How Manpower and Personnel Integration
Was Applied to the Armored Gun System

by Captain Timothy Flanagan

We have all been frustrated at one
time or another by a piece of equip-
ment that just didn't live up to its ex-
pectations. Whether it was a weapon
system, such as the Dragon, that prom
ised a 90 percent hit probability and
usually did not achieve that, or a radio,
such as SINCGARS, that despite its
tremendous technological leap forward
has small buttons that make it difficult
to operate with gloves in a cold weather
environment and requires constant re-
training. How many times have you sat |- -
in the TC's hatch of your M1, prepar-
ing to negotiate Table VIII, and asked
yourself, “what kind of idiot is respon-
sible for the traversing and elevating |-
mechanism on this .50 cal?” Or did
you ever think that the individual who To ease transition training, the AGS was designed to be as similar as possible to other tanks.
designed the feeding system for the it shares many components with existing U.S. Army systems.
25mm on the Bradley knew that he

would never have to use it. fielded to soldiers who could not oper- time could be saved. In 1984, General

What is going to prevent these prob- ate them to the standards that theMaxwell R. Thurman, as the Army

lems from happening again? Will the manufacturer claimed that they could. DCSPER, directed that a MANPRINT
armor community be forced to accept A perfect example is the Dragon mis- program be started to maximize sol-
the Armored Gun System (AGS) with- sile mentioned earlier. dier-system performance.

%ﬂ}stgﬁfg epvr\gi)llljlﬁglf e?tetlﬂg i%?gsr'ggg%d? The second biggest problem was that, MANPRINT is a comprehensive man-
between man and machine 0? MAN- N fielding the new system, we discov- agement and technical program to im-
PRINT. which is one of the checks and ered that we needed smarter soldiersprove total system (soldier and equip-
balances in the acquisition brocess. an hen compared with the previous sys- ment) performance by focusing on sol-
how it affects the qend roguct of our €m- Due to the more complex nature dier performance and reliability. Con-
newest tank before it is gelivere d to the of the equipment, we also needed morestant integration of manpower, person-
field maintainers and operators to keep thesael, training, human engineering, sys-
' systems operational. tem saLeIty, healthd hazards, rc;;md srg)ldier
As you sit there reading this article, | i : _ survivability considerations throughout
am sure you could name dozens Ofcruli:tli)r(wmgn;[gsesehipﬁblegﬁle:jeqsuglg?erge the acquisition process improve total
problems you have had or are havmgputting? more wegapzl)n systems  in the system performapce. I_Eagh considera-
V\f[ltht,lb\rrr:ylgql#}prpent. Yﬁt' we tarl\re cl;)n-t field, and increasing training programs. tion is ca_lled a “domain.” These do-
stantly 1o at we have he DEsl rhage solutions were totally unsatisfac- M are:

equipment in the world. After our suc- S .
cess in DESERT STORM and the fall- tory. The Army could not afford to in Manpower: The number of human

. . crease training programs or increase resources, both men and women,
l[g% ?;;2; é@gpguﬁﬁg’ggﬁﬁe ;’:Jrgcgs;_the size of the Army. This situation military and civilian, required and
fully argue that there is a nation out only led to more problems. available to operate and maintain

) ‘ : Army systems.
there with better tools to fight and win It wasn't untl 1982 that the U.S

on the modern battlefield. Yet, we are Army Research Institute conducted a

not too arrogant to realize that we have ; :
study that looked at previously fielded : :
some problems. These problems be-Systems in an attempt to identify what essary to achieve optimal sys-

came extremely noticable during the -1 have been done differently to tem performance.

'"70s and '80s as the Army introduced b ; S ; ; .
. etter integrate the manpower, person- e Training: The instruction, time, and
many new systems and equipment. nel, and training issues. The study indi-  supporting resources (equipment, de-
Several major problems were encoun-cated that, if these issues are addressed vices, technology) required to trans-
tered. New complex systems were early in the design process, money and fer to personnel the knowledge,

e Personnel The aptitudes, experience,
and other human characteristics nec-
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In looking at any system using the
above domains, there is never going to
be a system that is perfect. There ar
always tradeoffs. Some aspects, such a
safety defects, are usually not compro-
mised. Other areas, such as manpowe
personnel, and training depend on the
political and budgetary climate at the
time the system is being developed, dueW
to the costs associated with each.

Now that we have an understanding while still fulfiling the operational re-
of the MANPRINT domains, let's look quirements stated earlier. Since this

at

MANPRINT perspective. We must re- ments have not changed.
member that the AGS was not built to
replace the M1A1 tank. It is unfair and
foolish to compare survivability in the
AGS with overall survivability in the
M1-series vehicles. As we look at the
Armgred GU(I‘:II Systehmd and h%w it
stacks up under each domain, there i »

no choice but to compare it to its prede- 0 AGS from the M1 tank’ The
cessor, the M551A1 Sheridan. The AGS
operational requirements were identi-
fied early in the acquisition process. In 4
order, they are: deployability, lethality, M2, M240, or MK19. Although the fire
survivability, and sustainability. Under
the manpower domain, the AGS is a
clear winner over the Sheridan.

skills, and abilities that will enable gun. Besides helping with main
and sustain efficient operation, main- tenance, he acts as the tank’s i
tenance, and support of the equip-guard and covers the left rear ggj
ment. the tank. The loader also helpfies
provide dismounted security fo \
the tank. The effect of one leg

person on the sleep plan of t
tank crew cannot be denied.

Human Engineering The compre-
hensive integration of human char-
acteristics into system definition,
design, development, and evaluation
to optimize the performance of hu- Using the AGS in a combined
man-machine combinations. arms environment will offset thq

System Safety The inherent ability .?ﬁgatix%ss()fw*ii"thgigggﬁn ((jzlrse

of the system to be used, operated : :
AR ; ! 'mounted infantry. Security con
and maintained without accidental cemns will have to be addresse

injury to personnel. with the help of those infantry)g
Health Hazards: The inherent con- Reducing the vehicle crew siz g

ditions in the operation or use of a by 25 percent makes this veh | R

system (e.g. shock, recaoil, vibration, cle attractive from a manpowe S L
toxic fumes, radiation, noise) that perspective. There is also no irRoll-out powerpack feature simplifies servicing.
can cause death, injury, iliness, dis- dication that the AGS will cause

ability, or reduce job performance an increase in the maintenance assetslowever, another big advantage of this
of personnel. of the organic or support units. The en- system is the use of a HEMTT-type en-

gine and transmission can be rolled outgine and Bradley transmission. Both

of the vehicle within ten minutes, are proven designs, and mechanics
“ground hopped” while still on its rol- have been successfully maintaining

lout tracks, and then be reinstalled inthese systems for several years. The
about ten minutes. Compare this with obvious advantage of using these al-
any of our previous tanks! Two soldiers ready developed components is that the
can also easily reload the AGS from developmental phase of the AGS is
outside the vehicle while the gunner shortened considerably. This also car-
tells the computer the type of round ries over to the training domain. Train-

loaded. ing plans have already been developed

: d proven in training mechanics on

From a personnel standpoint, there 2 o .
appears to be no difference betweenOther systems. Some modifications will
hat will be required of a 19K and
hat will be required of the AGS crew-
Jman. There is no need to increase
either the education or physical re-
quirements from what we are currently
recruiting. From the start, this vehicle
as designed with the intent to be as
similar to our other tanks as possible

Soldier Survivability: A combina-
tion of, but not limited to, actions
taken to: reduce fratricide; reduce
the detectability of the soldier; pre-
vent attack on the soldier, if de-
tected; reduce vulnerability, if at-
tacked; prevent further medical in-
jury, if wounded; and reduce physi-
cal and mental fatigue.

the Armored Gun System from a was accomplished, personnel require-

Should we be concerned about the
new training requirements that the AGS
will entail? Apparently not. In fact, one
of the comments made by a soldier
during User Jury Il testing was, “Nine-
een Kilos will have an easy transition

driver’s station was designed with a T-
bar similar to the M1. The tank com-
mander’s station can accept either a

control system is from the British Chal-
lenger series of tanks, it should not re-
quire too much of an adjustment for
American tankers. The laser rangefin- computer control panel (top) and the fire

The addition of an autoloader negatesder is patterned closely on the M1, andcontrol computer (above) are similar to the
the need for a fourth crewman. Therethe main gun will be the XM-35 systems on the British Challenger 2, but

are those who will argue that the loader 105mm. As mentioned earlier, the pack u.S. tankers should have little problem

does much more than load the maincan be easily removed and reinstalled.learning to use them.
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82.5" TURRET BEARING DIA.

The AGS modular armor system defeats a
HEAT round in this photo from a testing se-
guence at Aberdeen Proving Ground.

64 IN. TURRET
BASKET DIA.

On the AGS, a compartment wall separates the commander and gunner from the autoloader
magazine and the breech of the 105-mm main gun.

have to take place, but the core is al-date, only the 900-series rounds testing In an attempt to keep procurement
ready complete. is complete. Training rounds for the costs down and shorten the develop-
The domain of human engineering AGS are not expected to cause a prob-mental process, the AGS uses much
ensures we optimize the performancelem. Solutions to this problem are cur- current, proven technology. This ap-
of human-machine combinations. The rently being examined and will prob- pears to be an extremely successful
best tank in the world will be of little ably be worked out. Shock, recoil, way of doing business. The AGS has
use to us if all its operators must be toxic fumes, and radiation have not already met or surpassed all that was
shorter than 60 inches. That is why presented any problems in testing thusrequired by the Operational Require-
testing is taking place to far. Vibration, experi- ments Document (ORD). The develop-

ensure that soldiers with enced in all tracked ers of the AGS, by using the principles
physical characteristics Using modular armor al- vehicles, is manage- of MANPRINT, are going to deliver to
of the 5th to 95th per- lows upgrades to be made able, but improve- our soldiers a light tank that is easily

ments, such as differ-
ent style trackpads, are
still being examined.

centile male soldier can later on without building an
operate and maintain entirely new vehicle. Com-
this vehicle. Are all as- manders will have to use
pects perfect on this ve- METT-T to determine how
hicle yet? The answer is much armor they want to
no. The testing allows install.

problems to be identifed
and corrections to be

deployable, safe, and user-friendly.

Many of the lessons
learned during the pro-
duction of the M1
have been applied to

Captain Tim Flanagan is a
1986 graduate of the United
States Military Academy. He

made prior to production and fielding. the AGS. Ammunition is compartmen-
talized and “blow-out” panels similar

The domain that is near and dear to h
all tankers’ hearts is system safety. Onet0 those on the M1, are installed. The

: fire suppression system utilizes Halon
of the primary safety concerns on the to extinguish fires in the crew compart-
AGS is bound to be the autoloader. Wement and a new powder extinquisher
have all heard the horror stories of thefor the enaine com partment 9
one-armed Russian tankers. A steel ac- 9 p )

cess panel separates the TC and the
gunner from the autoloader, effectively ability of the system, armor has been

eliminating this safety concern. If the k = ;
. _kept to a minimum to save weight. Ad-
door between the TC and autoloader iSitional armor can be added once the

open because of a malfunction then the

; : vehicle is on the ground. If the armor
iar\]uctlalggdaeg ggt”bgltt)t engage. Al stations was built into the structure of the basic

AGS, airlift capability would be jeop-

One potential AGS drawback in the ardized. Using modular armor allows
health hazards domain is the volume ofupgrades to be made later on without]
noise produced by the main gun. Thebuilding an entirely new vehicle. Com-
unique nature of the muzzle brake onmanders will have to use METT-T to
the AGS directs the noise back toward determine how much armor they want
the vehicle. Of particular concern is to install. Like all new weapon sys-
possible damage to the tank com-tems, AGS is undergoing extensive,
mander’s hearing when more than 15 Congressionally-mandated live-fire test-
rounds are fired in one day. As of this ing.

In order to ensure the rapid deploy-
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rently serving as an ORSA
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