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Reorganizing The
Army Acquisition Structure
An Interview With LTG Jerry Max Bunyard
AMC Deputy Commanding General for RD&A

Gelleral Bunyard, the purpose of this interview is to
discuss the recent military reQ1"ganhation as it applies to the Armys
acquisition structure and the
Army Materiel Command. Before
going i'lto details would you provide a little of the background of
the reorganization?

Q.

ure. InJuly 1985. President
Reagan directed the fonnation
of a commission chaired by David Packard and responsible to study current
defense management and organization
in its entirety, including the budget process, the procurement system. legislative overSight, and the organizational
and operational arrangements, both formal and informal, among The Office of
the Secretary of Defense. The Organization Of The Joint Chiefs Of S~ The
Unified And Specified Command System, The Military Departments, and the
Congress.
The acquisition management philosophy of the Packard Commission was to
emulate successful commercial programs in government operations. The
commission identified six conditions
common to such successful programs:
• Clear Command Channels: A commercial Program Manager bas a short.
unambiguous chain of command to his
Chief Executive Officer (CEO).
• Stability: The Program Manager has
a fundamental agreement with his CEO
as to cost, schedule, and performance.
The CEO supports the program as long
as the Program Manager adheres to his
contract.

A.
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Figure 1

• Limited Reporting Requirement:
A program manager reports only to his
CEO typically on a management by
exception basis, reporting only deviations from agreed upon co t, chedule,
and performance.
• mall, High Quality Staffs: Time i
spent managing a program with a select,
small group rather than selling or
defending it.
• Continuous Communications With
Users: From program outset to completion, dialog i continuous to coordinate
cost-performance trade-off .
• Prototyping And Testing: Prototyping, early operational testing and .. red
teaming" are used in concert for the
timely identification and correction of
problem unforeseen at the program
start.
After completing their study in early
1986, the commission made a series of
recommendations that were approved
by the President and incorporated into
National Security Decision Directive
(NSDD) 219 which directed that:
• Services appOint a Service Acquisition Execntive (SAE).
• The SAE may appOint Program
Executive Officers (PEOs).
• The Program Manager (PMs) are
responsible to the PEO only.
• Program managers have one level
of supervision between themselves and
the Service Acquisition Executive and
only two levels to the Defense Acquisition Executive (DAE).
2

These recommendations are
included in the accepted Packard Model
(Figure I ) depicting the process of control for program matters.
A second major driver in the reorganization effort was the Goldwater-NiChols Department of Defense Reorganization Act of 1986. Titles one through
four and title six of the act deal with
such things as DOD functions, Defense
Guidance, duties and responsibilities of
the Joint Chiefs of Staff; establishing a
joint speCialty for officers, and so on.
Title five has the most direct impact
on the Army organization in that it

consolidated research, development,
and acquisition, auditing, comptroUer,
information management, legislative
affairs, and public affairs. It also mandated a 15 percent reduction in headquarters personnel strength.
There is little doubt that the net effect
of these two directive has been to
change the way the Army does its acquisition business. The advent of the Program Manager to Program Executive
Officer to Army Acquisition Executive
(AAE) chain of command and the conolidation of the research, development, and acquisition activities at secretariat level eliminated the old Deputy
Chief of Stafffor RDA (DCSRDA) Office.
The Under Secretary of the Army was
appointed as the Army Acquisition
Executive and much of the DCSRDA
was consolidated into the Assistant Secretary of the Army for Re earch, Development, and Acquisition (ASARDA)
which became, in turn, the supporting
staff for the AAE. As the reorganization
evolves, we find the ASA for installations
and Logistics (I&L), ASA for Civil Works
(CW), and Director of Information Systems for Command, Control, Communications and Computers (DlSC4) also
involved as a supporting staffofthe AAE.
I think Figure 2 gives a fairly good
graphic portrayal of how the AAE will
operate.

How has all o/this changed

Q. or affected the Army Materiel Command?

A.

The bottom line answer is not

much. But to explain that
broad assessment, I need to set the stage
by looking back in time.

AAlE
I

I

I

ASA(IAL)

ASA(IRIDA)

I
ASA(CW)

DISC"

Th, ASAa&Ll, ASA(RDAl, ASA(CW) ."d DISC4 iUsis' Ib, AAE
EUCUtiDC His AcqailitioD Rupoalibilities
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The Army Materiel Command was
activated in 1962 as a result of Project
80, an OSD study that looked at the
entire service structure from the systems analysis point of view.
Before project 80, Army materiel
acquisition had been accomplished by
the seven technical services (Ordnance,
Chemical, Transportation, Quartermaster, Signal, Medical, and Engineer), each
developing its own materiel almost
independently. There was little overall
coordination or fixed responsibility.
The formation of the Army Materiel
Command in August of 1962 truly revolutionized the Army's materiel acquisition system. There was now a single
command responsible for the entire life
cycle of development, support and integration of Army materiel.
I bring up history only to make the
point that the real materiel acquisition
revolution took place a quarter of a century ago - not this year. In contrast,
Packard and Goldwater-Nichols realigned decision authority and decreased
the number ofhurdJes a program needs
to get ovec This is not so much revolutionary as evolutionary. The basic structure has remained intact while the
responsibilities have become more
focused.
What we are aiming at is a simpler
structure for decision making - simpler and with fewer delays. We want to
get people involved at a point where
their input is instructive instead of later,
when they can become linestoppers.
The philosophy is to look at materiel
development as a partnership ofresponSibility, of participation. That means a
team effort with AMC Headquarters and
the major subordinate commands as
team members with the PEOs and PMs.
The reorganization does not usher
the major subordinate commands and
AMC Headquarters out of the materiel
development and acquisition picture.
Those organizations will continue to
play essential roles in the entire life
cycle of materiel development. We will
still be very heavily involved in its support of Program Managers and Program
Executive Officers through our laboratories, centers of excellence, and major
subordinate commands by supporting
the PMslPEOs on a day-to-day basis.
The PEOIPM accomplishes his mission through the use of functional personnel and facilities supplied by the
MSC. The MSC and HQ AMC are responsible for the development of the appropriate standards and for the competence and availability of functional
personnel for all aspects of the weapons
September-October 1987
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systems life cycle. AMC will be looking
into those areas of policy, adequacy,
accuracy and adherence as weU as sufficiency and timeliness of support from a
systemic point of view and will not be
involved with the mechanics of the programs managed by the PEOIPM. Examples of the type of functional support
that AMCIMSCs would provide include
such things as procurement and contracting support in accordance with
Head Contracting Authority (HCA)
activities, test and evaluation, and integrated logistic support.

Q.

Wbafs expected ofthe PEOs/
PMs?

The PEO/PM is responsible to
the AAE for the progranlmatics
of all aspects of development, production, fielding, sustaining and improvements of a system as depicted in Figure
3.
Program Managers are really
entrepreneurs in larger organizations
who draw on the strength and capabilities of the larger organization while
operating a small, highly skilled and
experienced staff that will focus on
managing their program. They will be
able to call on the functional area expertise and support of MSC staffs including

A.

labs and center of excellence, but they
will retain wide latitude in authority to
operate their programs under their
respective PEOs and the AAE.

Q.

How is the present PEO/PM
organization structured?

There are currently 21 Program Executive Officers and
two direct-reporting PMs (see Figure
4.) with approximately 120 programs
which have earned the term, Executive
Programs, for which they have oversight
responsibility. Now that means not all
acquisitions are to managed by this PMPEO-AAE structure, but the major systems, as a minimum, will be. Cost and
criticality will determine how a particular system will be managed pretty much
as they do now. The present thought is
that if the program is of such importance to require a Central Board
Selected PM then it will be an Executive
Program and will fall within the PEO
managed structure. Non-PEO managed
systems will be overseen by major subordinate commanders, much as they are
now.

A.

How would you rate pro-

Q. gress to date?
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Figure 4
By and large good. Admittedly,
there are things to be resolved
and we are still wrestling with some
tough problems in the implementation
process such as meeting the requiremems of the Planning, Programming,
Budgeting and Execution System
(PPBES), and adapting the PEO reporting system to report to the AAE instead
of AMC. But that's to be expected in any
new organizational refinement. All in all
the outlook is positive and we are making very defmite strides. [ think the end
result will be the PMs will enjoy an
increased operational freedom; that
MSCs and HQ AMC will be able to con·
tribute significantly to the overall program; and that a smoother; more productive system will result.

A.

I understand tbatyou bave

Q. been asked to tie together
acquisition information that is
needed to run a process like this?
Yes, and the reason is that right
now there are many information management systems in use in the
acquisition management community,
and the tendency has been to proliferate. While this may be great at the
micro level, when the information on
cost, schedule, performance and other

A.

4

aspects of programma tics gets to the
ME who has to tie it together into a
coherent, Army appropriation-level
program for submission to OSD and
Congress, the pieces don't fit. DCSRDA
used to perform that integration function but DCSRDA no longer exists as an
entity, and the ME Office is not staffed
to do it. The answer is to automate but
currently no single existing system
appears to meet all dIe needs for each
level of acquisition management; neither can all those systems communicate
with each othee The Acquisition Information Management (AIM) program is
to correct all those deficiencies and
provide a responsive informa.tion network to support the overall Army acquisition management mission. We are in
the initial stages of organizing this and
still have a long way to go. What we will
not do is overlay another reporting system. That needs to be emphasized. Our
goal is to pull what is needed from existing systems and develop a means for
those systems to communicate with and
integrate data from other systems. We
want to be able to tie all programs into a
baseline which is traceable to valid,
fully documented materiel requirements, and available on a real-time basis
to managers and decision makers
tluoughout the RDA system. It's a tall
order to say the least but we have good
people working on the problem and it
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needs to be done.

Is there anything else you'd
to add for our
readers?

Q. like

A.

As a matter of fact there is. I've

been in the acquisition business for a good number of years and it
seems to me that our current situation
has a great many opportunities ifwe can
only recognize and seize them. We are
blessed with a lot of smart, dedicated
soldier and civilian materiel acquisition
managers and if this new way of doing
business is to succeed, it will be
because they apply their energies, intellect, and experience to the task at hand.
We're certain to uncover glitches as we
sort through the implementation
because we'll be doing some things for
the first time. We will probably even
suffer a few "alligator bites below the
water line" when something comes up
that we haven't anticipated. But that
should not and must not cause us to
become discouraged or critical of the
entire machinery. Our primary mission
remains unchanged by any of this and
with that as a motivator I think we can
drive on and achieve the goal of a
responsive, streamlined, efficient, and
effective operation that puts the best
war winning equipment in the hands of
the best soldiers in the world.
September-October 1987

The Health Hazard
Assessment Research Program
By COL David M. Lam and
MAJ Frank K. Grubbs

Introduction
The u.s. Army Medical Research and
Development Command (USAMRDC)
conducts numerous research programs
in such diverse areas as pre-treatment
drugs for chemical warfare defense,
AIDS investigation, development of
eqUipment to enhance the treatment of
combat casualties, and vaccine
development.
One facet of the command mission
that does not result in a tangible product and therefore is not as well recognized is the research that is conducted
in support of the Health Hazard Assessment Program. The objective of this
research is to protect the soldier from
harm from our own weapons systems,
equipment, and the environment in
which he trains and fights.
The types of research which are conducted in this area fall in the category of
basic research and are funded under 6. 1
and 6.2 program lines. Therefore, what
is derived from the program is a data
base which is used to set standards to
ensure that the soldier will be able to
use his weapons and equipment without adverse effects, under varying climatic conditions, throughout the
world. In other words, the aim is to
minimize use of potentially hazardous
materials such as the napthenic content
of fog oil and to provide maximum protection against injuries such as hearing
loss or beat stroke.
Historically, when new equipment
has been developed, the major concern
on the part of the developer has been
the functioning of the equipment.
September-October 1987

Often, potential health problem were
not addressed at all in the developmental stage, and it was not until the weapon
or materiel was fielded that health hazarets became apparent. At that point it is
almost impossible to correct problems
by design or engineering changes.
Today, with the advent of MANPRINT
and AR 40-10, (Health Hazard Assessment Program in Support of the Army
Materiel Acquisition Decision Process).

poten tial adverse health effects are
being considered during all phases of
the materiel acquisition cycle. In addition to acute exposures, long-term
effects are also being studied.
Presently, research is on·going in
evaluation of the health hazards posed
by many developmental and fielded
weapons systems and equipment, such
as the MIIM1Al, the Bradley Fighting
Vehicle, the M109 Howitzer, smoke gre-

M40 Protective Mask
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nades, mortar rounds, rocket motors,
field water supply systems, the laser
rifle, chemical agent antidotes, the LHX,
and various microwave and radio frequency generators.
Additionally, areas which affect soldier performance and effectiveness,
such as vision standards, cold stress,
heat stress, high altitude operations,
nutrition, and psychological stress, are
being studied.
Before we look at research which is
being conducted on specific systems or
equipment, let:S see what is being done
in direct support of the soldier.
The U.S. Army Research Institute of
Environmental Medicine (USARlEM)
has been assisting in development of a
hand-held heat stress calculatoJ: There,
scientists have developed a model to
predict physiological responses and
human performance in a hot
environment.
Currently, there is an operative comprehensive model which is programmed on a Hewlett Packard 41 CV
hand-held calculator. Upon receiving
deep body temperature and sweat loss
input, the model is able to uggest an
optimum work-rest cycle, the longest
period of lahor without rest, and the
associated water requirements. This
program will be tested by USARIEM at
the JFK Special Warfare Center in the
near future.
USAMRDC is also involved in studies
of soldier performance in Continuous
Operations (CONOPS) and Sustained
Operations (SUSOPS). During CONOPS, combat will continue around the
clock at a high intensity level for
extended periods.
In SUSOPS, soldiers engage in CONOPS with very little opportunity for
sleep. Investigations being undertaken
in these areas include sleep research,
pharmacological enhancement of performance research, and nutrition
research.

Sleep
Sleep loss reduces mental capacity
more than physical capacity; affects selfinitiated actions more than externally
driven actions; and often makes individuals sacrifice speed to preserve accuracy or vice versa, depending on the
critical element of the task being
performed.
At the Walter Reed Army Institute of
Research, sleep research has shown
degraded, but probably acceptable, military performance for short-term crises
(seven days or less) with three to four
6

hours of sleep daily. Acceptable long
term (beyond a week) or steady state
performance will require six to eight
hours of sleep daily. Research has also
shown that shift rotations should
optimally allow a minimum of two
weeks on the new shift.
WRAlR has also conducted research
to support the fielding of currently
available drugs which may sustain or
enhance military performance. This
research evaluates the effects ofhypnotics to induce and improve sleep, arousal
compounds to awaken soldiers rapidly
from sleep, mental endurance enhancers to sustain mental performance for
extended periods, physical endurance
enhancers to sustain physical performance for extended periods, and anxiolytics to reduce fear and anxiety.
Initial laboratory studies are being
performed to evaluate subject safety
and the effects on performance. Laboratory studies will be followed by field
studies to insure military efficacy,
acceptability, and feasibility of use.

Nutrition
Another important area of research
involves nutritional enhancement of
soldiers' performance. Research is
being conducted at USARIEM to determine the efficacy of nutritional strategies to reduce well documented decrements in military skills resulting from
environmental and operational stress.
These studies include laboratory and
field ration trails to evaluate effects of
new ration systems and nutritional
strategies on nutrient consumption,
hydration, nutritional status, health,
coordination, and physical and mental
performance. Under this program, the
Ration, light Weight, 30 Day will be
evaluated. Astudy is also planned on the
effects of caffeine on endurance at high
altitude.
Now, let us turn our attention to
research that is conducted in direct support of the materiel acquisition process,
looking first at blast overpressure
research.

Blast Overpressure
Blast overpressure refers to the physiological impacts on the human body
caused by exposure to the shock waves
accompanying weapons fire. Studies in
this area are being conducted through
extramural contracts managed by the
U.S. Army Aeromedical Research Laboratory (USAARL) and WRAIR
The contracts at USAARL include the
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development of a data base for behavioral, histological, and electrophysiological information derived
from animal models and audiometric
and psychophysical data from human
subjects. Physical characteristics of
continuous noise environments will be
correlated with patterns of hearing loss.
Aeromedical Research Laboratory
contracts also call for research on the
development of a broad data base to
estimate the hazard to hearing resulting
from exposure to blast waves or other
high level impulse noise. The experimental approach will use a parametric
strategy which is designed to study the
contributions of individual blast wave
exposure variables on the production of
hearing loss, and to evaluate the effects
of these variables in order to establish
safe conditions of exposure.
Hearing function in chinchillas will
be evaluated by pre- and post-exposure
measurement of pure tone thresholds
and by the analysis of cochlea prepared
for anatomical study using traditional
surface preparation techniques and
scanning electron microscopy.
At WRAIR, contracts have been let
which will attempt to define the nonauditory physiologic effects of blast
overpressure and to determine the Jimits of human safety for exposure to
impulse noise. This research ultimately
seeks development of a mathematical
model of the thoraco-abdominal
response to blast waves. Comparisons
have been made to animal models and
preliminary results have demonstrated
good qualitative agreement in simple
one and cwo dimensional models.
Other studies will develop and validate more accurate human tolerance
limits for impulse noise. A three
pronged approach is followed. First,
weapons noise is characterized by a
standards-based analysis of the auditory
hazard implications. Second, a direct
validation study of hearing protective
devices is anticipated with the ultimate
development of an indirect method to
determine their adequacy. Third, there
wiJI be an integration of exposure/
injury data bases into revised regulations describing tolerance limits. These
efforts are being facilitated by the development of an USAMRDC blast biology
laboratory at Kirtland Air Force Base,
NM.

The deveJopment of a data acquisition building is nearing completion, and
human walk-up studies will commence
in early summer 1988. The application
of these tolerance limits will result in a
reduction of hearing loss among crew
members firing cannons, mortars, rockSeptember-October 1987

ets etc. Data from this research will also
be used to support tests of armored
vehicle survivability.
Applied non-auditory research on the
effects of blast overpressure uses computer modeling techniques to defUle
threshold levels of stress on air containing organs thatwill cause tissue damage_
These stress levels will be used to establish damage risk criteria for occupational exposure to blast, to guide the
design of protective material, and to
plan for improved combat casualty care.

Lasers
Research is also being conducted to
support the development and acquisition of lasers. The mission of investigating laser bioe1fects and determining the
medical implications of ocular trauma is
assigned to the Letterman Army Institute of Research (lAIR). This laboratory
is charged with providing a safety data
base and developing ocular protection
for the soldier.
The goals of laser research are to
understand the nature and extent of
laser injury mechanisms, to enhance
medical management oflaser associated
trauma, and to develop the means of
reducing these injuries. The laser bioeffects data base continues to expand as
lAIR's research efforts keep abreast of
the increased development and deployment of military laser systems.
Soldier performance degradation is
evaluated in both laboratory and field
studies via LAIR's blaser simulator
(which mimics the laser's glare effect)
and modified TOW launcher Research
results have led to design changes being
made during the developmental phase
of the Multiple Integrated Laser Engagement System. These design changes
resulted in making the device much
safer for the soldia:
IAIR continues to interact with system developers to insure that laser
health hazards are characterized and
minimized before fielding a system. By
use of Raman spectroscopy, IAIR has
identified the biomedical nature of current inventory ocular absorbers. In
addition, laser bioeffects data for combat engagement models and for establishment of maximum permissible
exposure limits have also been interpreted by this laboratory.

Microwaves
Also in the directed energy arena,
WRAlR conducts microwave radiation
research. The objective is to assess the
effects of microwave radiation on living
September-October 1987

EEG electrodes being attached to participants in a Continuous Operations
study. EEGs were used to monitor the degree of alertness of the SUbjects.

organisms, with emphasis on hazards
and effects in the military environmenL
In order to accomplish this, WRAIR
maintains frequent contact with those
materiel developers concerned with
research and development of microwave technologies. Such contact allows
the researcher to select the appropriate
frequencies and power levels for study.
Very little is known of the physiological
effects of delivering energy in an
extremely high pulse in a very short
time as opposed to delivering the same
power in the continuous mode. In addition to system specific research, WRAIR
is also investigating the interaction of
non-ionizing radiation with organisms
in general.
The basic thrust of both the laser.and
microwave research programs is to
identify the hazards associated with
directed energy systems and to provide
the best possible protection from those
hazards to the individual soldier. Significant strides have been made in determining the effects of and mechaniSmS
for protection against ocular trauma.
Research in high power microwave radiation is still in the data base development stage. OngOing studies in both
areas are directed at enhancing the protection and survivability of the soldier
on the modern battlefield.
Vibration is one of the areas in which
current civilian standards are not relevant to military applications. Consequently, USAARL is in the process of
developing a bioeffects data base to

establish a valid vibration exposure
tandard. The effects of helmet weight
and center of graVity on head tracking
performance in vibrating environments
are being assessed in other tudies. Seats
and restraint systems retrieved from aircraft accidents are being evaluated to
determine the effectiveness of design
criteria in preventing injury.

Impact Injuries
Another ongoing research area at
USAARL deals with impact injuries and
design requirements to reduce or eliminate such occurrences. Crushable earcups for the SPH-4 helmet were developed and evaluated to enhance
protection in the lateral head areas,
while maintaining adequate hearing
protection. Evaluation are also being
conducted on the impact attenuation
and retention capabilities of various
Army helmets. Input has been provided
to the design standards for tlle military
motorcycle helmet and the aircrew
integrated helmet system.

Eye Protection
Most often when one hear the term
"eye protection" the first thing that
cOmes to mind is the prevention of
injury caused by solid objects. The suitability of polycarbonate ophthalmic
lenses to provide protection for spectacle-wearing aviators against glass shatter in case of impact with night vision
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pools, each of which performed different levels of maintenance. The contaminants of interest were the solid and liquid particulates and the vapor components of diesel engine emissions.
Concurrent to this study was a special
study of personnel exposure which
should provide some correlation and
comparison of results. This study will
also provide additional data on potentially hazardOUS trace pollutants. Sampling has been completed and analyses
of samples are being performed. It is
hoped that this study will provide an
assessment of military work places containing diesel exhaust and associated
health protection standards as well as
protective measures to minimize health
hazards to soldiers working in such
environments.

Summary

A Bradley Fighting Vehicle crewman being equipped with breathing-zone
sampling equipment for the capture of atmospheric samples of weapons
combustion products in a test conducted by the U.S. Army Biomedical
Research and Development Laboratory.

goggle tubes was evaluated from this
perspective, and has led to a requirement for polycarbonate lenses in all avi·
ator spectacles. There is, however,
another facet to eye protection; the
requirement to protect against laser
hazards. Research is being conducted at
both LAIR and USAARL to determine
design criteria for and conduct optical
evaluation of proposed protective materials and devices_

Weapons Combustion
The U_S. Army Biomedical Research
and Development Laboratory
(USABRDL) conducts research or man·
ages extramural contracts in several
areas that support the Health Hazard
Assessment Program. One project
involves evaluation of weapons combustion products in armored vehicles.
Samples are collected during weapons
firing exercises from the M109 self-propelled howitzer, the Bradley Fighting
Vehicle, and the MI and M60 tanks. 10
addition to general area sampling inside
the crew spaces of these vehicles, per-
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sonnel wear a survival vest that has been
modified to contain air sampling
devices.
To date, sampling for weapons com·
bustion products has been completed
in the MI09 and the Bradley. Results
from the analyses of the samples collected indicate th.at the potentially haz·
ardous chemical concentrations were
at or below detectable levels, and the
hazards to the soldiers are considered
minimal.
A study is being planned to characterize soldiers' exposure to fog oil and hexachloroethane smokes during training
at the U.S. Army Chemical School. Soldiers will be wearing modified load-carrying equipment with sampling devices
attached for breathing-zone sampling.
Specific contaminants sampled will
include both the vapor and the aerosol
phase of fog oil smoke, zinc chloride
from hexachloroethane smoke, and par·
tide size characterization of both fog oil
and hexachloroethane smokes.
BRDL recently conducted a study of
diesel emissions at Fort Car on. Air samples for hazardous material analysis
were collected in tluee different motor
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In recent years there has been a
renewed impetus to ensure that the
Army provides the soldier with a level of
protection that is commensurate with
the advance in technology of the equip·
ment with which he opera.tes. The U.S.
Army Medical Research and Development Command is dedicated .to supporting the soldier by conducting
appropriate research to establish a data
base from which standards can be
developed or improved and which will
give direction to the development,
design, and engineering of existing and
new equipment so that health risks can
be minimized.
Soldiering is inherently a hazardous
profession, even without increased dangers posed by the soldier's own equip·
ment. The involvement of USAMRDC
and its subordinate laboratories in. the
health hazard assessment portion of the
development of new equipment, and
the consequent increase in the safety of
our troops, is simply one of the many
ways in which we provide "Research for
the Soldier."

COLDAVlD M. JAM is di7'ector ofthe
Army Systems Hazards Research Program at the U.S. Army Medical
ResearchandDevelopmentCommand
He holds an MD degree from the University of Minnesota a'nd an MPH
degree from the University of Texas at
Houston.

MAl FRANKK GRUBBS is assigned as
a staffofficerin theArmySystemsHazards Research Program He holds an
MPH degree from the University of
South Carolina.
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Total Life Cye e
Competition Strategy
By Barbara R. Ternak

Introduction
The passage of Public law 98-369,
The Competition in Contracting Act
(better known as CICA), and subsequent legislation (e.g., Public Laws
98-525 and -577) have introduced
sweeping reforms into the way competition must be accommodated in
each phase of the acquisition portion of
the total life cycle. Even more importantly however, this legislation has dictated formulation of plans for competition in the earliest phases of the life
cycle.

AR 70-1
The Army has taken the "bull by the
horns" to create the proper philosophical and regulatory environment for
compliance with current legislation by
interjecting competition into its dogma
on "Systems Acquisition Policy and Procedures" as published in Army Regulation (AR) 70-1. The Army's principles of
competition since CICA are known as
the "Total Life Cycle Competition Strategy" (TLCCS), and were introduced in
November 1986 in the revised version
of the AR. The purpose of this article is
to acquaint you with TLCCS and to identify where in a system's life cycle it
comes into play.
The strength of any resolve resides in
its definition and identification in dayto-day implementation. The Army's
commitment is to total life cycle competition. Its execution is through the
TlCCS. AR 70-1 defines the TLCCS as a
strategy that emphasizes maximum feaSeptember-October 1987

sible competition for the life cycle of a
system to include support services,
components and spare and repair parts.
The Total life Cycle Competition
Strategy must be conceptualized early
in the reqUirements identification
phase, then be developed and made an
integral part of the Acquisition Strategy.
It must reflect in-depth planning based
on the Market Analysis and appropriate
economic, technical, and logistical analyses to permit early decisions on how
the entire system and its follow-on support will be provided while conforming
to current law regarding competition in
contracting. Rationale and justification
for the selected strategy must be documented in detail.
AR 70-\ provides a road map on
where and when competition, and
more specifically, TLCCS, must be considered and documented to assure that
optimum benefits are obtained from it
during the life cycle. In this regard, your
attention is drawn to the accompanyi.ng
schematic of the Army acquisiti.on
process.

Documentation
Requirements
The seeds of competition must [!Cst
be planted in the documentation of
requirements, namely the Operations
and Organizational Plar0ustification for
Major System New Starts, emerging
from the Research and Exploratory
Development phases of an Army Traditional AcqUisition Process program or
the Requirements and Tech Base phase

ofan Army Streamlined Acquisi tion Process program. Approval of this documentation causes program initiation,
which initiates the Concept Exploration phase of the traditional acquisition
process or the Proof of Principle phase
of the Army Streamlined Acquisition
Process.
If the seeds are not planted in the e
requirements documents, competition
will not happen very easily at any point
in the life cycle. Additionally, the program manager will find approval channels full of barriers to program progress
unless he adequately plans for maximum effective competition for his system or dully justifies other than Full and
Open Competition at some or any phase
of the life cycle.
During the Concept Exploration and
Proof of Principle phases, a Market Analysis is conducted. Additionally, during
these phases, an initial Acquisition Strategy and implementing Acquisition
Plans are developed. The Acquisition
Strategy must contain a dear TICC'>,
and the Acquisition Plan must reflect a
firm commitment to the fulfillment of
that TlCCS. Program documentation
must be developed, reviewed, and
refined as the phases progress.

Phases
From the Concept Exploration phase
of a tradi tional acquisition process program comes the Milestone I go-no-go
decision to the Demonstration and Validation phase. From the Demonstration
and Validation phase comes the
Milestone II decision for the commit-
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ment-to-program, Full Scale Engineering Development (FSED) phase. Correspondingly. from the Proof of Principle
phase of a streamlined acquisition program comes the Milestone IIII decision
for the commitment-to-program, DevelopmentIProveout.
Again, as events occur and/or as the
program progres es through these
phases, program documentation must
be developed. reviewed, and refIned as
necessary. Any revision to the Acquisi·
tion Strategy and implementing Acquisition Plans must continue to contain a
clear statement of the TLCCS, reflecting
a commitment to maximum effective
competition and/or fully-justified other
than Full and Open Competition at
some or any subsequent phase of the life
cycle.
From the Demonstration and Validation/FSED phases of the traditional
acquisition process or the Development/Proveout phase comes the
Milestone 11l decision ofgo-no-go to the
Production/Deployment phase. It is
here that the commitment to competition during the long term phases of the
life cycle. as laid down in the TLCCS of
the Acquisition Strategy and
10

(emergent) Acquisition Plans, is
fulfilled.
The initial production phase is
entered competitively; or exited with
the tools for competitive system
reprocurement; or possibly entered and
exited in a non-competitive mode for
both the system and its support parts
and services, if that decision was fully
justified. documented. and approved
earlier.
It is in this phase, too, that the plans
for maximum effective competition at
the spare and repair part and upport
ervices level for the replenishment
phase come to ftuition: spares acquisition intergrated with production is followed by open competition replenishment procurement; or Joint Government/Contractor Breakout Screening
occurs; or technical data for competitive reprocurement of pare/repair
parts and upport services is delivered;
or less than Full and Open Competition
procurement ensues.
Whatever the outcome of earlier
decisions. the requirement for commitment to the principles of competition
throughout the remainder of the life
cycle is not diminished under the law. In
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the replenishment phase, a Breakout
Program, operated under the guidelines
of Defense Acquisition Regulation Supplement Number 6 (currently under
revision), becomes the vehicle for
compliance.
Earlier decisions for full competition
must be maintained. This is achieved
through continued maintenance of the
technical data base (in·house or contractually), or perhaps in later years, via
actions under the Postage Stamp Persuasion, or be Reverse Engineering. or via
the Repair Parts Purchase or Borrow
Program.
Earlier decisions for less than full
competition must be reviewed as economic. technical, and/or logistic conditions change. Here. Postage Stamp Persuasion, Re erse Engineering, or Repair
Parts Purchase or Borrow actions may
be in order, as may new acquisition of
technical data initiatives or Joint Break·
out Screening efforts.

Conclusion
Full and Open Competition is the rule
under current law. Exceptions must be
September-October 1987

fully-justified. Maximizing Full and
Open Competition for a system's life
cycle requires thought, innovation,
attention to detail, and, most importantly, a plan. As the saying goes, "If you
don't know where you're going, it
doesn't matter what road you take." The
law tells us where we must go, and an
effective TLCCS will provide the roads
and bridges to get us there. Working
together, we can make more and better
competition a reality, and a way of life
for Army systems.
For reference purposes, detailed di cussions of TLCCS can be found in paragraph 3-18 of AR 70-1. TLCCS is pinpointed in the AR's discussions and
illustrations of the phases of the life
cycle. The following index is provided
as a ready reference to those discussions and illustrations:
• Objectives,
subparagraphs
I-Se( 10) and m;
• Concept Exploration, subparagraph 3-4i;

• Demonstration and Validation, subparagraphs 3-5b and c;
• Full Scale Engineering Development, subparagraph 3-6f(6);
• Production/Development, subparagraph 3-8g;
• Materiel Acquisition Development
Process Objectives, subparagraph
4-2e(3);
• Demonstration and Validation, subparagraph 4-5x;
• Full Scale Engineering Development, subparagraph 4-6j;
• ProductionlDeployment, subparagraphs 4-7c and ab;
• Acquisition Strategy, subparagraph
S-2b(l) (I);
• Preplanned Product Improvement,
paragraph 6-5;
• Army Streamlined Acquisition Process, subparagraph 7-2f( 4);
• Nondevelopment Items, subparagraph 7-3f;
• Market Analysis, subparagraph
8-4b(6);

• Appendix B, Simplified Life Cycle
System Management Model;
• Appendix C Figures CI, System
Concept Paper, paragraph IX, and C7,
Acquisition Strategy, paragraph 2;
• Appendi.x D, Figure D-l, Decision
Coordinating Paper, paragraph IX;
• Appendix E, Integrated Program
ummary, Figure E-l, paragraph 5a( I);
• Figure 7- I, Acquisition Proces
Compari on.
Reference is also made to AMC Handbook 70·2 regarding content of other
program documentation.

BARBARA TERNAK is the senior procurement and production analyst in
the Competition Management Office
at u.s. Army 7i-oop SUPP01-t Command
She is a graduale of S~ Louis University, with degrees in economics and
business administration and is the
author of the Total Life Cycle Competition So-ategy concept now contained
in AR 70-1.

Belvoir Aids
Ammo Handling Problem
Engineer at the Army Troop Support
Co=ands Belvoir RDE Center have
gone back to the "basics" to solve a
serious logistics support problem.
During peacetime, the maneuver
unit's basic load of ammunition is prepositioned in remote ammunition storage bunkers. If a contingency arises, or a
training exercise is called, the unit is
reqUired to travel to its designated storage site and upload the ammo onto
organizational vehicles. Since some
maneuver units don't have materials
handling equipment, the upload must
be accomplished manually. This
requires breaking down pallet loads of
ammunition, such as 155mm projectiles, propellent charges, and various
small arms ammunition into man handable size loads. As a result, unit basic Three-wheeled handtruck Is one of several basic ammo handling Items
load/uploading becomes manpower engineered by the Belvoir RDE Center to upload ammunition from storage
intensive, time consuming, and fatigu- bunkers to vehicles in Europe.
ing and degrades the maneuver unit's
Wi til tilis system, two soldiers can easily
ability to rapidly respond.
truck, and a standard pallet jack.
handle, maneuver, and upload pallet
To alleviate the problem, the center's
TIle hand truck, pallet stacker, fifth
Mechanical Equipment Division devel- wheel wagon truck, and pallet jack pro- loads weighing up to 2,000 pounds.
The new equipment was demonoped a UBUUL set of equipment which vide the capability for one soldier to
allows two soldiers to combat-load a obtain pallet loads from a stored posi- strated and tested recently by units of
vehide without forklift trucks or other tion in the bunker and move them to the tile V and Vll Corps in Germany. Using
one set, maneuver unit's troops reduced
powered materials handling eqUipment. doorway. They also provide the
their upload time by half with far less
The set consists of a three-wheeled capability to maneuver the pallets on
fatigue. Technical data packages are
projectile hand truck, a modified com- the vehicle being loaded.
being prepared for the procurement of
mercial pallet stacker, an aluminum
The ranlp witll capstan and jib Doom
ramp equipped with a capstan and jib allows two soldiers to move pallet loads the UBUUL sets. Fielding is expected in
FY 88.
boom, a commercial ftfth wheel wagon from ground level to the vehide deck.
September-October 1987
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Composites Technology
By Susan Dreiband

Introduction
U.S. Army Materials Technology Laboratory (MTL) engineers and scientists
are using their arsenal of resources to
aim today's composites technology
toward tomorrow's Army. The same
technology used in the sleek and ultra·
light Voyager aircraft, that enabled it to
make its global trip, is being applied to
defense purpo e .
Composites the youngest and most
promising class of high performance
materials, are ideal for lightweight use
because of their specific strength and
stiffness, fatigue resistance, damage tolerance, corrosion resistance, and
design flexibility. Although in some
cases, composite materials' initial costs
are higher per pound than metals com·
po ites have lower densities and higher
specific strength and, therefore, require
less material to perform a job. Additionally, composite components can be
molded from fewer parts than metaJlic
components. These advantages can
greatly reduce production costs and
save money right from the beginning of
an item's life cycle.
Through its composites research and
testing efforts, MTL i providing the
nexus for introducing this class of materials as primary structures into Army
weapons systems. Currently, com·
posit.es are being fabricated and tested
as part of the Composite Turret Program, the Composite Infantry Fighting
Vehicle (CIFV) Program, and for the
lSSmm Lightweight Howitzer.
Located in W-Itertown, MA, MTL man·
ages and conducts the Army's materials
research and development (R&D) programs and is the Army's lead laboratory
in the areas of materials, solid mechanic , lightweight armor, materials testing
technology, and manufacturing testing
technology. The MTL mission i
12

The MTL Composite Infantry Fighting Vehicle.

directed by the U.S. Army Laboratory
Command (!ABCOM) in Adelphi, MD.
!ABCOM is the major subordinate com·
mand responsible for managing the cor·
porate laboratories of the U.S. Army
Materiel Command (AMC) in Alexan·
dria, VA, which serves as the parent
command for !ABCOM and MTI.

Composites Structure
The structure of composites contributes to their unique characteristics.
They consist of two or more components, based on a filler or reinforcing
agent, in a polymer matrix or binder.
Properties can be tailored to match any
application based on the specific load·
ing and environmental requirements
involved_
Some composites, based on thermosetting matrix resins are inter·
spersed with long continuous fibers
such as fiberglass, Kevlar, or aramid.
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When completely processed, these resins are locked into a tiff; unalterable
shape, ideal for use in vehicle frames,
body components, and other structures
because of their high stiffness and
strength-to-weight ratios. Moreover,
armor composites use fabric reinforce·
ments to achieve maximum protection
against ballistic thrcats.
Composites have been used to
replace parts of metal vehicles such as
the sideracks of trailers. Additionally,
MTL is managing the CIFV Program,
which uses organic matrix/glass reinforced composites in place of the vehi·
cle's aluminum structure. Organic
matrix composites have also been successfully demonstrated in bridging and
portable shelters as well as tent frames.
The laboratory has a breadth of materials expertise throughout its facilities
which has been brought together in a
cooperative effort to expand its composites R&D activities. MTI i assessing
September-October 1987

method for fabricating composites
cheaper and faster and is testing them
for fatigue life and other mechanical
properties. Other facets of the laboratory investigate and design composite
upport system devices and materials,
such as field repair kits, fire and chemical resistant components, protective
coatings and related technologies. Still
other areas of MTL investigate composite materials through a variety of
characterization methods (chemical,
structural, nondestructive testing, inprocess (powders), x-ray, neutron radiography, chemical analysis and optical
and electron microscopy).
Moreover, artificial intelligence and
robotics are also being employed in the
evaluation and life cycle prediction of
composite materials, greatly enhancing
the accuracy and efficiency of materials
te ting. Laboratory scientists are aI 0
researching the synthesis of flameretardant additives for increasing flame
resistance in composites for vehicle and
aircraft equipment. Through in-house
processing, MTL engineers and scientists are assuring the quality and effective design of materials for specific system needs.

Composite Turret
The demonstration composite turret
program was successfully completed in
1986 and is hailed as a major pacing
factor in the insertion of advanced composites technology into Army systems.
The objective of this program was to
demonstrate the advantages of thicklaminate, high-glass content composites
for use as structural armor components
of ground combat vehicles.
everal turrets were fabricated: one
was tested structurally then subjected
to ballistic evaluation; another was outfitted with turret components and was
installed on an operational fighting
vehicle for field testing, which included
bump testing, 2Smm gunfire tests and
field endurance testing. This technology demonstration, carried out with
assistance from the Bradley Fighting
Vehicle Systems Program Manager's
Office at the U.S. Army Tank-Automotive
Command (TACOM) in Warren, MI, verwed all the anticipated benefits of fabricating major ground combat vehicle
structural components from composites. A weight reduction of 16 percent was achieved. Spall reduction was
demonstrated by advanced threat ballistic testing. The compOSite turret
durability was demon trated during
1,900 miles of failure-free endurance
field testing. Gun firing tests showed the
September-October 1987

composite turret had equal accuracy to
the aluminum turret.
"The complete succes of the turret
program paves the way for the more
ambitious program to fabricate an
entire hull component from thick-section glass-reinforce plastic. The MTL
Composite CIFV Hull contract is now
underway to prove the technology in a
highly stressed, dynamically loaded
structure," says senior materials
engineer William Haskell. "This demonstration program," he adds, ''will provide Army vehicle designers the technical data base needed for them to
incorporate compOSites into next generation combat vehicle development
programs. Right now, the compOSite
hull is MTL's number one priority."

Composite Hull
In fact, the laboratory recently
awarded a S13 million four-year contract to FMC Corp., Ordnance Division
in San Jose, CA. The contract will demonstrate thick laminate molding technology in the construction of lightweight combat vehicles. This composites program will, in cooperation
with TACOM, ultimately transfer
applicable composites technology to
private industry, to assist in the design,
structural analysis, fabrication, and evaluation of a composite hull structure
using the CIFV as the demonstration
tool for this technology.
The composite selected for this program includes Owens-Coming's S-2
fiberglass woven fabric impregnated
with polyester resin for bonding. In fabricating the composite hull structure,
four molded composite sections will
replace 24 welded aluminum plates,
while still incorporating aluminum
reinforcing members for torsional
rigidity. The field test data from the
CIFV will be compared to existing data
for the M2IM3 Bradley Fighting Vehicle.
This wiU allow a direct comparison of a
composite hull to a metallic hull.
The contract calls for FMC Corp. to
conduct materials and processing
refinement, hull design, tooling fabrication, and molding and outfitting of the
composite hull, followed by 6,000 miles
of field durability testing. MTL is conducting in-house projects involVing
materials improvement, polymer characterization, and quality control, complementing the contractor's efforts. AlI
ballistic design data needed for the program were generated at MTL. MTL
engineers are carrying out fmite element analysis in the design of composites, processing refinements, ballis-

tic evaluation of materials, effects of
flammability as well as quality assurance
as it relates to void content.
MTL will be sharing re ult from the
demonstrator hull program with
ThCOM. Systems developer at TACOM
wiU consider the e results when planning the materials requirements for tl1e
next generation of ground combat systems. The composite hull will then be
field tested for strength and rigidity at
Camp Roberts, CA.
MTL researcher are also involved in
developing standard methods to check
the quality of the compOSite material.
Among these are the characterization of
prepregs (for the hull), quality control
of starting materials which would determine their batch to batch variation,
monitoring of the compOSite curing
process, and measuring (nonde tructively) the fiber content at various locations on a compOSite structure.
"We are trying to determine the
acceptable limits for compOSite materials," says materials engineer Dr: Richard Shuford. "Nondestructive evaluation methods that apply to thin
composite materials do not work with
thick compOSite materials. We need to
develop special methods for thick
compOSites.

Tooling Costs
One of the biggest obstacles ahead
involved in the production of composite materiel is the cost of tooling.
"MTL is now working to develop processes to lower the fabrication price of
composites," says research materials
engineer Noel Tessier. 'j\n automated
process, for example, would drive down
the costs."
Throughout the laboratory, machines
that perform resin transfer molding, filament winding, injection molding,
pultrusion, an autoclave molding are
used extensively in composites processing. They are used in selecting the mo t
effective techniques for producing
lightweight rocket launchers, missile
components, helicopter tailcones, and
other prototypes of Army equipment.

Military Handbook
One of the most significant compilations of compOSite materials tandardization is through the Military Handbook 118 which is being developed as a
joint effort to the Department of
Defense (DOD) and the Federal Aviation Administration (FAA). Handbook
Coordinating Committee Chairman and
MTL scientist Paul Rolston says that the
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purpose of the handbook is to provide a
standard ource of tati tically-based
mechanial! property data for current
and emerging aero pace and other
DOD composite materials.
"Basically, we are working to provide
guidance as to how to come up with
uniformly developed properties, how to
test composite materials, what are tatistically valid properties, and how to
characterize them. TIle handbook will
be published as three volumes. Volume I
will provide guidelines for data devel·
opment and analysis of composite mate·
rial systems to be used in aerospace
vehicles and structure ,and other DOD
weapon systems. Volume 11 will be
devpted to engineering properties of
lamina and Volume III will concentrate
on engineering properties of laminates.
This handbook will then serve as the
inpusuy standard for all supplier to
DOD and FAA."

New Howitzer System
Currently, anomer of MTL's more
prominent efforts involve a joint pro·
gram witb the Army Armament
Research, Development and Engineering Center in Dover, NJ. The program's
aim is to produce a new 155mm
howitzer system with firepower equal
to that of current systems weighing

approximately 16,000 pounds, but with
a weight of only 9,000 to 10,000
pound . This new lightweight howitzer
sy tern will be transported by helicop·
ters which are expected to be operational by me 1990 . MTI's role in this
program includes tructural design
analysis as well as the molding an ass mbly of the composite parts for the
howitzer cradle.
MTL is conducting tests on com·
posites using high loads mat take into
consideration gun firing and transport
loads. The laboratory is also examining
the durability of the graphite fiber reinforced epoxy material to urvive the
organic environment as well as its materials reliability.
':0\ system demonstrator is scheduled
to be fabricated by January 1988 and
will undergo a six·month fie.ld evaluation at Picatinny Ar enal (Dover, NJ),"
says Donald Oplinger, project officer for
the lightweight howitzer program at
MTL. "In looking at problems as ociated
with both organic and metal matrix
compOSites, we are doing a tradeoff
tudy as well as investigating problems
associated with composite component
non-recoiling dynamics. Overall, we
have found that organic materials are
best for trails and cradles and for parts
that do not have bearings such as the
carriage component."

A recent composites field repair kit,
developed by MTL polymer scientist Dr.
ranley E. Wentworth, appears useful for
aircraft and vehicle maintenance in the
field. The kit allow operator and field
units to repair equipment without
transporting it back to the d pot, thus
enabling units to complete their missions without long delays. This patch
combines a fiberglass fabric with the
necessary resin matrix components.
After the resin is spread over the fabric,
the resi tant patch is applied to the
damaged area and allowed to cure.
Within a matter of minutes, the repair is
completed. Preliminary tests on the
repair kit are being conducted by me
outhern Research Institute in Birmingham, AL.

Conclusion
Like a knowledge-seeking argonaut
engaged in a quest, the .5. Army Materials Technology Laboratory is harness·
ing composite technology for me next
generation of fielded defense systems,
increasing the mobility, transponability,
and effectiveness of our defense forces.

SUSAN DREIBAND is a public affairs
specialist for the u.s. Anny Materiais
Technology Laboratory, Watertown,
MA.

READY 2000
to Revitalize Army Depots
To meet the challenge of supporting the modern Army, the
U.S. Army Materiel Command (AMC) and the U.. Army
Depot System Command (DFSCOM) have embarked on an
aggressive modernization strategy.
The Revitalization of Army Depots for me Year 2000
(READY 2000) program is an exten ive effort to modernize
DFSCOM so it will be fully capable of performing the depot
mission for me Army by me turn of the century. IfDESCOM is
to meet the challenge of supporting me soldier in the field,
modern state-of-the-art supply and maintenance facilities and
equipment are a must.
The average age of facilities within DESCOM is 37 years.
The average age of equipment is exceeding 15 year. Many
World War JI vintage facilities are not readily adaptable to
efficient production layouts and workflow.
Under READY 2000, all depots will be working to develop
an integrated modernization plan covering faciJitie , equip·
ment, high·tech processes such as robotics and lasers, and
automation management. Pre,'iou ly, each depot conducted
its own effort, e sentially competing with all other depot for
linlited funds which came from many appropriations. This
made it difficult to modernize. READY 2000 provides a ingle
modernization plan and budget line as well as technical parity
14
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with industry by the turn of the century.
The READY 2000 program will be headed by a new
DE COM modernization principal reporting to the com·
manding general. He will be responsible for the integration,
management and marketing of the program. One of his major
tasks will be the supervision of eight matrix management
teams. Six of the tearns, consisting of depot employees, will
formulate requirements within the technologies of product
and process definition, manufacturing planning and control,
factory automation, supply, ammunition and base operations.
A seventh tearn, consisting of the six tearn chiefs plus
DESCOM headquarters personnel, will [ntegmte the require·
ments. The eighth tearn will be compri ed of the depot
civilian executive assistants who will validate the finding of
the READY 2000 program. All will be monitored by an advi·
sory board of high-level executive from both government
and the private sector.
The depot of the future will reflect the latest trends in
facility integration, automated materiel handling, computer
aided d ign and manufacture, flexible manufacturing, and
information management. Increased productivity and high
quality workmanship is a major goal.
September-October 1987

rates a proof- of-principle phase involving the troops who will use it in "hands
on" testing.
• Mobile Subscriber Equipment
(MSE) at CECOM. The MSE is a major
program utilizing the NDI acquisition
concept, with a particular emphasis on
the use of functional specifications and
early troop demonstrations.
• lhining and Doctrine Command
(TRADOC). Especially under the leadership of MG George Krausz, and
through the efforts of his streamlining
advocate COL Tommy Grier, the Office
of the Deputy Chief of Staff for Combat
Developments at HQ, TRADOC implemented policies and procedures which
streamline requirements development
and ensure early and continuous man·
agement involvement throughout each
materiel acquisition program.
• Test and Evaluation Command
(TECOM). In the spirit of challenging
unnecessary requirements, TECOM
established a process which achieved
significant cost avoidance by eliminat·
ing duplication in test facilities.
• M43 Chemical Protective MaskArmament, Munitions and Chemical
Command (AMCCOM). This program
obtained substantial schedule reductions through the early participation of
pilots in providing "hands on feedback"
and design and operational guidance,
plus the use of production quality tooling on all prototypes.
• Unmanned Aerial Vehicle - U.S.
Army Missile Command (MICOM). nus
is another example of a successful NDI
acquisition which also achieved considerable success with specification and
data tailoring. Data items and standards
and military specifications were cu t in
half through the identification and elim·
ination of unnecessary and counter-pro·
ductive requirements.
• M1l9Howitzer-AMCCOM. nus
program utilized an NDl approach to
proceed from Mile tone I to production
in 19 months.
• Information Systems Command
(ISC). ISC emphasizes an increased use
of NDJ and the minimization of test
requirements throughout their
procurements.
• Ben]. 'Jack" Ri e from MlCOM.
Mr. Risse devised a method of weapon
system management at MICOM that
provides for more efficient utilization of
command resources. Establishment of
the Systems Analy is and Evaluation
Office as the MJCOM focal point for
program acquisition strategy provides
detailed acquisition management planning information for project managers.
These are just some of the examples
September-October 1987

of how the acqUlsltJon community is
beginning to put ASAP to work. I'm sure
there are others. If you have a streamlined program that you feel deserves
recognition, get in tollch with your
streamlining advocate, or contact the
Acquisition Policy Office at HQ, AMC.

Training
One of the most important tools for
institutionalizing the streamlining initiative is to provide training in the concepts and techniques involved. To that
end we have begun development of a
modular course devoted to instruction
in all facets of ASAP. This course is
designed to be handed off to any and all
organizations involved in Army acquisition, and is intended to increase the
awareness and acceptance of streamlining principles.
Development of the course will result
in prototype presentations intended for
both the National Capitol area and onsite demonstrations at designated major
subordinate commands. Upon compietion of these demonstrations, the contractor will provide a written program
of instruction and plans for follow-on
classroom instruction.
The Army Logistics Management
Center has undertaken a parallel effort
aimed at incorporating an ASAP program of instruction into the Mission
Area Managers Course. TIlis effort will
include a one-hour exportable videotape discussing the essential elements of ASAP

Subject Matter Assessment
The AMC Management Engineering

Activity is conducting a Subject Matter
Assessment (SMA) on A P interfaces.
The SMA began at MICOM and i evaluating four specific interfaces within
the ASAP concept: funding policy and
practices, tracking and lessons learned,
technology integration, and market
analysis. Since technology integration,
market analysis, and funding are so
closely related, the SMA will address
each area to identify the responsihilities
and processes used to integrate technologies, and funding approaches to alleviate the problems identified.

Conclusion
In conclusion, let me leave you with
one fmal thought. Anything as complex
as the materiel acquisition process influenced by law, politic and funding,
as well as being dependent upon interaction among many technical and functional activities - cannot be successfully streamlined by superficial or
fragmentary means. Bandages and facelifts will not do it. That is why we have
opted for the systemic, whole-process
approach of institutionalizing ASAP policy in the Army regulatory structure. As
I said earlier, now the challenge is to
translate that policy into action at every
opportunity.

GLEN BUITREY is an acquisition
policy specialist at the Us. Army Materiel Command (AMC). He holds a
bachelor's degree in English from Missouri University and graduated from
the AMC ComptrOller Intern P'-ogt-am.
He cun-ently serves as special assistant
to the Army streamlining advocate.

HDL Generates Record
Microwave Power
Using the Aurora flash X-ray simulator as a power upply, a team ofphysicists led by
Harry Diamond Laboratories (HDL) have generated 20 billion watts of microwave
power. HDL spokesmen say that is the highest microwave power level ever produced
in a free-world laboratory setting.
Aurora, which HDL operates for the Defense Nuclear Agency, was used to drive a
high-power microwave source called a reflex diode. Spoke men say the power was
generated inside a large metal tube in a pulse of abOllt SO billionths of a second long
at a frequency of one billion cycles per second.
"This work has important applications in the area of testing Army systems for
sunrivabi.Hry in extreme electromagnetic envi.ronments," an Army spQke man said.
The landmark experiment, the spokesman said, was performed by HDL scientists
with scientists from Los Alamos and andia national laboratories in New Mexico. It
was sponsored by the trategic Defen e Initiative (SOl) Organization's Office of
Jnnovative Science and Technology, and received recoglution as an out tanding SDI
laboratory accomplishment by the American Defense Preparedness Association.
Army Research, Development & Acquisition Bulletin
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Desert Mobility
Vehicle System
By George Taylor III and
Doris L. Hudgins

The RDE Center of the U.S. Army
Tank-Automotive Command (ThCOM),
Warren, MI, ha modified 12 High
Mobility Multipurpose Wheeled Vehicles (HMMWV) and designed and fabricated one-ton cargo trailer prototypes
in support of a program to develop a
desert mObility vehicle system (DMV ).
Under way for the past year and a half;
the DMV program i a joint effort
involving TACOM and the John
Fitzgerald Kennedy Special Warfare
Center and SChool at Fort Bragg, NC.
The Kennedy warfare center is a .5.
Army Training and Doctrine Command
agency responsible for training specialoperations forces and developing pedal-operations doctrine, materiel and
force structure.

Special-operations forces have a
requirement for a ground vehicle system to perform extremely long missions. A team, with no additional support, needs the equipment in order to
get in quickly, perform the mission, and
get back out quickly. Special-operations
forces do not presently have such a system. Therefore, air support is their only
means to move quickly. In certain scenarios, however, aircraft do not provide
the optimum mObility, and ground vehicles will be required.
The Army Development and Employment Agency (ADEA) at the 9th Infantry Division, Fort Lewis, WA, wa tasked
to assist the Kennedy warfare center by
making user evaluations of the special
forces materiel requirements. ADEA, in

Three-quarter view of the Desert Mobility Vehicle System (DMVS) modified HMMWV and fabricated trailer.
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TACOM·

conjunction with ThCOM, suggested
that they "take a look" at the HMMWVtrailer combination.
The modified HMMWV and trailer
would be an interim approach to meeting the newly created desert-mobility
requirements. The long-term objective
is to eventually replace it with a totally
new sy tem having certain additional
capabilities not yet technically feasible.
The interim DMVS would con ist of
the modified HMmVV as the prime
mover, the high-mobility trailer, and a
250-cc or 350-cc motorcycle. It would
be capable of traveling long distances in
an arid, cross-country environment and
performing a variety of missions. The
trailer would carry extra fuel, food,
water, ammunition and, for some misions, the motorcycle for a reconnai sance role.
User evaluation testing last summer
at Fort Bliss, TX, of twO M998 Cargo!
Troop Carrier (with minor modifications) revealed that the HMMWVs met
most of the minimum requirements. At
that point, the warfare center asked the
TACOM-based Light Tactical Vehicle
Project Manager's Office to make a few
modifications that would be needed to
enhance the vehicles for their spedal
application.
The warfare center requested a weapons mount for the Cargorrroop Carrier,
but one was not currently available.
Subsequently, it was agreed that a mix of
vehicles would be used. Tbus, six
MI038 CargolTroop Carriers (M998
with winch) and six MI026 Armament
Carriers underwent modifications. No
major changes were made to the basic
power train or the four-wheel independent suspension tbat provides the
HMMWV with its excellent high-mobilSeptember-October 1987

ity characteristics. The improvements,
which for the most part could be called
"enhancements," were low-cost minor
changes, and standard components already in the supply system - were
used whenever possible.
Modifications to the HMMWVs
included:
• replacing the driver's, right front
and right rear passengers' seats with
bucket-type seats for better comfort
during cross-country operation replacements are 3/4-ton commercial
utility cargo vehicle seats;
• replacing two-point seat belts with
a five-point restraining system to give
better support and keep crew members
in their seats while traveling crosscountry at high speed - standard commercial five point harnesses were used;
• adding the capability to store six
"jerry cans" (capacity of five gallons
each) of water in the area normaUy
occupied by the left rear seat - storage
racks were fabricated in the RDE
Center;
• installing a lighted magnetic compass - a standard supply item, to provide off-road navigation capability;
• installing an interior rearview mirror in the vehicles;
• mounting a U-shaped block on the
floor behind the accelerator to capture
the hed of the driver, enabling him to
keep his foot on the accelerator during
severe cross-country operations;
• installing wire-mesh protection for
lower radiator hoses to protect the
hoses from cross-country wear and tear;
• installing hand-holds for the two
passengers to grasp and steady their
bodies during rough travel conditions;
• adding two more cargo tie-downs
to keep cargo from bouncing around;
and
• adding a 12-volt portable air compressor - for use in inflating tire . The
~ uses run-flat tires. However;
they were never intended for long-distance, cross-country operation while
deflated.
In addition, a better dashboard gauge
set was tequested by special forces. An
engineering effort which the ROE Center oversaw has provided improved analog and digital gauges. The gauges were
installe~fourvehicles for evaluation_
A critique of two complered vehiclesone Cargoffroop Carrier and one Armament Carrier - was performed by representatives of the Fifth pecial Fores
Group, Fort Bliss and the Kennedy warfare center in early May.
With ADEA as overseer, the test of the
modified HMMWVs took place at Fort
Bliss injuly and August of this year. Four
September-October 1987

Side view of the DMVS.

of the vehicles - two Cargorrroop Carriers and two Armament Carriers,
underwent a 1,000-mile u er appraisal
of the DMVS concept, performing various missions during cross-country
operation.
TACOM efforts to develop a DMV
trailer began last fall at the warfare center's request, after tests revealed that no
current tight-duty Army trailer would
be suitable for a desert-mobility
application. At the outset ofthe project,
a review of the DMVS requirements led
to a decision to modify the design of an
experimental trailer developed at
TACOM in 1984 for the 9th Infantry
Division, Fort Lewis, WA. The 1984 project resulted in the design and fabrication of 14 trailers for Fort Lewi .
Designated the XM52, this trailer,
which has an 1,1 OO-pound capaCity, is a
carriage that WdS designed to transport
the 4.2-inch M30 heavy mortar while
being towed by a HMMWV squad carrier. It features a trailing arm, torsionbar suspension that gives it cross-country mobility like that of the HMMWV.
Also, its tires, wheels and shock absorbers are common to the HMMwv.
The XM52 is 133 inches long, 85
inches wide and 39 inches high, and has
a tilt bed and hand-powered winch that
make loading and unloading the mortar
quick and easy. Modifications to the
XM52 design included changing the
bed, taking away the winch and adding a
cargo box. Aheavy-duty suspension was
designed to upgrade the I,IOO-pound
payload capacity to 2,000 pounds.
Two efforts were completed in

TACOM's ROE Center in suppOrt of the
DMVS trailer. In one of these, technicians converted two existing XM52
mortar carriages into utility trailers
which partidpated in the user appraisal
of the DMVS concept this past summer
at Fort Bliss, TX.
These modified trailers had the same
1,100-pound payload capacity as the
original XM52s, and therefore did not
meet the DMVS payload requirement.
But they did enable the user to eV'.uuate
the ovemll system - the prime mover,
trailer and motorcycle - to find our
under actual conditions if it can perform thc types of missions it will be
expected to perform.
Thc second effort invotved the design
of new components needed for a 2,000pound-capadty DMV trailer and the
fabrication of four trailer prototypes
from scratch. The prototypes will be
completcd in October; and shipped to
the Yuma Proving Ground, AZ, where
they are now undergoing a foue-month
feasibility test. If the trailers pass the
Yuma test, the next step will be to procure some 150 of them for use by speCial-operatiOns forces.

GEORGE TAYLOR m is a technical
writer-editor for the Amzy Tank-Automotive Command He holds a bachelor's degree ;njournalism and a master's degree ;/1 communications from
Michigan State University.
DORiS L. HUDGINS ;s a tecbnical
writer-editor for the RDE Center at tbe
Army Tank-Automotive Command.
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An Update on

DI
By Spencer H. Hudson

Introduction
The use of nondevelopmental items
(NDI) to satisfy defined requirements
(after doctrine change, training
changes, organizational changes, or
product improvements have been con·
sidered) i a preferred Army acquisition
alternative and is one of the better meth·
ods to acquire equipment in an orderly,
exp ditiou manner under the Army
Streamlin d Acquisition Process
(ASAP). Earlier D1 definitions have
been evaluated and there are now two
general categories and a third level of
effort within the overall definition:
• Category A. This category applies
to off·the·shelf items (commercial, for·
eign, other services) to be used in the
same en ironment for which the items
were designed. No modification of
hardware and/or operational oftware is
required.
• Category B. TIlis applies to off·the·
shelf items (commercial, foreign, other
services) to be used in an environment
djfferent than that for which the items
were designed. Modifications to hard·
ware and/or operational software are
required to militarize and/or ruggedize
the item.
• Third Level of Effort. This
approach emphasizes the integration of
existing/proven components and the
essential engineering effort to accom·
plish y tem integration. This strategy
requires a dedicated research and
development effort to allow for system
engineering of existing components, for
software modificatiOn/development,
and to ensure the total system meets the
requirements.
TIlere is no longer a need for an" DI
label" for the former category C2, in
22

which a new system was assembled
from components where mo t of the
components existed but some compo·
nents required development. This
approach is simply treamlined devel·
opment under ASAP, featuring ignifi·
cant NDI contributions to the overall
strategy.
At this point, it is important to
emphasize that NOI is a part of the over·
all acquisition streamlining process not
a separate process. It i equally impor·
tant to note that, while many events or
documents can be simplified or eJimi·
nated through treamlining, the short
cuts are not automatic·streamlining, to
include NOl, and entails careful con id·
eration of the full range of acquisition
requirements. Conscious tailoring
actions permit us to pare down to the
essential and visible documentation in
the acquisition trategy.
The NDI concept requires some addi·
tional explanation and the clearing up
of some mi perceptions within the pro·
cess. Making an DJ decision is not
always a simple, easy process. eeded
data is not alway readily available even
though the materiel developer continuo
ously does market surveillance. Market
surveillance is a systematic effort to
gather information/data to develop and
maintain awareness of market place
activitie and products with potential
for Army use. It is accomplished by the
re earch, development, and engineer·
ing center, laboratories, and the .5.
Army Security Assistance Command
with oversigbt provided by the .5.
Army Uiboratory Command at Adelphi,
MD.
The oversight begins with the long·
range technologies and notionaVcon·
ceptual systems and continues until a
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requirement is generated utilizing the
technology or y tem.

Concept Formulation
As the requirement begins to evolve,
generally in the form of an operational
and organizational (0&0) plan, the
concept formulation proce begins
within the Army Materiel Command
(AMC) and the Training and Doctrine
Command (TRADOC). AMC and
TRADOC work together during con·
cept formulation. It includes:
• a Trade Off Determination (roO)
which is performed by AMC, using mar·
ket surveillance data to prOVide
TRADOC with information on the mate·
riel options available to eliminate a bat·
tlefield deficiency;
• a Trade Off Analysis (roA) which
is performed by TRADOC based on
thrust, doctrine, organizational con·
cepts, and the materiel possibilities
identified in the roo;
• the Best Technical Approach
(BTA) whicb is prepared by AMC in
response to me findings of the TOO and
roA; and
• the Cost and Operational Effective·
ness Analysis (COEA) for major pro·
grams or the Abbreviated Analysis (AA)
for non·major programs whicl1 is per·
formed by TRADOC u ing results of the
roo, TOA, and BTh. The COEAlAA will
identify the relative cost effectivene of
the e alternative to the deci ion
makers at tbe mile tone decision
review.

Market Investigation
During this same period, after 0&0
September·October 1987

approval, AM C conducts a market in vestigation to determine if there is a product in the market place that satisfies the
requirement and to gain enough data
for preparation of the request for proposal. If the NDI approach cannot be
used, market investigation serves 10
identify nondevelopmental assemblies/
components that could be used in a
development solution to the materiel
need_
The resulting acquisition strategy
must specifically address the consideration that was given to NDI and, if a new
development is required, explain why
ND! could not be employed. The written justification is necessary to assure
the potential use ofNDI has been completely investigated because of the
advantages provided by the use ofNDI.
The e advantages are: low technical
risk, shared R&D costs, reduction of
time-to-field, and increased Army
strength as a customer in the commercial market.

Reduced Acquisition Time
As stated, an important advantage of
NDI is reduced acquisition time. This is
accomplished, in part, by minimizing
formal Army te ling. General policy is
not to test when existing data (contractor or other sources) provides us reasonable and acceptable answers to the
test issues and requirements addressed
in the Test and Evaluation Master Plan
(TEMP).
It is imperative that independent
evaluators get involved early, participate in the program, and provide independent evaluation plans and independent evaluation reports. It is also
imperative that the testers be involved
early to assure the planned test and evaluation effort satisfies the testing
requirements and to assist in determining when existing test data are
acceptable.
To minimize testing, maximum use
should be made of existing data sources
(e.g., commercial testing, user data,
independent evaluation agencies). If
commercial market place testing or
other e isting data sources do not
address the intended military environment and equivalent information cannot be obtained from existing sources, a
test program in accordance with the
TEMP must be conducted.

Integrated Logistics
Integrated Logistics Support (ILS) is
September-October 1987

often dle most difficult aspect of NDI
acquisitions. ILS demand day-to-day
top management attention, both by the
materiel developer and the combat
developer, and cannot and must not be
sacrificed to hardware schedule and
cost constraints. Even though ND! provides many advantages, it also presents
some unique problems to the as
community.
• Reduced lead time means less time
to prepare organic support.
• Supportability issues must influence source selection since design is
already established.
• Standardization goals may be
adversely affected.
• Suitability and adaptability of existing support elements must be
determined.
• Suitability of interim contractor
support should be determined as part of
the requirements formulation.
To compensate for some of these
unique problems, the Army may choose
to rely on contractor support either on
an interim or permanent basis, or may
choose a one-time buy of spares to
ensure support of the product over the
entire life cycle, or may choose any
number of innovative strategies to
assure the integrated logistics support is
truly addressed and all potential problem areas are completely covered.
Let's look at the decision process to
determine the suitability of contractor
support, either interim or permanent.
The decision to use contractor support
should be based on overall analysis and
trade olf alternatives performed during
early evaluations. Results must clearly
show that the best concept for support
is the optimum among all of the feasible
alternatives. The evaluation mu t also
as ure the concept provides the
required support in both peacetime and
wartime scenarios and is the most cost
effective method.

Competition
One additional fact that we must not
lose sight of is competition in contracting. Competition "mandates" require
that we maximize competition on
everything we buy, but also provide
specific circumstances which allow u
to purchase under other than "full and
open" competition. In addition, dlere is
some flexibility that allows up front
decisions permitting non-competitive,
smart buys when a complete and effec·
tive analysis has been done. Naturally,
these exceptions must be clearly justifled. First, we must show that we have

done everything feasible to maximize
competition for the life cycle of the system in question and econdly, that our
resulting decision is in dle best interest
of the taxpayers and the Army, given the
data and facts available.

Unique Challenges
A discussion of NDI would not be
complete without mentioning the
unique challenges placed on the acquisition community. To begin with, our
basic materiel requirement tend to be
idealized. That one reason why we've
had problems going for an NDI solution
- both threat assessments and
resource practices tend to the most
advanced technology in the materiel
solutions. In recent months, however,
this trend has begun to change due to
costs constraints and the recognized
need to get equipment to the trOOP
faster.
1be combat developer has begun to
negotiate and relax specifications
whenever possible. The materiel developer has many opportunities to review,
evaluate and challenge the requirements and assist the combat developer
in establishing the most reali tic
requirement. The combat developer is
also striving to involve indu try early by
inviting their participation and review
during requirements formulation. This
means staffing draft requirements documents with industry and letting them
know early what we need. The end
result is that the Army is becoming a
smarter buyer. We know better what
practical and can intelligently trade-off
specifications for what's available in the
market place.
The materiel developer must be the
honest broker, bringing the combat
developer and industry together to
arrive at the best match and fit - hardware to requirement. In order to
accomplish this, we mu t defeat the
"not invt::med here" atritude. We must
change the idea that ifwe didn't develop
it, it's not good enough.
The Logistician's challenges are twofold: One is supportability. It doe us no
good to deliver an item that can't be
repaired due to lack of spare parts. A
second coneem in availability. The NDI
must represent current technology and
be available to u ,withoutfutureconfiguration changes, for the intended life
cycle. We don't want to select an item
only to later find dlat the vendor intends
to discontinue or significantly upgrade
that item with enhancements we don't
need.
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Conclusion
We've come a long way in the past
months. Current NOl guidance i now
available in AR 70·1, Sy tern Acquisi·
tion Policy and Procedures, in an AMO
TRADOC Pamphlet 70·2 (chapter 17),
and in a pending Office of the Secretary
of Defense NOI handbook. Many related
regulations have been revised to reflect
ASAP/NOI and the updates will continue as opportunities become
available.
Beginning this quarter, AMC will produce an NOI tracking report using the
Army Management Milestone Sy tern
(AMM ) maintained by the Materiel
Readine support Activity. This report
will prOvide a snapshot ofArmy ongoing
acqUisition program as reflected in the
AMM data base. It will also identify

those systems specific to each subordinate command, prOVide a chart of each
system or the reason the system cannot
be charted, provide specific acqUisition
milestones with lessons learned, and
some cost information in th future.
As a continuation of the NOI efforts,
we are striving to use commercial components in lieu of developmental components in a maximum range of programs, in an attempt to reduce
acquisition costs without degrading
military effectiveness. Designing in
commercial components is a viable
approach to make the end item less
costly thereby minimizing production
costs and/or operation and support
costs.
We realize that the decision to
acquire a nondevelopmental item or a

commercial component is the end
product of a process. Its essentially an
exercise in risk as essment. We must
weigh the pros and cons of nondevelopmental acquisition and pick a prudent
course. We use the established life cycle
steps and phases within the streamlined
process as the mechanism for gatllering
data and making smart decisions in a
shorter time frame. We think of NOI as
one trategy for tailoring the life cycle
process so we can extract the maximum
from what's already in the market place.

SPENCER H HUDSON is an acquisi·
tion pOlicy specialist in the Acquisi·
tion Policy Brartch, Office of the Deputy Chief of Staff for Development,
EngineeringandAcquisition,HQAMC

D·SAFE Supports Army in Korea
improved soldier support in the Far East is the purpose of
the Depot System Support Activity Far East (D-SAFE) at Camp
Market in South Korea. D·SAFE was activated by the Army
Materiel Command in October 1985. Its missions include
performing overflow intermediate general support and depot
level maintenance of Army equipment through contracts
with tlle Republic of Korea industrial base; serving as a pro·
cessing point, staging area and hand-off location for total
package fielding items; acting as the agent for modification
work orders and as the AMC focal point for warranties.
D-SAFE is under the operational control of the commander
of AMC-Far East. Its commander reports to the commanding
general of the U . Army Depot System Command.
The activity receives its equipment maintenance requirements from the Eighth U.S. Army in Korea or the .S. Army,
Japan. In coordination witb the Korea Contracting Agency,
contracts are awarded with local industry co perform the
work.
Currently; such contracts include tile repair or overhaul of
automotive equipment, materiel handling and construction
equipment, tactical wheeled vehicles, M915 lO-ton truck
tractors, the M-113 fanlily of armored personnel carriers, D7F
bulldozers communication-electronics equipment and avjation equipment such as OH·58 T-63 engine compressors.
Additional contracts provide for the application of M259
smoke grenade launcher to M-ll3 armored personnel car·
riers and the proces ing of more than 1,000 High Mobility
Multi·Purpose Wheeled Vellicles (HMMWV) for fielding.
The current contract workload is more than _12 million
wim an estimated savings of $7 million. Additional savings
will be realized with the e tablishme.nt of more than 15
million in new contracts.
D-SAFE manages its nationwide contractors through two
facilitie , one at Camp Market (D-SAFE North) in the northwestern part of me republic and tile other at the Changvl'on
Industrial Complex near Pu an (D·SAFE South). The D·SAFE
South includes a large warebouse lIsed as a central storage
area and an alternate staging site for total packaging fielding
items.
In addition to its maintenance mis ion, D- AFE performs
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me processing staging and band-off for the majority of force
modernization eqUipment sent to units in Korea. D·SAFE has
three total packaging staging areas in Korea: Camp Market
(Bupyong), D-SAFE Soum (Changwon) and Camp Seattle
(Inchon). When the unit receives its gear, it's ready to go. An
example includes the "options" added to new HMMWVs for
the Eighth U.S. Army. The command required unique items on
each vehicle such as locking fuel caps, rifle brackets, radio
installation kits and cab and cargo covers. Through local
contracting to install the items, the units received completed
vehicles at the hand-oII
During its first year, the activity fielded 13 new systems.
Future fieldings are scheduled for Boat Bridge Erectors,
Heavy Expanded Mobility Tactical Trucks, M939AI serle
five· ton trucks and M1I3A3 armored personnel carriers.
As the modification work order agent for AMC major subordinate commands in Korea, D·SAFE handles the modification work orders that are applied to U Army equipment to
improve their operational capability. As the agent, D-SAFE
coordinates me Letters of otification and modification work
field plans with the major command whose equipment
require the modifications.
The activity negotiates the location and schedule for the
modifications and maintains the data base on which items of
equipment have been modified. D-SAFE also receives, scores
and issues work order kits.
Most of tbe new equipment entering the Army inventory
includes a manufacturer's warranty on the complete system
or major assemblies of the item. D-SAFE is AMC's focal point
for all warranted equipment issued in the Far East. The activo
ity provides assistance to Warranty Coordinator Offices for
claim and submissions procedures and processes actions
and claim for the major subordinate commands.
D-SAFE will continue to expand its mission capabilities to
prOVide even better service in support of the US. Army
soldier in tile f-ar East.
The preceding article was un-itten by IIC Nicholas M.

Laiacona, former commander of D-SAFE He is currently
attending at the Defense Systems Management College, Fort
Belvoir, VA
September-October 1987

The F-eld Assistance in
Science and Technology
Program
By Angie F. Levroney

The u.s. Army Materiel Command's
(AMC) Field Assistance in Science and
Technology Program (FAST), now more
than two years old, is firmly established
and field commands realize its benefits,
according to Gregory Cirincione, who
was among the first group of science
advisors in the program. Cirincione
recendy completed a two-year tour as
an AMC-FAST technical science advisor
to the Eighth U.S. Army in Seoul, Korea.
He now serves as special assistant to the
director of Harry Diamond Laboratories
(HOL) in Adelphi, MD.
The AMC-FAST Program resulted
from White House and Office of the
Secretary of Defense studies on Federal!
DOD laboratory effectiveness. The
studies found that new technology was
being poorly transitioned to the field
and poorly understood by operational
forces. It was also determined that laboratories that had a close interaction
with users were the most effective.
In response to these findings, AMC
assigned laboratory and research, development and engineeriog (ROE) center
persormel as science advisors to the
Army's major command to improve the
coupling between operational forces
and the R&D community. The program
was first called the Army Science Assis·
tance Program.
Cirincione explained that the science
advisor serves as the principal staff
advisor to the field commander on sci·
ence and technology matters. The
advisor recommends short-term, quick
reaction technology investigations to
solve technical problems in the opera·
tional environment identified by the
command's troops, principal staff, or
commander-in-chief For problems that
require a more substantial effort, the
science advisor a sists in articulating
and writing the technical requirements,
September-October 1987

and provides that feed·back to the tech·
nology base program.
Before he got to Korea, Cirincione
didn't know what kind of technical
problems he would encounter or if the
Eighth U.S. Army would see a real need
for a technical science advisor. There
was an agreement between AMC and
the major commands that if the field
commanders didn't feel the program
was beneficial, they wouldn't have to
take on another advisor.
Another major concern for Cirincionewas that the staff and troops of the
Eighth U.S. Army feel that he was one of
them and not an intruder from another
organization. "That was difficult in the
beginning, but when I gained their trust,
I was really able to contribute," he said.
Before leaving HOI., Cirincione was
told that he would be a link between the
people in the laboratories and those in
the field, but, at that stage, no one really
knew how the program was going to
work. He said it was left up to him to set
up the program. "That was the chal·
lenge," he said. In Cirinciooe's case
there was a time difference of about 13
hours from Korea to the .5. - his day
was our night - which made communications back to the labs difficult.
"The only reliable mode of communications from Korea was ARPANET (a
computer network through which
unclassified messages could be sent). It
took a while to establi h pOints of con·
tact at the laboratories and centers and
inform the POC's we needed quick
responses to our requests. Once that
was establi hed, we had daily communication with the centers and labs," Cirincione said. Cirincione requested assistance by sending a statement outlining
the problem to all the Army ROE centers and labs. In some cases, problems
were directed to only two or three spe-

cific centers or labs.
He said responses usually took two or
three days. The responses wouldn't be
total plans, but a variety of ideas and
approaches that might offer a solution
to the problem. "We'd review the initial
responses, narrow them down and send
them back to the centers or labs for a
complete proposal on how to solve the
problem." Cirincione said it would take
a few months to a year, depending on
the complexity of the problem, before
he would receive a complete proposal.
Once a lab or center was selected to
work out a solution, they were required
to submit a time schedule, technical
approach and budget to the director of
the AMC-FAST Program. Each project
received funding from a pot of money
set aside by AMC for responses to the
science advisors. Once a problem was
solved, Cirincione would take the
revised equipment to the field to try it
out with the soldiers.
"It really meant a lot to me to have the
people at the laboratories and centers
respond. If everyone had ignored me
then it would have been a disaster. So, 1
give a lot of credit for the success of the
program to the responsiveness of the
labs and centers," Ci.rincione said. "But
(now) the commanders and troops
want the advisors there. Replacements
have already been requested and sent to
a variety of commands."
During his assignment, he became
involved in a number of issues of concern to the commander. These induded
the indications and warning posture of
the command and the threat po ed by
the construction of infiltration tunnels
through the demilitarized zone (DMZ).
An independent study of the tunnel
detection problem by several AMC lab·
oratories, RDE centers and Corps of
Engineers laboratories was initiated.
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This resulted in an RDE program, under
the U.S. Army Laboratory Command
(LABCOM), to apply new technology to
solve the problem.
A key program was initiated by HOL
to provide a prototype modern ground
surveillance radar to replace the
obsolete systems now used by American troops near the DMZ.
Cirincione said, "This demonstration
of the capabilities that new technology
can provide will improve the readiness
of the U.S. Forces in Korea." It will also
provide to HOL radar designers valuable
feedback on what features are important and how they should be improved
for the next generation equipment, he
said.
Cirincione aid soldiers in the field
are often indifferent to visitors from the
RDE community. 'The general attitude
is 'here comes another one and we'U
never see or hear from him again.''' His
first contact with the soldiers evoked
the same reaction, but things got better,
he said. "My greatest pleasure was to be
able to bring people from the laboratories with equipment for the trOOps and
say, 'Here try this .. .' When they did,
their whole attitude towards us
changed. They became knowledgeable
about what we could do for them and
they welcomed us," Cirincione said. "It
was the results that were important to
them."

Cirincione pinpointed four critical
areas for future advisors: first, advisors
need a general idea of what the Army is
up against in terms of problem areas on
the battlefield; second, communications is one of the flrst areas that should
be looked at - an indication that could
be considered a warning or threat;
third, the commands will expect quick
solutions, so advisors must know in
advance the procedures to get help
from the laboratories. Finally, advisors
must be able to use their judgment in
determining whether they can solve a
particular problem and whether or not
it will take long term investment to
solve it. "That intuition is very impor·
tant," Cirincione said.
lWice in nine month intervals during
their assignments, all the science
advisors met to review each other's
experiences and assess common problem areas. "That was important to us
because that's when we were able to
assist each other," Cirincione said.
Science advisors serve two-year tours
for two reasons, he explained. One,
advisors are sent to the field to gain an
appreciation for the problems in the
field and bring that knowledge and
appreciation back to the labs. And the
other is to establish a core of people in
the laboratories with field experience.
"We can't do that by sending the same
people to the field. Sure, I would like to

go to Europe, but I don't think r should
- that's my point."

Summary
AMC is now studying how the program is working and what can be done
to improve it. An investigative team has
been appointed to assess the program.
Team-leader, Richard Franseen of LABCOM, Clair Weiss, HQ, AMC, and COL
(ReL) John Ulrich, the first commander
of HOI., will go to the field to talk to the
scientists and commanders. Also, a comprehensive questionnaire has been prepared and will be distributed for further
study. The program is being looked
upon by AMC, DA, and the commanders
in the field as a successful program, Cirincione said.
As the special assistant to the director
at HDL, Cirincione is now tasked to
improve the assessment, evaluation and
application of technology to advanced
concepts. He said that there is no doubt
that the experience gained during his
assignment in Korea will be his guide.
ANGIE F. LEVRONEY is a public
affairs specialist in the Public Affairs
Office at the Us. Laboratory Command
headquarters. A graduate of Howard
University, she serves as editor of the
installation newspaper and is currently Initiating a command video
program

AMC May Expand
Officer Development Program
A U.S. Army Laboratory Command (LABCOM) junior
officer development program, begun in 1986 to send officers
to the field for "muddy boot time," is now being suggested
throughout the Army Materiel Command, according to a May
4 letter to the fleld signed by COL Clifton Houston, chief of
AMC's Military Personnel Division.
CPT Susan Mesch ofLABCOM's Military Personnel Office, a
member of the Junior Officer Professional Development
Committee at LABCOM, in Adelphi, MD, discussed the idea of
field training for laboratory officers with other members of
the committee after noticing the suggestion on an AMC
matrix form in October 1985. The form listed numerous
ideas to help train officers.
After much coordination with commanders of the 97th
Army Reserve Command and First U.S. Army, both at Fort
George G. Meade, MD, Mesch was able to link a captain from
£ABCOM's Human Engineering Laboratory, in spring 1986,
with a reserve unit in Maryland for two weeks active duty
training in the fleld.
Mesch said officers at LABCOM don't have the opportunity
for field training and command normally experienced by
officers early in their careers. This program, referred to as the
26
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U.S. Army Laboratory Command Officers Participation in
Reserve 'fraining, is intended to give officers with less than
five years' commissioned service that opportunity.
1b date, flve LABCOM officers have participated, including
soldiers, men and women, from the Human Engineering laboratory and the Ballistics Research Laboratory, both located
at Aberdeen Proving Ground, MD; Harry Diamond laboratories; and Headquarters LABCOM, collated at Adelphi.
According to information presented by Mesch at a meeting
ofAMC's Reserve Component Policy Council shortly after the
program began. objectives include:
• practical troop experience;
• maximum exposure to leadership;
• assignmen ts as assistant evaluators, troop leaders,
instructors and participants in field exercises; and
• exposure to the administration and operation of company- and battalion-size units.
Currently, the U.S. Army Forces Command, Fort McPherson, GA, is considering this program to train some of its
officers, Mesch said.
For more information about the program, contact the LABCOM Military Personnel Office: AV 290-2456 or commercial
394-2456.
September-October 1987

Impact of Logistics
Requirements 0 Materiel
Design
By Richard L. Nidever

Introduction
How many times have you read or
heard that logistics support must be a
primary consideration during materiel
systems design? To those of us directly
involved or even on the fringes of the
Army's acquisition system, the answer is
an unqualified "often."
As a matter offact, the Army's logistics
bible, AR 700-127, (Integrated Logistic
Support) provides that: "Supportability
is a principal design and program
requirement as important as cost,
schedule and performance_ It will be a
properly weighted consideration in the
source selection process for a materiel
system and in developing the acquisition strategy. Supportability will be a
primary factor in all program and budget decisions, trade-off analyses, test
and evaluation and other program
events in the acquisition process." Most
will agree this is a very powerful statement that gives logistics support the
degree of emphasis and recognition it
rightfully deserves.
However, this strong regulatory indorsement of logistics supportability (AR
700-127 is but one of many) has not
been with us forever. Rather, it came
about through a 15 to 20 year evolutionary process of sad experiences and
lessons learned resulting from prior systems fieldings that lacked adequate
advance logistics planning and followon support.

Design Influence
Of course, regulatory guidance is of
little value unless it is followed or
September-October 1987

enforced. Enforcement is dependent
upon the proper and timely execution
of assigned responsibilities by all designated players in the materiel acquisition
process. Some of the players' responsibilities are discussed later but let us
first examine the definition of design
influence as contained in AR 700-127:
"Design influence is the relationship
of logistics-related design parameters of
the system to its projected or actual
readiness support resource requirements. These design parameters are
expressed in operational terms rather
than as inherent values and specifically
relate to System Readiness Objectives
and support cost of the system."
Then, at what stage of the acquisition
process does logistic supportability
considerations first influence systems
design' The answer is very early - during the program initiation phase, following completion of the Operational and
Organizational (0&0) Plan and during
subsequent development of the System
Concept Paper, Concept Formulation
Package and the initial Integrated logistic Support Plan among many other
planning documents.
Further logistics influences on design
occur during the concept exploration
and demonstration and validation
phases. When the system reaches the
full-scale development phase, its design
is essentially fixed as well as the items
necessary for support, such as training
devices, test eqUipment and computer
resources.
Design influence results from a combination of actions by the combat developers (primarily the U.S. Army Training

and Doctrine Command), materiel
developers (primarily the U.S. Army
Materiel Command) and program managers (PMs) designated by materiel
developers. However, many design
influencing actions occur prior to
bringing the PM on board.
Establishment of a provisional PM
office (PMO) and designation of an acting PM does not occur until the 0&0
Plan has been approved. The permanent
PMO and PM do not come into being
until a "Go Decision" is made at the fullscale development milestone review.
Even though the permanent PM does
not take office until other parties previously have made many design influencing decisions, the PM often bears the
brunt of criticism for the earlier actions,
both good and bad.
What are some of the early logistics
design influencing actions and who are
the responsible parties? Most actions
result from the Logistics Support Analysis (LSA) Process (MIL-STD 1388-1A)
and the Logistics Support Analysis
Record (LSAH) (MlL-STD 1388-ZA) a
subset of the lSA documentation. Of 15
prescribed LSA tasks, seven are design
related and of 14 LSA data records and
reports, eight influence design. Let's
take a good look at just one of the LSA
tasks and one LSAR.
LSA Thsk 103, Program and Design
Reviews, provides for: timely LSA program participation in the official review
and control of design information; the
scheduling of detailed LSA program
reviews; and logistics risk assessments
at program reviews. It also insures that
all pertinent aspects of the LSA program
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are addressed as an in tegrated part of all of a system. The LSAR data base is used
formal program and design reviews. to:
These reviews are generally initiated
• determine the impact of specific
during the Concept Exploration Phase design features on logistic upport;
(CEP) and are scheduled throughout
• determine how the proposed logissubsequent acquisition phases. The tics support system affects system RAM
combat developer is responsible for characteristics;
Task 103 during CEP and Ibe materiel
• provide input data for tradeoff anal·
yses, life cycle studies, and logistic supdeveloper during subsequent phases.
L5AR Data Record B, Item Reliability port modeling;
(R) and Maintainability (M) Charac• exchange valid data among functeristics, is selectively applicable during tional organizations;
CEP and is initiated by the combat
• provide source data for the prepadeveloper. It describes the functions of ration of logistics products; and
each item under analy is, outlines the
• influence the design.
maintenance concept to be utilized, and
The LSAR also documents the
identifies any design conditions and detailed logistic support requirements
considerations imposed on the system. data generated by the LSA process. The
In addition, the B Record summarizes . I5AR data resulting from each iteration
reliability and maintainability related of Ibe LSA tasks is used as input to fol··
availability characteristics resulting low-on analyses and as an aid in devel·
from failure modes, effects and critical oping logistic products. Where the LSA
analysis and maintainability predic- process analysizes and documents the
tions; provides for evaluation of logis- potential influence of logistic considtics consideration impacting reliability erations on design, the LSAR technically
and maintainability; and provides for a forces and records logistics analysis and
narrative related to any potential system its influence on the design of a weapon
redesign.
system.
In any major program, life cycle cost
(LeC) estimation gains greater atten·
tion as weapon system costs increase.
LSA Tasks
Life cycle cost should be the principal
The I5A1LSAR process is highly structured to provide a tailorable capability criterion and weighted accordingly in
in the analysis and documentation of materiel and support system selection.
weapon system supportability. LSA tasks The I5A documentation, including the
are performed to identify the following I5AR, can serve as valuable source data
at both the system and subsystem level: for developing operating and support
cost estimates.
• existing or proposed support
The "cost of logistics" has been a hid·
structure and any as ociated
den
factor in almost every major
constraints,
weapon system previously developed
• total support requirements
and deployed. Various DOD initiatives
applicable to the elements of II.S, and
(Carlucci, OSD Acquisition Improve• significant support, cost, and readiness drivers ofsimilar fielded systems to ment Program, Packard Commission)
prOVide comparative baselines and have addressed the need to accurately
establish II.S-related goals and thresh- determine logistics resource requirements and costs but much remains to be
olds for materiel system development.
done
in this area. For now, suffice to say
The source of LSA data will change
that a timely, well executed LSA pro·
from engineering estimates through the
gram assists in design influence and in
test results to actual field use informadetermining logistics requirements and
tion. LSA documentation serves as the
~eir associated costs.
source of all support requirements.

LSAR

Summary

The LSAR as a subset ofI5A documen·
tation provides for the documentation
of detailed engineering and logistic sup·
port requirements data generated by
the I5A process. The purpose of the
L5AR is to provide a uniform, organized,
yet flexible, technical data base which
consolidates the engineering and logis·
tics data necessary to identify the
detailed logistic support requirements

As this brief discussion of suppor·
tability and the LSAILSAR process indio
cates, abundant tools and authority
exist for the combat developer, materiel
developer, PM and his logistics staff to
exert design influence during the acquisition process. These include:
• a mandate to consider and acquire
weapon system supportability,
• authority to pursue design influ-
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ence (AR 700·127), and
• detailed technical procedures to
exert design influence (MIL·
STD-1388·1N2A).
Acquisition task forces, study groups,
teams, PMs and logisticians must assure
their efforts are directed towards making supportability an active and effective part of materiel system research,
design, production, deployment and
sustainment. They must exert influence
very early during the acquisition process to assure properly designed and
operable systems that can be sustained
at minimal operating and support costs.
This is especially es ential now and in
the foreseeable future as defense budgets receive ever increasing Congressional scrutiny and funding allocations
are reduced.
Although PMs must orchestrate and
guide most of the acquisition actions,
they cannot guarantee system suppor·
tability without much assistance and
cooperation from the entire acquisition
community (combat developers, materiel developers, industry and others).
With this total team effort, however, the
goal of properly designed, operable and
sustainable systems at the least possible
support costs will be realized.

RICHARD L NlDEVER is manager,
Logistics Management Operations,
COMARCO Inc. A retired U.S. Army
colone~ he has a moster's degree in
business administration from George
Washington University, and a B.A.
degree in psychology from the University of California (Los Angeles).
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CE
Return on
I vestment Studies
Each year since 1976, ilie U.S. Army
Construction Engineering Research
Laboratory (CERL) has asked indepen·
dent contractors to evaluate how
selected products developed under
CERL's research and development program have performed in ilie field. These
contractors have compared ilie costs of
ilie research wiili ilie benefits supplied
by the CERL product to arrive at a
Rerurn-On-Investment (ROI) ratio.
Overall, CERL's typical ROI for its
research has been 73:1, wiili a range
from 2:1 to 1405: 1. This figure is based
on 20 products iliat have been placed in
ilie field; it is considered representative
ofilie benefits CERL research and development provides to ilie Army. The following summary presents ilie ROls of
rune products.

Corrosion Research (March
1987)
This ROI issue described ilie development of recommendations to reduce
ilie corrosion of structures at a military
facility used by Gmani defense forces
00 Masirah Island, Oman. CERL
re earchers inspected existing facilities
at Masiralt Island and recommended
changes in plans and specifications for
new construction iliat would help miti·
gate climate-induced structural
corrosion.
The recommendations included
replacing certain galVanized steel and
stainless steel components wiili mate·
rials iliat are more resistant to corrosion
and applying corrosion· resistant or protective coatings to various exposed
structural surfaces. Implementation of
CERL's recommendations into new con·
struction avoided more ilian 58.4 million. The research costs were 571,270.
Thus, ilie ROI was 117.9: 1.
The calculation of ilie major savings
in time and money prOVided by incorporating these reco=endations was in
the capital expenditures for labor
required to totally replace failed components and for ilie cost of replacement
materials. In addition, the calculation
included the increased structural lifeSeptember-October 1987

time wiili the attendant reduction in
administrative and procurement effort
required when components must be
replaced.

Transformer System (May
1986)
CERL developed the polychlorinated
Biphenyls (PCB) n-ansformer System to
help the U.S. Army Materiel Command
evaluate the status of PCB transformers
on its installations. The information
would be used to facilitate response to
federal regulatory requirements. The
PCB Transformer System incorporates
various pertinent medical, engineering,
economic, and regulatory data pertaining to PCBs into an easy-to-use, interac·
tive, answer·driven system iliat prOVides
output in a fraction of the time needed
to perform the same work manually.
The system cost 540,000 to develop,
and only negligible costs are incurred
to use it in me field. The system saves
$413 per transformer analyzed, so its
use by AMC to analyze its 4,856 transformer will save more tilan 82 million.
The resulting ROI is 50: 1.
In addition to ilie major labor cost
reductions me system provides, it supplies the printed documentation
needed to support decisions regarding
me disposition of transformers. It also
allows ilie eogineer to examine many
more options for tile transformers than
was previously possible and increases
me efficiency wiili which me transformers can be removed or replaced. The
system is easily accessible through
interface with CERL's Environmental
Technical Information System, which is
already widely used at military
installations.

The SOLFEAS Program
(October 1985)
TItis ROI issue described ilie development of SOLFEAS - a computer program designed to provide a fast,
inexpensive method to assess me eco·
nomic feasibility of using solar techno I·

ogy instead offossil fuels for heating and
cooling in new military construction.
SOUEAS contains weadler data, default
values for auxiliary fuel costs and escalation rates, and various economic factors. The only user inputs required are
monthly values for total building space
heating, cooling, and service hot water
loads, and ilie Weailier Service station
number for the location of the new
construction.
Research costs to develop ilie pro·
gram were $65,000. The system saves
$2,228 per analysis and will save ilie
Corps of Engineers $3.047 million over
five years, given iliat public law requires
an evaluation to be made for all military
construction projects for which use of
solar energy may be feasible. This pro.
vides an ROI of 47:1.
Use of SOLFEAS provides significant
labor savings, thus greatly reducing ilie
costs of performing each solar feasi·
bility analysis. Formerly, such analyses
bad to be done manually by high·graded
professional engineers. However, since
ilie program can now be run by lower·
graded personnel, costs are decreased
and ilie engineer's time is freed for
oilier projects.

Vehicle Washing and
Maintenance (May 1985)
Concepts were developed for designing new washing and maintenance facilities for Army vehicles that would
comply with new, stringent environmental legislation regulating wastewater discharges. These concepts physically separate vehicle washing and
maintenance activities, providing environmentally acceptable waste streams
and more economical cleaning and servicing. Implementation of mese facilities at Fort Lewis, WA, and Fort Polk, LA,
has provided an overall ROJ of 11: L
The benefits to Fort Polk of using the
new facility were S1O.44 million, and
the benefits accruing to Fort Lewis were
S14.496 million. Calculation of the ROI
was based on developing and designing
wash facilities at both installations and
developing a maintenance facility at
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Fort Lewis.
The centralized washing facilities
require much less water, provide a
much cleaner discharge, and increase
the chances of spotting maintenance
problems, thereby decreasing vehicle
downtime. The improved maintenance
facility design provides substantial
water savings, reduces the size requirements for oillwater separators, eliminates the need for using solvents for
cleaning, and increases the amount of
waste oil captured. The amount of time
and labor needed to wash and service
Army vehicles has been reduced by an
average of 80 percent.

Programmable Calculators
(February 1985)
CERL, in conjunction with the U.S.
Army Engineer School, investigated the
benefits of having combat engineer
troops use hand-held programmable
calculators to solve logistical and management problems. The research
involved developing six program areas
in support of Field Manual 5-34 (a combat engineer's reference handbook),
field-testing the programs, and incorporating improvements.
Costs to complete this study were
$236,000. Estimated annual savings to
the Army and Reserves would total
$1.055 million, given that about 700
read-only memories were furnished to
individuals and organizations for use in
combat engineer units. Over the eight
years projected for the useful life of this
calculator technology, the total benefit
would be $7.17 million, to provide an
ROJ of 4:1.
The main benefit identified was the
potential for direct time savings at the
operational level. An average of 70 percent of the manual calculation time
would be saved if the programmable
calculator we.re used in technical areas
that have been programmed. Other
time savings could be realized in strate·
gic planning and more efficient use of
resources.

Solar-Assisted HVAC System
Oune 1984)
An energy savings plan was developed using retrofit controls and other
technology to regulate heating, ventilating, and air-conditioning systems
(HVAC) at three U.S. Army Reserve centers. Its purpose was to find out why
systems with solar-assisted technology'
had higher than average power bills.
30

Analysis showed that the HVAC systems consumed about 54 percent of all
electricity. Therefore, six major HVAC
features were analyzed for operating
efficiency based on electrical energy
use, maintenance, and natural gas consumption. Researchers then suggested
nine major changes to the HVAC system.
Study costs were $23,810, and the total
cost of implementing the recommendations was lilI6,620. Total savings calculated for the three USAR centers over
the 12-year life of the improved facilities
were $549,080, so the ROI was 18:1.
Implementation of USA·CERI.'s recommendations will significantly reduce
energy consumption at the three
installations studied. Smaller-scale savings may also accrue, such as savings in
staff hours now devoted to calling in
repairs, checking work, keeping
records, and other labor involved when
dealing with outside agencies.

Stainless Steel in a Wind
1\mnel (December 1983)
CERL performed a modified material
selection study for the Air Force Arnold
Engineering Development Center. The
study compared the properties of type
316L stainless steel as a proposed substitute for the type 316 stainless steel
specified for construction ofa wind tunnel. Researchers found that the material
proposed for substitution did not meet
design and code criteria for sucb facilities. They then recommended modifying construction details for the design
materials originally specified in ways
that would extend the useful life of the
facility without significantly changing
the design or construction method.
Study costs were SI5,OOO, and the
ROJ was calculated in two ways. The
first method is calculated for redesign of
a structure to permit use of type 316L
steel; bere, cost avoidance would be
$70,000, to provide anROI of4.7:1. The
second method is based on redesign
and reconstruction of wind tulUlel elements after failure of a structure built
with type 316L stainless steel. Here,
costs avoided are $21.07 million, to
prOVide an ROI of 1405:1.

Fort Carson Particulates
(August 1983)
This ROI issue described a CERL
investigation to determine whether
activities at Fort Carson, CO, were causing unacceptable Total Suspended Par·
ticulate (TSP) levels on surrounding
communities. The research indicated
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that Fort Carson was in compliance
with all TSP standards set by the State of
Colorado and the U.S. Environmental
Protection Agency (USEPA) and that the
cause was from outside the installation.
Major sources of TSP on the installation were training exercises and cantonment activities, and strategies were
developed that would reduce the
effects of these activities on regional
TSP standards. The overall study costs
were $94,650. If monitoring data had
shown Fort Carson to be a major cause
of the region's non-compliance. the
installation would have had to spend
between $5.75 and $7 million for paving 43.2 miles of road in order to reduce
dust levels. Thus, the ROI was 61:1 to
75:1.
The study also showed that samplers
used in the state's monitoring program
had not been located according to
USEPA criteria. CERL therefore recommended the development of TSP
ambient standards based on geometric,
rather than arithmetic means, which
would produce a much more reliable
view of ambient air quality.

Housing Maintenance Guide
(February 1983)
This ROI issue described the Housing
Maintenance Contract Guide developed by CERL for the U.S. Army Forces
Command (FORSCOM). The gUide,
along with information and techniques
gathered during the guide's develop·
ment, were used to help initiate the first
contract operations for family housing
maintenance at selected FORSCOM
installations.
CERI. developed a Lump Sum Performance Contract for 1,000 of the 5,238
family housing units at Fort Hood, TX,
and a Unit Price Performance Contract
for 759 of the 1,829 family housing
units at Fort Carson, CO. The guide documented the development of these test
contracts and served as a self-help manual for installation contract and pro·
curement officers.
Research costs associated with developing the guide were $100,000. Contract costs were between $2 million and
$6.3 million less than previous government estimates for the work Therefore,
the ROI for this research was between
20:1 and 63:1.
Contracting is saving both Fort Hood
and Fort Carson significant amounts on
family housing maintenance. If contracting were used for all 40,000 FORSCOM family housing units, the potential savings are $19 million annually.
September-October 1987

Career Development Update
From the FA51 Proponent Office .••

Lieutenant Colonel Promotion List
Results from the 1987 Lieutenant Colonel, Army Competitive Category, Promotion Board. were recently
released and continue to show favorable trends in the
Research and Development Functional Area.
Overall selection rate for flCst time considered. R&D
officers was 75.5 percent as compared to an Army average
of 69.5 percent. Preliminary review indicates a selection
rate of 75.9 percent for area of concentration (AOC) 51A
and 92.8 percent for AOC 51B.
Additionally, FA51 LTCs had a minimum Door of 51
promotions. Promotion floors are established to reduce
career field underalignment and to ensure acceptable progression of officers in each year group.
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Proposed topics should include the following information:
• Thesis Topic
• Sponsor (organization and. point of coma.ct)
• Topic Description
• Enumerated. Objectives
• Resource Requirements (e.g. TDY, other)
Your support of this program is an opportunity to insure
new emerging technologies.

R&D Training With Industry
Congratulations to the officers selected for participation
in the 1987·88 Research and Devclopment Training with
Industry (TWI) Program. Officers selected for one year of
training and their training sites are shown below.
Westinghouse
Defense
Martin Marietta
Litton Data
Systems
McDonnellDouglas
nacor Aerospace
Sikorsky Aircraft
LTV Aerospace

Baltimore, MD MAJ Thomas
Barfield
Orlando, FL
CPT Gary Taylor
Van Nuys, CA CPT John Miller
Titusville, FL

MAJ Andrew Ellis

Austin, TX
Stratford, CT
Dallas, TX

LTC James Emerson
MAJ Wade Brinson
CPT Edmund
Dowling

Upon completion of training, these officers will be uti·
lized in key acquisition positions which interface with
defense industry.
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Research Topics Revisited
The FA51 Personnel Proponent Office is still seeking
suggested research topics for use by FA51 student officers
pursuing advanced civilian education at the MastersIDoctorate level. We have received many inquiries from student
officers looking for topics since we first asked. We still have
not received any topic suggestions/sponsors. Organiza·
tions with research and development or test and evaluation related problems in the engineering, sciences, or
business areas could benefit significantly by suggestinw
sponsoring research topics for study by those students.
September·October 1987

The Army is taking an in depth look at emerging technol·
ogies and the educational needs to keep pace with these
new technologies. Army leadership is looking for ways to
better utilize the nation's scientific and technological capabilities. In the near future, GEN Louis C. Wagner Jr., AMC
commander, will co·chair a meeting to discuss emerging
high·leverage technologies, key research needs, corres·
ponding world class universities, and technology leaders
within defense industry. Plans call for development of a
detailed program that will answer the questions: What are
the emerging technologies of the future? ...What are the
requirements for this technology'.... and, How do we
infuse them into the Army through advanced civil school·
ing and training with industry. As research and development, test and evaluation officers we can look forward to
the development of a plan for inserting emerging technologies through our educational system which will carry us
well into the 21st century.
Army Research. Development & Acquisition Bulletin
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From the Field .

Landmark Mask Contract
Awarded at Edgewood
• •

Generators Refitled
With Improved Governor
The Army's inventory of 15, 30 and 60 Kilowatt generators
have been refitted with a new; improved governor adapted for
military use by the 'froop Support Command's Belvoir RDE
Center. The new commercially-designed electronic governor
is more reliable, easier to maintain, less expensive, and lighter
in weight than the electro-hydraulic system which was previously used.
Under the retrofit program, the comrol unit, actuator,
hydraulic pump, fluid tank, cooler (60 Kilowatt), filter, oil
fittings and hoses, and the electric cable harness of the electro-hydraulic system were replaced with a simpler electronic
ystem consisting of a control unit, actuator, speed sensing
device and electric cable harness.
Tests showed the new governor will run an average of8,592
hours between failures compared to 3,887 for the electrohydraulic unit. In addition, the electro-hydraulic unit was
more difficult to adjust, required external equipment and
demanded a higher degree of skill to maintain.
The weight of the system varies with the model of generator, but on the average, the new generator weigh 83 percent
less than the old design. Finally, center engineers estimate the
new governor will save the Army nearly 1 million over the
next five years because it costs about half as much as the
electro-hydraulic unit.
early 2,400 generators already in the Army's inventory
were retrofitted under this program. ew generators will be
equipped with the governor when built.

Army Fields New
Rocket-Propelled line Charge
The 9th Infantry Division has received the first units of a
new rocket-propelled mine clearing line charge scheduled to
be fielded throughout the Army. The systt:m, called MICLIC,
is a joint Army-Marine Corps development adopted for the
Army by the 'froop Support Command's Belvoir RDE Center.
The system features a Marine Corps launching bl'stem and
explosive line charge mounted on a standard Army trailer. In
operation, a rocket propels the line charge across an enemy
minefield from a standoff position. Command detonation of
the charge causes the mines to detonate forming a vehiclewide path.
The assembled system can be towed by a Light forces
engineer vehicle, a tank, or an armored personnel carrier, and
is designed to dear a path 100 meters long by eight meters
wide. Three new safety improvements that will be incorporated in MlCLlC during the fielding process are an improved
fuze, an arresting cable disconnect, and a trailer disconnect.
The Army plans to field about 1, 00 systems.
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What is believed to be the largest single production contract for protective masks ever awarded in the Edgewood
Area of Aberdeen Proving Ground, MD, will re ult in a new
generation of protective masks for the .S. Army and Marine
Corps. Fielding is scheduled for June of next year.
Scott Aviation, with corporate headquarters in Lancaster,
NY was awarded a contract valued at approximately $52
million for production of 300,000 M40 and M42 protective
masks.
The contract was signed at the U.S. Army Armament, Munitions and Chemical Command Procurement Directorate at
Edgewood by A. Radford Baker, the Army's contracting officer
for the project, and by M.R. aim) Kaletta vice-president of
sales and marketing for Scott Aviation.
The M40 mask was developed for u e by the infantryman,
while the M42 mask was developed for the combat vehicle
crewman. These masks replace three different types of masks
(the M9Al, the MI7A2, and the M25Al), which bave been in
the field for about 25 years.

Career
Development .

• •

Reverse Engineering
Handbook Published
A rever e engineering handbook bas been developed by
the U.S. Army Materiel Command (AMC) as part of AMCs
ongoing effort to increase competition and reduce spare
parts costs.
Developed specifically by the Belvoir Re earch, Development and Engineering Center, the handbook prOVides guidelines and procedures for performing reverse engineering the process in which drawings and specifications are made as
a result of physically examining and measuring existing parts
to produce technical data that are no longer proprietary.
When a contractor legitimately places a proprietary stamp
on a technical data package (TOP), the government is, in
effect, forced into a position ofhaving to purchase those parts
from that contractor on a sole source basis. Reverse engineering enables the government to obtain technical data that can
be used to solicit competitive bids for those parts. Reverse
engineering thus permits the government to obtain its own
TOP.
The handbook was devised using current applicable laws
and knowledge gained under the Army's Reverse Engineering
Pilot Program and is based on experience gained by AMC
major subordinate commands and industry participants. The
handbook is intended for use by in-house government personnel, engineering service contractOrs and manufacturing
contractors engaged in reverse engineering ofArmy materiel.
It is sequentially arranged in the same order in which a
reverse engineering process would be conducted.
Copies of the publication Mil.-HDBK-1l5 (ME) "U.S. Army
Reverse Engineering Handbook (Guidelines and Procedures," are available from: Commanding Officer, U.S. aval
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Publications and Forms Center, 580 I Tabor Ave., Philadelphia,
PA 19120.
Questions regarding the handbook should be addressed to:
Commander, U.S. Army Materiel Command, ATTN: AMCPPMC, 5001 Eisenhower, Ave., Alexandria, VA 22333-0001.

Artificial Intelligence
Training Opportunities
The Army Research Office (ARO) recently announced the
FY 88 schedule for artificial intelligence (AJ) training. A
summary of the course titles, locations and dates is presented
below. [f you have any questions about the training program,
contact the ARO program manager, Dr_ C. Ronald Green, at AV
935-3331 or (919)549-0641.
FY 88 Artificial Intelligence Education Courses

Date

Location

Title

Nov. 4-6

University of Texas
Austin, TX

Natural Language
Understanding and
'franslation

University of

Multisensory
Integration

Nov. 17-19

Pennsylvania

Philadelphia, PA
Dec. 14-16

University of
Pennsylvania

Philadelphia, PA

Computer
Architectures for
Parallel Processing
in Al Applications

Jan. 4·8

University of Texas
Austin, TX

Knowledge
Acquisition and
Knowledge
Representation

Mar. 8-10

Combined Arms
Center
Fort Leavenworth,

Man-Machine
Interfaces: Graphics,
Expert Systems and
Natural Language

KS

Mar. 21·23

Army Research
Institute
Alexandria, VA

Overview of
Machine Learning

Apt: 6-8

Army Management
Engineering
Training Activity
Rock Island, IL

Introduction to
Expert Systems

May 9-13

University of
Pennsylvania
Philadelphia, PA

Data Bases and
Knowledge Bases

Jun. 6-10

University of
Pennsylvania
Philadelphia, PA

AJ Applications of
Logic Programming

Ju1. 18·22

UniverSity of Texas
Austin TX

Object Oriented
Programming in liSP

In 1984, ARO competitively selected two artifici.al intelligence centers of excellence_ Five·year contracts were
awarded for basic research by co-principal investigators, fel·
lowships and assistantships for graduate students, hardware
procurement, and training of government personnel.
These AJ centers are located at the University of Pennsylvania and the University of Texas at Austin. The centers will

provide three·day and one·week training programs during FY
88, which is the fourth year of the five·year contracts_

Army Names Top Science
and Humanities Students
The silver anniversary of the ational Junior Science and
Humanities Symposium USHS) was celebrated on May 8,
1987, at the U.S. Military Academy, West Point, NY. More than
230 students competed for top honors during the three-day
symposium. Winners of the 46 regional JSH competitions
sponsored by the U.S. Army met at West Point to compete for
a trip to the London International Youth Science Fortnight
held July 2· Aug. 5, 1987, in London, England. In addition to
student representatives from nearly every state, students
from Europe and Japan and tbeir teacher·advi ors also
attended.
The J5HS program began 29 years ago at Duke University
under the auspices of the Office ofOrdnance Research, which
is now the U.S. Army Research Office. Through continued
support from the U.S. Army, the program has continued to
grow such that nearly 8,000 students took part in this year's
competition. The program is a prime example of the Army's
long-standing interest in American youth and in fostering
continuing interest in science and humanities.
Assistant Secretary of the Army (Research, Development
and Acquisition) Dr. Jay R Sculley presented the certificates
of accomplishment to the London trip winners. This was the
fifth consecutive year in which Dc Sculley has personally
presented these awards and further encouraged these our·
standing student representatives to continue their educa·
tional pursuits in the nation's colleges and universities_
The presiding chairman of the awards banquet was Dt:
Robert E. Weigle, director, U.S. Army Research Office.
Wmners of the Armys 25thJunior Science and Humanities
Symposium were: Charles E. Dickerson, Jr., Clinton High
School, Clinton, MS; Walter S. Ripple, Brazoswood High
School, Clute, TX; Ashok B. Pillai, St. Pius X High School,
Albuquerque, NM; Max A. Pugh, Jt:, Oxon Hill High School,
Oxon Hill, MD; Tamara J. Schmitt, Laurel Concord Public
Scbool, Laurel, NE; Christine M. Stoffel, Bettendorf High
School, Bettendor( !A; and Julie C. Jangula Captain Schreve
High School, Shreveport, LA.

Conferences &
Symposia ...
Call for Papers
The Sixth Annual National Conference on Ada Technology
will be held March 14-17, 1989 in Washington, DC. The
theme of the conference is 'i\da in the Life Cycle."
Abstracts of 300·500 words in length should be submitted
by Sept. 30, 1987, to the Sixth Annual ational Conference on
Ada Technology, U_S_ Army Communications·Electronics
Command, ATTN: AMSEL·RP·LC·ASST·!A (Al Rodriguez), Fort
Monmouth, NJ 07703.
For more information, contact Al Rodriguez at
(201 )532-4725.
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