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U.S Tank Gunnery: Historical Ebb and  
Flow of Proficiency

by Robert S. Cameron, Ph.D.

A gap exists today between the capa-
bilities of tank weapon systems and 
the ability of crews to employ them to 
maximum effectiveness. Current tank 
lethality reflects significant recent im-
provements to optics, fire control sys-
tems, networks, and ammunition. 
Tanks possess the ability to engage var-
ied targets with precision at ever lon-
ger ranges whether stationary or mov-
ing. Yet many crews struggle with the 
basics of tank gunnery. The 2019 III Ar-
mored Corps Lethality Study and anal-
ysis of the most recent Sullivan Cup 
Best Tank Crew Gunnery Competition 
underscore this lack of proficiency. In 
the latter case, armor units sent repre-
sentative crews to compete in a series 
of events designed to test foundation-
al skills emphasized in doctrine. Crews 
struggled with boresight, target detec-
tion and identification, machine gun 
engagements, and target sensing.1 
These issues reflect the culmination of 
a lapse in tank gunnery spanning years 
and highlight the linkage between pro-
ficiency and broader, Army-wide devel-
opments and trends. 

World War I and 
interwar years
In World War I the creation of the first 
American tank force triggered genera-
tion of the Army’s first tank gunnery 
training program. Its focus lay upon 
weapons operation and maintenance.2 
For crews reliant upon vision slits for 
situational awareness, subject to sud-
den vehicle breakdowns, and working 
in the confines of a steel beast that 
quickly filled with fumes, simply firing 
the weapon in the general direction of 
the enemy proved an accomplishment, 
particularly in those tanks in which the 
gunner also served as the loader and 
tank commander. In the 1920s tank 
gunnery training retained its focus 
upon the gunner’s ability to operate 
and maintain his weapon, refined 
through the addition of checks on sight 
usage and target sensing. Live fire en-
gagements constituted the culmination 
of this training, with a report card 

maintained for each individual soldier.3

In the 1930s tank gunnery constituted 
a series of sequential steps from weap-
ons orientation to live fire qualification 
that entailed engaging a variety of sim-
ulated targets from a moving vehicle. 
Records of individual gunnery skills 
were maintained at the unit level, and 
special insignia and financial compen-
sation existed as incentives to achieve 
high gunnery scores.4 Although these 
measures marked improvements since 
the Great War, in practice they tended 
to result in better paid range marks-
men rather than effective tank gun-
ners. More complex gunnery training 
that involved platoon operations in a 
tactical environment suffered from the 
variety of different platforms in ser-
vice. The small Army tank fleet includ-
ed obsolescent World War I-era plat-
forms, several variants of newer light 
tanks, and prototypes issued for test-
ing and evaluation. Moreover, most 
units lacked a sufficient complement 
of personnel and platforms even for 
their peacetime authorization, while 
the Army’s bifurcated mechanized 

development program meant still fur-
ther doctrine and training variations 
between the Infantry’s tank force and 
the 7th Cavalry Brigade (Mechanized).*

By decade’s end modifications to tank 
gunnery training included crew and 
unit exercises, and a qualification pro-
cess with more training steps and gate-
way evaluations prior to a live fire 
event for record. Reflective of the M2-
series of light tanks and M1-series of 
combat cars, the focus lay upon ma-
chine gun engagements at relatively 
short ranges that did not require com-
plex ballistic solutions. By 1939, how-
ever, some infantry tank leaders advo-
cated the concentration of tanks in 
battalions to better manage and pro-
vide uniformity to gunnery training.5 
Such benefits were not viable among a 
tank force scattered across the country 
in small, understrength units with var-
ied access to firing ranges.+ These ideas 
coincided with a shift from machine-
gun armed tanks to ones equipped 
with a turret-mounted 37mm main 
gun, exemplified by the M2A4. This 
weapon required training changes to 

Figure 1. U.S. Tank Corps tank gunnery training devices of World War I. (Photo 
by U.S. Army Signal Corps)
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reflect the need for accuracy from a 
stationary position rather than the de-
livery of suppressive machine gun fire 
from a moving platform commonplace 
for much of the decade.*

World War II
In 1940 the creation of the Armored 
Force in response to wartime develop-
ments in Europe marked a major ex-
pansion of the Army’s tank compo-
nent, resulting in the first armored di-
visions and separate tank battalions. 
The scale and pace of this expansion 
undermined tank gunnery proficiency. 
The emphasis given to training new 
personnel, organizing new units, and 
building cadres for the next wave of 
unit activations diluted the existing tal-
ent and eroded overall gunnery knowl-
edge and skills. The first armored divi-
sions and separate tank battalions 
therefore developed their own training 
programs, which included gunnery 
techniques. Reports on their activities 
were shared with the Armored Force 
headquarters, which in turn strove to 
incorporate best practices into its own 
training efforts. Nevertheless, the ab-
sence of a standard gunnery training 
program made unit and formation 
commanders the architects and evalu-
ators of their own training. Hence ear-
ly Armored Force gunnery instruction 
reflected a broad range of approaches 
shaped by materiel availability, range 
access, and unit commander experi-
ence. Moreover, commanders who 
considered maneuver more important 
to combat effectiveness than gunnery 

reflected this bias in their training. The 
only common thread across the force 
lay in ensuring gunners understood the 
rudiments of how to fire and maintain 
their weapons. 

The Armored Force sought a gunnery 
manual to streamline doctrine, reduce 
training complexity, and provide one 
standard to enable uniformity in train-
ing and employment. The first such 
manual published in April 1943 — long 
after the combat debut of American ar-
mored units. It provided combat tech-
niques and the first set of principles to 
guide training. It was updated the fol-
lowing year to reflect combat lessons 
learned, but the value of these manu-
als and related doctrinal publications 
overseas proved limited, since they 
lagged behind the deployment of ar-
mored units to combat theaters and 
the fielding of newer tanks. 

The 1943 manual was not distributed 
to units until the subsequent winter, 
while the 1944 manual published in 
July did not actually reach combat 
units overseas until December.6 There-
fore, many units continued to rely 
upon their own gunnery techniques, 
despite the uniformity and standard-
ization now in published doctrine.

Officer ignorance posed another prob-
lem. The rapid expansion of the Ar-
mored Force placed officers in com-
mand positions despite minimal 

knowledge of gunnery. The Armored 
Force headquarters endeavored to ad-
dress this problem by implementing a 
course in gunnery technique in the Ar-
mor School. The course began in March 
1943 and included a detailed immer-
sion into the techniques and nature of 
gunnery, starkly contrasting with pre-
vious classes that focused upon no-
menclature and weapons operation. 
This course proved a boon to armor 
leaders — provided they attended it. 
By war’s end, junior officers and NCOs 
proved unanimous in their recommen-
dation that commanders of armored 
units be educated and actively en-
gaged in all aspects of tank gunnery.7

Sustaining tank gunnery proficiency in 
deployed units proved difficult. Com-
bat losses destabilized both crews and 
unit command arrangements. Trained 
replacements arrived, but often the ex-
cessive time lag between the comple-
tion of training and arrival in their as-
signed unit necessitated in-theater re-
fresher training. Nor was the overall 
level of training, especially gunnery, 
considered sufficient for combat oper-
ations. 

Newly arrived gunners in combat zones 
tended to lack confidence in their abil-
ities, proved slow to lay the main gun 
on target, and on the battlefield strug-
gled to make the range estimations so 
critical to an accurate ballistic solu-
tion.8

Figure 2. The M2A4 Light Tank with a turret-mounted 37mm gun. (U.S. Army 
Armor and Cavalry Collection)

Figure 3. A tank crew cleaning their 
tank’s main gun after operations in 
Belgium, September 1944. (U.S. Army 
Armor and Cavalry Collection) 
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Postwar Era
Nevertheless, the war’s end found the 
Armored Force with a uniform tank 
gunnery program, underpinned by 
doctrine that reflected wartime les-
sons learned and supplemented with 
effective schoolhouse instruction. Re-
alizing the fruits of this positive devel-
opment required stability across the 
force. Yet the postwar period was char-
acterized by chronic instability. The 
rapid and precipitous demobilization 
resulted in largescale loss of armor tal-
ent and tsunamis of Army-wide per-
sonnel turbulence. Much of the re-
maining force was employed in occu-
pation duties that required clerks and 
patrolmen rather than tank gunners. 
The Army’s General Reserve, intended 
to address national emergencies, in-
cluded only a single armor brigade 
equivalent whose shortages of person-
nel and equipment undermined train-
ing. Organizational changes to improve 
the combat effectiveness of infantry di-
visions with organic tank units oc-
curred largely on paper. 

In the Japan-based Eighth Army, for ex-
ample, each of the four infantry divi-
sions should have included a tank bat-
talion and three regimental tank com-
panies. In fact, they possessed only a 
single tank company.9 Even so, person-
nel shortages, occupation duties, em-
ployment as an opposing force in field 
exercises, and limited access to appro-
priate maneuver areas and ranges un-
dermined training effectiveness. While 
improvements to the Eighth Army’s 
personnel and training situation oc-
curred in 1949-1950, tank gunnery 
proficiency continued to suffer from in-
experienced leaders, replacements 
lacking military occupational specialty 
(MOS) -specific training, and the 

regular diversion of senior NCOs and 
officers to assignments that removed 
them from troop leadership. Moreover, 
the tank units remained understrength 
and in deference to Japanese infra-
structure equipped with light tanks in-
stead of the heavier vehicles mandated 
by their tables of organization and 
equipment.10 These factors ensured 
whatever gunnery training occurred 
bore little resemblance to actual com-
bat. 

In Europe demobilizing mechanized 
cavalry, tank, and tank destroyer units 
provided the resources to create the 
U.S. Constabulary, a light mechanized 
force oriented upon stability opera-
tions with little need for tank gunnery 
skills. With the onset of the Cold War, 
the U.S. Constabulary transitioned into 
the first armored cavalry regiments. 
Their creation spurred the develop-
ment of tank training areas dedicated 
to gunnery and maneuver on sites 
once used by the Wehrmacht. More-
over, theater-specific training pro-
grams boosted the overall readiness of 
the small U.S. Army footprint in Eu-
rope. These developments reflected a 
renewed U.S. commitment to Europe-
an security, underscored by the cre-
ation of the North Atlantic Treaty Or-
ganization. 

Cold War
When the Korean War began in June 
1950, tank gunnery proficiency sank 
further as the Army struggled to orga-
nize and deploy tank units at their war-
time strength. Many of the tank battal-
ions initially deployed to South Korea 
received influxes of new replacements 
and Soldiers drawn from across the 
Army.* The new units thus lacked cohe-
sion at the crew and unit levels, 

aggravated by the inability to familiar-
ize themselves with tanks issued on 
the eve of combat deployment. Thrust 
into the fighting in the Pusan Perime-
ter, they were unable once in Korea to 
train and develop gunnery skills in ac-
cordance with established policy and 
doctrine.+ Tank gunnery proficiency de-
veloped via combat rather than 
through a deliberate training program. 
Similarly, the readiness levels of those 
units providing personnel to deploying 
units also fell until new replacements 
could be integrated into crews and co-
hesion rebuilt. 

Over time and under the pressure of 
combat gunnery improved — and not 
just in the war zone. Increases in mili-
tary funding and end strength enabled 
more realistic manning and equipping 
of armored units that in turn facilitat-
ed training to existing standards and 
doctrine. This upward trend continued 
throughout the 1950s, benefiting from 
combat experience and the lingering 
danger of an actual shooting war with 
the Soviet Union. Indeed, units began 
to transcend established doctrinal 
training measures, exemplified by the 
1st Armored Division’s creation of a 
special battle course to test crew and 
gunnery skills.11 Tank gunnery profi-
ciency also benefited from the atten-
tion given to crew, section, and pla-
toon operations that included the reg-
ular use of crew proficiency tests, bat-
tle drills, and live fire battle runs in 
which tank platoons engaged targets 
from offensive and defensive pos-
tures.12 The decade also marked im-
provements in the tools available to 
tank gunners. The emergence of a fire 
control system that linked the main ar-
mament, coincidence or stereoscopic 
rangefinder,  and a mechanical 

Figure 4. M48s on a gunnery range in Germany, 1959. (U.S. Army Armor and Cavalry Collection) 
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computer enhanced the ability to de-
tect, identify, acquire, and engage tar-
gets at longer ranges. These qualities 
became manifest in the M48, and re-
lated crew training focused upon lever-
aging fully the technologically im-
proved capabilities available to them.

In the 1960s and 1970s tank weapons, 
optics, ammunition, and fire control 
systems continued to improve with the 
fielding of the M60-series. Had tank 
gunnery proficiency kept pace, the re-
sult would have been ever more capa-
ble and lethal tank crews, platoons, 
companies, and battalions — but it did 
not. The large-scale commitment of 
ground combat forces to Vietnam gen-
erated personnel turbulence that erod-
ed cohesion among non-deploying 
units. Armor units in West Germany, 
for example, became little more than 
replacement pools for forces in Viet-
nam. Even without the war in South-
east Asia the personnel management 
system then in place determined indi-
vidual soldier assignments with no set 
tour lengths and without regard to unit 
commander needs. Most units experi-
enced a 30-40 percent turnover every 
quarter, exacerbated by the tendency 
of higher headquarters to siphon Sol-
diers. Commanders who managed to 
stabilize their tank crews until qualifi-
cation experienced even higher turn-
over afterward.13

Managing personnel turbulence within 
units proved difficult when many expe-
rienced Armor NCOs either left the 
Army or branch transferred in the wake 
of the Vietnam War. Their loss was off-
set by the transfer and reclassification 
of NCOs from other branches who, de-
spite their responsibility for training ju-
nior enlisted Armor crewmen, received 
no familiarization training before their 
assignment to tank units. The Armor 
School trained NCOs in necessary lead-
ership skills but not the related techni-
cal competency. This was either 
learned on the job or through impro-
vised unit schools.14 Hence new NCO 
tank commanders proved limited in 
their ability to supervise their crew 
members or fully utilize the capabili-
ties of their tank. These problems were 
aggravated by the assignment of non-
Armor command sergeant majors and 
first sergeants to tank units, where 
their lack of technical and tactical 

experience undermined their ability to 
mentor unit commanders and manage 
training.15 Similarly, new platoon lead-
ers possessed a minimal knowledge of 
their tank and its capabilities, since 
their schoolhouse training focused 
upon preparation for positions of high-
er responsibility in the event of a mass 
mobilization rather than their next 
duty assignment.16

Annual crew qualification served as the 
culminating event in gunnery training 
and an indication of unit readiness. 
Training remained a progressive devel-
opment from individual to crew skills 
followed by live fire qualification. Yet 
while the platoon constituted the 
smallest maneuver unit and the back-
bone of an armored unit, collective 
training at the platoon or higher level 
faded along with the battle drills in-
tended to hone unit muscle memory. 
Doctrine provided guidance for unit 
gunnery, but there was no correspond-
ing gunnery table or evaluation re-
quirement.17

Even with an emphasis only upon crew 
level training, unit commanders cited 
numerous challenges to achieving pro-
ficiency beyond personnel turbulence, 
including limited range access, funding 
shortfalls, the diversion of personnel 
to administrative tasks, and ammuni-
tion constraints.18 These issues, how-
ever, proved far less significant than 
the way crew training and qualification 
occurred. Qualification generally oc-
curred on pristine ranges in which 

tanks did not practice firing from hull 
defilade, targets proved exceptionally 
large and distinctive, and target arrays 
never varied. Unit self-evaluations and 
poor recordkeeping did little to identi-
fy training deficiencies for correction, 
and participating crews considered 
qualification a rote exercise with little 
relation to the battlefield. Hence, its 
execution was often characterized by 
sloppy gunnery techniques that gener-
ated results in the unrealistic qualifica-
tion environment but did not demon-
strate tactical proficiency. Hence, once 
tank battalion commander character-
ized the entire nature of gunnery train-
ing and qualification as “… a farce—an 
unreal, artificial, misleading indicator 
of a crew’s ability to survive a tank-ver-
sus-tank battle. It’s barely the begin-
ning of true tank gunnery training. As 
currently performed, it is possibly 
marksmanship, but not gunnery.”19

Such a condemnation boded ill for an 
armored force considered critical to 
the defense of Central Europe against 
the Warsaw Pact’s numerically superi-
or armored and mechanized forces. 
Moreover, the 1973 Arab - Israeli War 
highlighted the importance of tank 
gunnery proficiency on the modern 
battlefield. This conflict forced the 
Army to confront the realities of a po-
tential no-notice conflict in which its 
units entered combat in their current 
readiness state without the benefit of 
weeks and months in which to hone 
skills to combat standards. For tank 
units in Central Europe this prospect 

Figure 5. The Canadian Army Trophy. (Photo courtesy of the Royal Canadian Ar-
moured Corps School)
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was frightening indeed, since popular 
forecasts of the life expectancy of a 
tanker in the event of war were mea-
sured in hours and days. The potential 
for a poor showing in combat found re-
inforcement in the lackluster perfor-
mance of U.S. tank units in the Cana-
dian Army Trophy in the late 1970s. 
This NATO competition was considered 
the “Olympics of tank gunnery,” and it 
received considerable international 
and media attention. The substandard 
performance of American participants 
drew negative attention to training and 
readiness issues in American armored 
formations on the frontline of a poten-
tial war with the Warsaw Pact.*

In 1973 the newly created Training and 
Doctrine Command sought to trans-
form Army training through emphasis 
upon raising combat readiness in prep-
aration for a near-term large-scale con-
flict. The Arab - Israeli conflict of the 
same year spurred these efforts by 
demonstrating the cost of unprepared-
ness. Efforts to improve tank gunnery 
thus began within TRADOC’s broader, 
Army-wide training reform. Lessons 
learned from the Middle East war were 
disseminated to tank units via training 
circulars, and the Armor Center devel-
oped a proficiency test for tank crew 
members.20 Implementation of the 
tank master gunner program in 1975 
generated subject matter experts to 
assist unit commanders with training, 
weapon operation and maintenance, 
and the correction of gunnery prob-
lems.21 Tank gunnery doctrine also 
marked a renewed emphasis upon unit 
lethality with the introduction of a pla-
toon gunnery table. Encouraged by the 
TRADOC’s readiness emphasis, units 
undertook their own training initia-
tives, introducing timed engagements 
and long-range precision engagements 
while highlighting the import of first 
ro u n d  h i t s  a n d  a m m u n i t i o n 

conservation.22 The creation of the 
19-series Career Management Field in 
1978 enabled the identification of a 
specific skill set for armor crewmen to 
guide their selection and training.23

In the 1980s gunnery doctrine expand-
ed the tank tables used to guide and 
evaluate training to include crew, sec-
tion, and platoon. A matching set of 
tactical tables emerged to permit the 
development of both the technical 
skills associated with placing steel on 
target and tactical maneuver. Reflect-
ing the need for true proficiency to 
fight outnumbered and win, qualifica-
tion standards rose. Tankers were ex-
pected to develop the skills necessary 
to achieve minimal kill ratios of 5:1.24 
These changes retained the progres-
sive nature of training and evaluation 
but raised the bar for qualification and 
emphasized tasks and skills oriented 
upon the battlefield. Moreover, the de-
liberate linkage of new proficiency 
standards, soldier manuals, and Army 
Training and Evaluation Programs 
(ARTEP) resulted in clear training goals 
and strategies that included at least 
one battalion or brigade field training 
exercise per year. The opening of the 
National Training Center provided an-
other training opportunity initially fo-
cused upon building maneuver and 
gunnery skills at platoon, company, 
and battalion levels. Laser based devic-
es and simulators also broadened the 
array of training devices available to 
hone gunnery skills before a live fire 
event and sustain them afterward, 
with the Unit Conduct of Fire Trainer 
(UCOFT) becoming one of the most 
prominent tools. 

The effectiveness of these changes lay 
in the active involvement of command-
ers and NCOs. The latter provided es-
pecially important due to their roles as 
tank gunners, tank commanders, and 
master gunners. Hence, Armor Branch 
worked to remove Armor NCOs from 
non-Armor duty assignments and re-
turn them to tank units. The master 
gunner program met its initial expec-
tations, and these subject matter ex-
perts soon earned the esteem of their 
commanders. Unfortunately, many 
master gunners also served as platoon 
sergeants, and this dual responsibility 
discouraged master gunner candi-
dates.25 Moving the master gunner into 

the company headquarters helped to 
resolve this problem, while expanding 
the amount of gunnery training given 
to all Armor NCOs enabled master gun-
ners to concentrate their expertise 
upon areas of greatest benefit to their 
unit. The Armor School sought to make 
the Basic NCO Course responsible for 
developing tank commanders, while 
the Advanced NCO Course focused 
upon the generation of platoon ser-
geants and incorporated some master 
gunner training. Officer training simi-
larly began to include coverage of the 
technical aspects of tank platoon and 
company operations. The establish-
ment of One Station Unit Training and 
its orientation upon graduating Sol-
diers qualified to serve as a driver, 
loader, or gunner helped commanders 
offset personnel turbulence by giving 
them greater flexibility in crew station 
assignments.26

The collective benefit of these changes 
to doctrine, training, and personnel lay 
in the increased focus upon tank gun-
nery in the field. Qualification ceased 
to be a check the block item and be-
came a serious training event. This 
shift in attitude was further encour-
aged by competition among units, fu-
eled by the publication of qualification 
scores.27 Moreover, sustainment train-
ing via UCOFT and the generation of 
training schedules that embedded gun-
nery and tactical skills throughout the 
annual training cycle obviated the 
need for repetitive relearning of basic 
skills and enabled more advanced 
training. 

The combination of higher crew and 
unit training standards, command em-
phasis, and increased training oppor-
tunities via training aids and simulators 
ensured that tank gunnery proficiency 
matched the capabilities of the M1/
M1A1 Abrams. The resultant lethality 
became evident during Operation Des-
ert Storm in 1991. Battlefield clashes 
between American armor and the Iraqi 
army ended with catastrophic conse-
quences to the latter. The conflict 
served to validate the changes made in 
the 1980s to tank gunnery doctrine, 
training methodology, leader develop-
ment, and master gunner employment. 
It marked an apex in tank gunnery pro-
ficiency even though the orientation of 
armor training lay in waging a conflict 

Figure 6. Tank from 2-64 Armor on 
Grafenwoehr’s Range 109. (U.S. Army 
photo by Ron Mihalko)
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against the Warsaw Pact in Central Eu-
rope rather than Iraq in the Middle 
East. 

1990s
The end of the Cold War removed an 
external threat whose nature under-
scored the importance of a properly 
trained armored force. In the wake of 
superpower rivalry came a series of re-
gional and humanitarian crises that in-
volved the U.S. Army. Such operations 
other than war generally necessitated 
extensive training in non-warfighting 
activities, followed by deployment and 
then a period of retraining in warfight-
ing skills. Army downsizing, the related 
loss of talent, and budget cuts ampli-
fied the disruptive effective of these 
deployments upon training in general. 
The decade also witnessed the emer-
gence of an array of technological ini-
tiatives, collectively dubbed Force XXI, 
that strove to harness the emerging ca-
pabilities of information technology to 
tactical organizations and operations. 
By senior leader intent the initial focus 
of this technological development lay 
upon armored formations, whose lead-
ers and Soldiers played key roles in re-
lated experimentation and testing. 

Nevertheless, the aggregate effect of 
operations other than war, downsizing, 
fiscal retrenchment, and a flood of new 
technology lay in Army-wide disrup-
tions to training. The absence of a peer 
threat further prompted some political 
leaders to question the need for a 
large tank force and the related ex-
pense. The resultant pressure to re-
duce training costs collided with ef-
forts to sustain readiness, encouraging 
greater use of virtual and simulations-
based training and the shortening of 
programs of instruction. Within the Ar-
mor School, the cumulative impacts lay 
in the removal of main gun live fire 
from the Tank Commander Certifica-
tion Course, rollbacks in the rank and 
grade of instructor personnel, and a 
burgeoning unfunded requirement for 
tank tracks and parts.28 Consequently, 
tank gunnery proficiency slumped, but 
it did not bottom out. 

Tank gunnery standards remained 
high, and doctrine continued to evolve, 
incorporating lessons learned from 
Desert Storm. Moreover, the 1990s 
marked the emergence of the M1A2, 

the Army’s first digital tank. Its appear-
ance marked another advance in ma-
teriel capabilities, since its digital sys-
tems provided significant improve-
ments in communications and data 
sharing, and its commander’s indepen-
dent thermal viewer boosted the abil-
ity to detect, acquire, and engage tar-
gets more quickly over a broader area. 
The fielding of the new tank reinforced 
the continued emphasis in training and 
doctrine upon long-range precision 
fire. Long distance gunnery, however, 
necessitated crews who practiced pre-
cision in their gunnery training and 
technique, particularly during bore-
sight, and understood what factors de-
termined whether a round hit or 
missed its target. The effect of even 
small errors upon ballistic trajectory 
and accuracy increased with range. 
Hence, fire control and weapon system 
maintenance, ammunition condition, 
and boresight became critical actions 
prior to firing, while the ability to lay 
the reticle on a target’s center mass, 
input barometric pressure, account for 
crosswinds, and offset peculiarities in 
a gun’s performance marked a sea-
soned gunner.29

The start of Army Transformation in 
1999 triggered the onset of a new 
wave of modernization initiatives heav-
ily rooted in emerging technology. The 
focus lay upon the creation of the Ob-
jective Force with high tech, rapidly de-
ployable organizations designed 
around information technology 

applications, unmanned aerial sys-
tems, robotic ground vehicles, and the 
Future Combat System. In this rede-
signed force, current armor units be-
came part of the Legacy Force destined 
for replacement. Related funding 
streams diverted to Objective Force 
programs. A parallel effort generated 
the Initial Brigade Combat Team, re-
named the Stryker Brigade Combat 
Team in 2002. Tank units were among 
the first billpayers for this new organi-
zation, while some armor crewmen 
suffered mandatory reclassification to 
MOS 19D.* Analysts feared that further 
involuntary reclassifications would “be 
bad for the morale of CMF 19. The per-
ception will grow that 19K is no longer 
a viable career MOS.”30 Nevertheless, 
other tank units similarly reorganized 
into reconnaissance, surveillance and 
target acquisition (RSTA) squadrons 
and tankers were encouraged to be-
come scouts. Hence, Transformation’s 
high tech, futuristic slant at the ex-
pense of current capabilities coupled 
with the emphasis given to scouts gen-
erated uncertainty among tankers 
about their future not entirely relieved 
by the initial fielding of the M1A2 SEP 
with its improved optics, ballistic pro-
tection, and data sharing capabilities. 

Global War on Terror
The Global War on Terror forced a re-
balancing of the Army’s budget and fo-
cus. While the Objective Force re-
mained a work in progress, the Legacy 

Figure 7. A tank platoon from 3rd Battalion, 64th Armor Regiment at Hohenfels, 
Germany. (U.S. Army photo by Ron Mihalko) 
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Force went to war. In Operation Iraqi 
Freedom, armored units played a cen-
tral role in the rapid defeat of Iraqi 
conventional forces, the capture of 
Baghdad, and the collapse of Saddam 
Hussein’s regime in 2003. The next 
year armored units again applied mo-
bility, shock, and firepower to suppress 
the Easter Uprising. Collectively, these 
actions showcased the effectiveness of 
crews proficient in maneuver and sus-
tainment while validating existing tank 
gunnery doctrine and standards. More-
over, in the training and development 
of crew effectiveness, unit command-
ers relied extensively upon their mas-
ter gunners. Unsurprisingly, the execu-
tion of gunnery training that followed 
doctrine, pursued established stan-
dards, and reflected the active involve-
ment of leaders and master gunners 
yielded success in battle. The estab-
lished process of generating individual, 
crew, and unit gunnery proficiency 
honed over the years worked.31

Yet 2004 marked another turning of 
the tide in the ebb and flow of gunnery 
skills. The Army committed to a sus-
tained period of counterinsurgency op-
erations (COIN) in both Afghanistan 
and Iraq, and it undertook force struc-
ture changes to support the related de-
ployment operational tempo. Brigades 
replaced divisions as the principal unit 
of action, enabled through the reorga-
nization of division assets to facilitate 
the creation of more but smaller bri-
gade combat teams. The resultant or-
ganizational reshuffling eliminated the 
tank battalion and replaced it with a 
combined arms battalion of tank and 
mechanized infantry companies. Bat-
talion leadership was no longer re-
stricted to Armor personnel, resulting 
in combined arms battalions led by of-
ficers and senior NCOs without 

Figure 8. Using the in-bore muzzle 
boresight device. (U.S. Army photo by 
Carl R. Johnson)

training or service experience in 
tanks.32 This knowledge deficit directly 
impacted the oversight, training, and 
mentorship of Armor personnel. More-
over, the elimination of tank battalions 
reduced the number of tank master 
gunners to support gunnery training, 
while the smaller size of the tank com-
pany — now the Army’s largest armor 
unit — amplified the impact of person-
nel turbulence, skill deficits, or other 
issues that could not be offset at bat-
talion level due to the reduced armor 
expertise resident in the combined 
arms battalion. 

Institutional training changed to reflect 
the needs of the next deployment and 
current operational environment. 
While such modifications prepared in-
dividuals and units for overseas opera-
tions, the protracted nature of the 
Global War on Terror made such mod-
ification the norm rather than a tem-
porary adjustment to address a singu-
lar deployment. Consequently, for 
nearly two decades training and doc-
trine skewed to reflect COIN rather 
than the broader range of military op-
erations. This duration resulted in a 
generation of Soldiers and leaders 
whose primary military experience re-
flected only COIN and its comparative-
ly narrow range of skills. 

The impact upon tank gunnery profi-
ciency proved wholly negative. Initial 
adjustments to gunnery training in-
cluded a greater focus upon short 
range, urban engagements and in-
creased attention to machine gun en-
gagements.33 Precision, long-range 
gunnery remained a staple of gunnery 
manuals, but in practice it became 
eclipsed by the need to hone those 
skills considered critical to the next de-
ployment. Tank units that functioned 
as motorized infantry or deployed 

overseas as a provisional infantry bri-
gade needed dismounted skill training 
and familiarity with HMMWVS and 
MRAPS more than tank gunnery.34

Moreover, the high deployment tempo 
and the need for COIN-related skills 
overshadowed preparation for other 
types of operations. In 2007, for exam-
ple, active brigade combat teams spent 
15 months deployed and 12 or less at 
home station between deployments, 
resulting in compressed training nar-
rowly focused upon the next COIN de-
ployment.35 Vice Chief of Staff for the 
Army GEN Richard A. Cody noted in 
testimony before Congress that “We 
are only able to train them [Army units 
and personnel] … for counterinsurgen-
cy operations. They’re not trained to 
full-spectrum operations.” Conse-
quently, skills critical to other types of 
operations atrophied.36 The chart be-
low shows the disposition of Career 
Management Field 19 personnel in 
2007 with 81 percent either deployed 
or slated to do so. Indeed, the same 
year marked a shortening of the tank 
master gunner course and a sharp re-
duction in the time available for units 
to prepare for combat training center 
rotations. The latter increasingly re-
flected skills needed for counterinsur-
gency operations rather than the high 
intensity warfare of earlier years, once 
symbolized by the National Training 
Center’s live fire event in which the 
manipulation of target arrays repre-
sented an attack by a hostile motorized 
rifle regiment.37

Armor brigade combat teams, faced 
with compressed training timelines 
and recurring deployments found little 
time for traditional gunnery and com-
bined arms maneuver. The frequency 
of gunnery fell from semi-annually to 
perhaps once or twice over a 

Figure 9. An M1A1 of the 3rd Infantry Division during Operation Iraqi Freedom 
I. The extended bustle rack was fabricated before the invasion began when it 
became clear that division combat units would need more supplies than their 
trains could accommodate. (U.S. Army Armor School Branch Archives)
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Figure 10. Armor personnel status in 
2007. (U.S. Army graphic)38

three-year period. Indeed, some units 
completed training cycles in prepara-
tion for deployment without executing 
any core gunnery or maneuver mission 
sets. Tank crews ceased to perform 
gunnery skill testing and crew qualifi-
cation every six months as required, 
and some crews found their platform 
knowledge fading during deployments 
in which they did not serve on a tank. 
The 2011 chart below, based on data 
compiled over several years, indicates 
the frequency of tank gunnery train-
ing.39 Given such circumstances, even 
master gunners could not stem the 
bleed out of platform-related skills and 
proficiencies, particularly when units 
experienced shortages of master gun-
ners. 

When the Armor School relocated 
from Fort Knox to Fort Benning (now 
Fort Moore) to become part of the Ma-
neuver Center of Excellence (MCoE), 
NCO instruction changed. The integra-
tion of Armor and Infantry NCO train-
ing largely ended the Armor School’s 
prior efforts to groom tank command-
ers and tank platoon sergeants through 
its branch specific NCOA and introduce 
at least some master gunner content 
into course curricula. Worse, units 
proved reluctant to send their NCOs to 
the master gunner course, and the Ar-
mor School found itself obliged to sell 
the tank master gunner program and 
its benefits to the force. Units that did 
send Soldiers to master gunner train-
ing too often failed to prepare them, 
tasked individuals who demonstrated 
little interest in attending, and expect-
ed master gunner students to address 
unit responsibilities while in school.40

Indeed, even in 2022 units demon-
strated a reluctance to send Soldiers to 
attend master gunner training, despite 
the critical assistance these experts 
could provide to rebuilding gunnery 
proficiency. Soldiers selected to attend 
this instruction often did not satisfy 
the prerequisites for the tank master 
gunner course, and they could only at-
tend with a waiver. The Armor School, 
acknowledging the need for more mas-
ter gunners, responded by eliminating 
the prerequisites, accepting all candi-
dates, and restructuring the course to 
permit students to repeat training in 
subjects whose evaluation they failed. 
A variety of products also became 

available online to prepare them for 
the course, but too many units did not 
send their best candidates or ensure 
their access to pretraining.41

Post Global War on Terror
When the U.S. withdrew its combat 
forces from Iraq and then began to re-
duce its footprint in Afghanistan prior 
to its complete withdrawal in 2021, the 
Army had begun to shift its focus from 
COIN to large-scale combat operations 
against a peer or near-peer threat. By 
then, however, it was clear that the at-
rophy of skills related to combined 
arms maneuver in general and gunnery 
in particular made the execution of ac-
tions across the range of military op-
erations impossible without extensive 
retraining.42 For armor brigade combat 
teams, the ability to concentrate upon 
rebuilding tactical competencies suf-
fered disruptions from personnel tur-
bulence and continued deployments 
that tended to increase after the Rus-
sian seizure and annexation of Crimea 
in 2014. Hence many armor units 
found themselves either preparing for 
an overseas tour or deployed, reducing 
their training time at home station. 
This tempo took a toll on morale and 
was considered a factor in higher-than-
normal suicide rates in active duty ar-
mor units.43

Rebuilding armor tactical and technical 
competencies remained a work in 
progress. Gradual improvement oc-
curred, though undermined by crew 
shortages that necessitated the impro-
vised employment of infantry Soldiers 
as tank crew members in combined 
arms battalions. This solution provided 
manpower, but the lack of background 
training of these personnel as tankers 
complicated the development of crew 
cohesion and qualification. Readiness 
issues within armor brigade combat 
teams contributed to the Armor 
School’s decision to focus its basic of-
ficer leadership course upon the tank 
platoon, removing all unrelated con-
tent from the curriculum. This revision 
enabled junior officers to be immersed 
in tank operations and related plat-
form skills, resulting in some new pla-
toon leaders arriving at their first duty 
assignment knowing more about their 
tank than the Soldiers they command-
ed.44 This new dynamic upended the 
traditional reliance of new platoon 

leaders upon the technical expertise of 
their platoon sergeant. 

The steady erosion of tank gunnery 
proficiency and related skills that oc-
curred throughout the Global War on 
Terror was not matched by a parallel 
drop in materiel capability. The reverse 
occurred. The Abrams tank continued 
to evolve from the M1A2 SEP v1 to v3 
with concomitant boosts in the fire 
control system, network capabilities, 
optics, and ammunition that collective-
ly raised the platform’s lethality and 
precision. Unfortunately, these im-
provements only widened the gap be-
tween technological capability and 
crew ability. 

Corrective measures included changes 
to doctrine, most notably the adoption 
of the Integrated Weapons Training 
Strategy, which standardized the pro-
cess of training and qualification for all 
weapons. It therefore marked a signif-
icant simplification of gunnery training 
management for unit commanders.45 
Gunnery doctrine also identified train-
ing objectives to be achieved in an an-
nual training cycle but gave command-
ers flexibility in determining the se-
quencing and nature of engagements 
to achieve them.* Unfortunately, such 
flexibility resulted in wildly varied ap-
proaches and shortcuts that stymied 
efforts to track training efficacy and 
readiness. Consequently, the next gun-
nery manual scheduled for publication 
in 2024, Training Circular (TC) 3-20.31-
120, Gunnery: Heavy Tank will remove 
this flexibility and raise training stan-
dards. These changes will align tank 
gunnery with the needs of large-scale 
combat operations against a peer or 
near-peer threat, and, through unifor-
mity, simplify efforts to track and as-
sess training progress. 

Personnel turbulence remained a ma-
jor factor undermining gunnery train-
ing and prof ic iency.  Constant 
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personnel turnovers undermined ef-
forts to stabilize crews and develop the 
cohesion necessary to progress 
through training, qualify, and then sus-
tain their training level. Changes in 
crews too often resulted in frequent 
restarts on the path to crew qualifica-
tion that eroded overall unit readiness. 
The Armor School sought to resolve 
this problem through an initiative 
known as Armor Standardization and 
Training Strategy 2030 that included a 
mechanism to track the skill and read-
iness of tank commanders and gun-
ners. As they moved from unit to unit, 
visibility of their readiness level facili-
tated integration into crews without 
necessarily having to requalify each 
tank crew after its composition 
changed. Related actions included ef-
forts to restore platform instruction to 
the NCO Advanced Leader Course and 
the redesign of master gunner instruc-
tion to focus entirely upon separate, 
platform specific courses. The Armor 
School also sought to stabilize master 
gunners in duty assignments that lev-
eraged their expertise without jeopar-
dizing career progression, and it con-
sidered creation of an Armor warrant 
officer to serve as master gunner at 
battalion and higher echelons.46

However, rebuilding tank gunnery pro-
ficiency across the force requires time 
— and there are no shortcuts. In the 
same manner that reps and sets are 
touted as the key to attaining physical 
fitness, so too for tank gunnery. It is a 
skill that must be learned through do-
ing and sustained through recurring 
training events. The declination of gun-
nery proficiency occurred over more 
than a decade, and the skills and 
knowledge necessary to achieve and 
sustain the standards in current doc-
trine cannot be mastered on the fly. 
Achieving mastery of tank gunnery 
skills necessitates a dedicated and per-
sistent effort by Soldiers and com-
manders employing the full array of 
talent, training aids, and doctrinal pub-
lications available, particularly given 
current challenges. The Army’s recruit-
ing problem and related difficulties at-
tracting volunteers to combat arms di-
rectly links to the personnel shortages 
in armor units. Recent Army force 
structure changes, the pending fielding 
of new materiel, and ongoing efforts to 
integrate unmanned aerial systems, 

robotic combat vehicles, and artificial 
intelligence capabilities into units and 
formations will also have an initially 
disruptive effect. In the meantime, the 
daily depiction of relatively inexpen-
sive first-person view drones destroy-
ing armored fighting vehicles in the 
war in Ukraine encourages a climate of 
skepticism concerning the continued 
battlefield relevance of the tank. 

Such challenges are not new and can 
be managed. Historically, the key fac-
tors in achieving tank gunnery profi-
ciency have been active and persistent 
command involvement, adherence to 
established training standards derived 
from an intimate knowledge of gun-
nery doctrine, and effective training 
management. External events have of-
ten served as a forcing function, but 
this influence has not proven consis-
tently beneficial. Whereas the last de-
cade of the Cold War tended to rein-
force constructive changes in tank gun-
nery training, the Global War on Terror 
discouraged gunnery proficiency. Sim-
ilarly, changes in technology, personnel 
factors, and budget constraints are 
persistent shaping influences to be 
treated as planning factors. Live fire 
still constitutes the most important 
gunnery training event, but its maxi-
mum benefit will only be realized by 
units that make full use of the range of 
training aids, simulators, and facilities 
available to them before arriving on 
the range and afterward for skill sus-
tainment. Only then will crews gain the 
proficiency necessary to realize the full 
lethality potential of their tanks. 
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Figure 12. An M1A2 Abrams SEP V2 main battle tank of the 11th Armored Cav-
alry Regiment fires a M865 training round at the National Training Center and 
Fort Irwin training area, Dec. 9, 2021. (U.S. Army photo) 
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Acronym Quick-Scan
ARTEP – Army Training and 
Evaluation Programs
COIN – counterinsurgency 
operations 
FM – field manual
MCoE – Maneuver Center of 
Excellence
MOS – military occupational 
specialty
RSTA – reconnaissance, 
surveillance and target acquisition 
TC – training circular
UCOFT – Unit Conduct of Fire 
Trainer 

MONS, BELGIUM (Sept. 1, 2024) – Locals interact with U.S. Army Soldiers and an M2A3 Bradley Infantry Fighting Vehicle 
from 2nd Battalion, 5th Cavalry Regiment, 1st Armored Brigade Combat Team, 1st Cavalry Division, during the Tanks in 
Town commemoration event in Mons, Belgium, Sept. 1, 2024. V Corps regularly provides personnel and equipment to 
support community events in various countries across Europe. (U.S. Army photo by PFC Richard Morgan)


	_Hlk172035392



