
The unit encountered stiff enemy 

resistance about one mile south of the 
village, centered around a damaged 
stone bridge and adjoining wooden 
causeway crossing a stream, surround-
ed by swampy terrain.

Defenders from the Japanese 20th In-
fantry Regiment had built a formidable 
defense around the bridge about 1,000 
yards south of Dagami, composed of 
mutually supporting pillboxes with in-
terlocking fields of fire. The Japanese 
had also placed mines along the road 
leading into Dagami. These positions 
were located on high ground to the 
north of the bridge and had clear fields 
of fire across the length and width of 
the prepared engagement area. Japa-
nese strength around the bridge was 
unknown, but in the greater surround-
ing area it was estimated to be any-
where from 1,500 to 2,500.16

The 767th, now in general support of 
17th Infantry, was to provide one com-
pany of medium tanks for the coming 
assault.17 Jumping off at 8 a.m. with 13 
medium tanks, Company C encoun-
tered resistance as it crashed into Jap-
anese lines. The tank battalion effec-
tively applied direct fire and destroyed 
many pillboxes and fighting positions, 
while the attacking infantry worked its 
way along the road and through the 
adjoining swamps.

By 10 a.m., one platoon of tanks had 
been able to cross the bridge and ad-
joining causeway. However, the vehi-
cles’ weight had further damaged the 
structures, limiting the ability of other 
armored forces to cross until repairs 
were made.

With a platoon now north of the 
stream and cut off from supporting in-
fantry, they became the focus of con-
centrated Japanese direct and indirect 
fire. By 11 a.m., a suicidal Japanese 
satchel charge had destroyed one tank 
while land mines disabled another 
two, leaving one of the tank crews, 
that of Tank C-44, trapped and sur-
rounded in their disabled vehicle.18 
With supporting infantry pinned down 
by heavy Japanese machinegun and 
mortar fire, the attack was stalling.

However, the commitment of another 
infantry company – and the flanking of 
Japanese positions to the east by a sec-
tion of M8 armored-gun carriers oper-
ating in support of Companies E and G, 

17th Infantry Regiment – effectively 
suppressed the Japanese left flank and 
re-established fire superiority for the 
U.S. units. This enabled engineers to 
make necessary repairs to the bridges, 
allowing the remaining elements of 
Company C, 767th Tank Battalion, to 
move north of the bridge.

By 3:45 p.m., elements of Companies 
E and G had completed the destruction 
of the Japanese defenses’ left flank. On 
the American left, more probing to the 
west and north by Companies C, F and 
B of 17th Infantry had located the ene-
my’s right flank. With the support of a 
single medium tank, Company B, 2nd 
Battalion, 17th Infantry, was able to de-
stroy pillboxes in this area and roll up 
the Japanese right. By 6:45 p.m. friend-
ly forces finally reached the trapped 
crew of Tank C-44 and rescued them.

Having turned both flanks and pene-
trated the center of the enemy defen-
sive line along the stone bridge, 17th In-
fantry went into defensive positions 
some 300 yards north of the bridge, 
while 767th’s Company C withdrew to 
the regimental command post to re-
consolidate.19

The breaking of the defensive line 
around the bridge enabled the capture 
of Dagami the next day, Oct. 29, and al-
lowed the linkup between 7th and 96th 
Infantry divisions Oct. 30, thus solidi-
fying XXIV Corps’ front and securing X 
Corps’ southern flank. The 767th would 
continue supporting 7th Infantry Divi-
sion throughout the rest of the Leyte 
Campaign but mostly in section and 
platoon direct-fire support roles.

The combined-arms action at the 
bridge demonstrates the effectiveness 
of the tank-infantry team, even in high-
ly restrictive terrain. The employment 
of armor in these scenarios, even in 
limited quantities, provides ready ex-
amples of armor’s ability to capitalize 
on mobility and firepower to both en-
able maneuver and rapidly reduce en-
emy positions by direct fire. While the 
actions of 767th Tank Battalion be-
tween Oct. 17-30, 1944, represent the 
actions of only one tank unit of many 
involved in the campaign, it demon-
strates the effects armor can achieve 
when employed and supported prop-
erly. The achievement of these effects 
would be impossible if tanks were not 
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part of the initial landing force or pres-
ent in the follow-on waves of the am-
phibious operation.

The campaign on Leyte continued un-
til Dec. 26 when GEN of the Army Dou-
glass MacArthur declared operations 
complete.20 Sixth Army, during the pe-
riod between Oct. 20 and Dec. 26, 
1944, suffered 2,888 killed and 9,858 
wounded in action.21 Japanese losses 
during this time are hard to determine, 
but Sixth Army estimated it had killed 
more than 56,000 Japanese troops and 
captured 392.22 The use of armor on 
Leyte, even though in small numbers 
when compared to other campaigns, 
highlighted its usefulness and fulfill-
ment of its doctrinal role. Without ar-
mor, it is doubtful that the land com-
ponent of the Leyte Campaign would 
have successfully concluded in such a 
relatively short time.

Lessons observed, 
application of doctrine
Effective infantry-armor cooperation 
during amphibious operations was the 
single most important lesson of the 
Leyte operation. As noted in several af-
ter-action reports (AARs), two factors 
continually affected this coordination: 
infantry leaders’ attitudes toward 
tanks and the level of tank-infantry 
training before the operation.23

As one infantry-battalion commander 
expressed, “From my experience, the 
use of tanks under extreme conditions 
of weather and areas of tropical vege-
tation is hardly worthwhile.”24 Opin-
ions like this hint at a lack of under-
standing of the tank’s capabilities and 
a clear lack of experience on how best 
to employ them.

The second issue was a lack of 

tanks-with-infantry training. The long 
distances and dispersed nature of the 
Pacific Theater limited the ability of 
units to conduct combined-arms re-
hearsals before operations. This se-
verely impaired the development of 
mutual trust and understanding be-
tween infantry divisions and their as-
signed tank battalions.
As an example, the Leyte invasion fleet 
deployed from three departure points, 
each more than 1,200 miles from the 
invasion beaches at Leyte Gulf.25 This 
dispersion of forces increased surviv-
ability but greatly limited the capabil-
ity of units to train together before 
Leyte. However, some units did have 
experience and training at the division-
level before departure for the the-
ater.26

The battle of the stone bridge and the 
D u l a g - B u r a u e n - D a g a m i  R o a d 

Figure 4. Sixth Army Operations on Leyte and Sambar, October-December 1944. (Courtesy of U.S. Military Academy 
(West Point) Department of History)
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demonstrate the need for tanks during 
the land campaign that typically fol-
lows an amphibious assault. When 
weather, enemy action and other is-
sues limit the application of both artil-
lery and airpower, it falls to the infan-
trymen and tankers to accomplish the 
mission. The capability of armor to ap-
ply shock, mobility and firepower to an 
enemy enables the infantry to close 
with and destroy that enemy. Similarly, 
the infantry’s ability to clear, hold and 
maneuver in very restrictive terrain 
protects the tank from enemy-infantry 
anti-tank weapons.

Both infantry and armor form a symbi-
otic relationship that produces the 
greatest effect on the enemy. As FM 
17-36 stated: “Success in battle can be 
assured only when there is complete 
cooperation of all arms. No one arm 
wins battles. Success is attained when 
each arm, weapon and individual is 
employed to afford the maximum of 
support to the remainder integrated to 
achieve the enemy’s destruction. Since 
tanks and infantry are linked so closely 
one to the other, it is necessary that 
the doctrine, powers and limitations of 
both be understood by all.”27

At Leyte, the inability to develop land-
based airpower and the Navy’s com-
mitment to a major engagement dur-
ing the initial phases of the operation 
deprived the landing force of impor-
tant air support. This increased the de-
pendence on the other elements of the 
combined-arms team, including the 
tank. It is an interesting thought exer-
cise to envision an amphibious opera-
tion on an island of similar size, such 
as Taiwan, occurring without tanks. 
One must wonder how successful and 
potentially costly such a campaign 
would be. It is without a doubt that the 
capability and willingness to deploy 
tanks during the initial phases of an 
amphibious assault in anticipation of 
the follow-on land campaign signifi-
cantly contributed to the land victory 
on Leyte.

The Army should consider how the 
Marine Corps’ recent removal of 
tanks will impact the Army’s opera-
tional requirements in the Indo-Pacif-
ic in the future. Without a better un-
derstanding of lessons-learned in 
past Army amphibious operations 
and the role of armor within them, 

the Army will likely have to relearn 
these lessons at the cost of blood and 
treasure.
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25 Daniel E. Barbey, MacArthur’s Amphibi-
ous Navy, Naval Institute Press, January 
1969.
26 Sixth U.S. Army report of the Luzon 
Campaign. Of note: 7th Infantry and 1st 
Cavalry had prior combat experience. The 
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7th Infantry and 96th Infantry Divisions 
both conducted full-dress practice land-
ings on Maui, Hawaiian Territory, in Sep-
tember 1944. However, these landings did 
not cover actions inland, instead focusing 
on the assault landing only.
27 FM 17-36.

AAR – after-action report
CGSC – Command and General 
Staff College

FM – field manual

Acronym Quick-Scan
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RD  ARMOR REGIMENT

Green is used for Armor. The wavy band is from the arms of the Rheinprovinz and in-
dicates service in that area and in Central Europe, while the fleur-de-lis is for service in 
France and the citation for Colleville. The rampant lion from the arms of Belgium repre-
sents the citation for Mons Eupen-Malmedy. The canton represents descent from 745th 
Tank Battalion, from which these honors were inherited, seven being represented by the 
septfoil, four by the square and five by the star.
The distinctive unit insignia was approved Dec. 4, 1964.
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