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FORWARD

This dociaent presents inforeation for the DARC(~I
Xanuf.cturlng Method. and Technology 09(r) Prograa for
Fiscal Tears 1979—1983. The projects and funding levels
for the out-years ar e for planning purpose. only and viii
chang. based on technological davelopRents and revisions
in progr.a r.quir~~snts. Since total funding for these
planned projects exceeds the projected funds for the May’s
?I(r Progria , s~~~ projects viii not be funded or aay be
slipped to later fiscal years. W~, DAICOM and its aejor
c~~~inds and centers have the authority to r.prograa funds
to projects with higher priority, thereby affording the
flexibility to acco odate new opportunities as they arise.
Users of this docuasnt are encouraged to offer suggestions___

__ for additional project. which would benefit the producUon
of £ray .atsriel.
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SUBJECT: DARCOM MMT Program Plan (CY1979)

SEE DISTRIBUTION (Appendix E to Inclosur e 1) •

1. Inclosed document describes the DARCOM Manufacturing Methods
and Technology (MMT ) Program for the period FY79— 83. This plan is
derived from data submitted by the DARCOM subordinate major commands
and centers , and was evaluated and prepared by the Manufactur ing
Technology Division of the US Army Industrial Base Engineering
Acti vity .

2. This document ‘was formerly entitled the DARCOM MMT Five ‘f ear
Plan and covered the f ive  Program Obj ective Memorandum (POM) out—
years. Analysis revealed that only a small percentage of projects
identified for the last two years of a f ive  year plan were ever
submitted for funding. This along with requests for more information
on the current MMT program resulted in the change of f iscal years
included in the plan.

3. Because of the dynamic nature of military materiel requirements
• and the constant changes in technology, the inclusion of a proj ect

in this plan is not a guarantee of funding.  However , the plan does
indicate the current technology needs and interests of the DARCOM
community .

4. Additional copies of this document may be obtained by writ ing
the Defense Documentation Center , ATTN: TSR—i , Cameron Station,
Alexandria , VA 22314.

FOR THE COMMANDER :

1 m ci DAROLD L. GRIP N
CY1979 DARCOM Chief ,

— MMT Program Plan Of f i ce  of Manufacturing Technology
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l1I TR OVUCTTOW

The lOfT Program

The Manufacturing Methods and Technology (MMI) Program serves the US
Army Materiel Development and Readiness Command (DARCOM) as a bridge
between research and development and produ’-tion. The program ’s primary
aim is to reduce the cost of weapons system acquisition by improving I —
the efficiency of manufacturing processes and by implementing new
technology. Although cost reduction is a primary concern, emphasis
is also directed towards efforts in reducing air and water pollution,
increasing safety, conserving energy, and reducing dependence on
critical materials.

The Army ’s production needs span the full range of modern technology
from the high speed production of millions of small arms rounds to the . 

-

forging of turrets for fifty—ton tanks to the production of integrated
circuits . Product testing , material handling , and computer—aided design
and manufacturing all fall within the scope of the lOfT Program.

The M?fT Program Plan

This documen t is an attempt to provide within a single source a
s~mmary of current and near—term efforts included in the DARCOM MMT
Program. Since weapons systems requirements and the technology for• these systems are constantly changing, inclusion in the Program Plan
is not a guarantee that an individual project will be funded. However,
the Plan does serve as an indicator of the areas towards which DARCOM’s
resources will be directed and the magnitude of the Army ’s commitment
to this program.

Organizatiou of the lOfT Program Plan

The Plan provides a section for each DARCOM element which has
projects in the FY79—83 period. Each section includes a si.~~ ary of
the activity, its responsibilities, and its major MMI thrust areas.
Following this su ary is a listing of each project proposed by that
activity.

Individual project information is presented by the last four digits
of the project number and includes the project title, funding, a brief
description of the problem addressed by the project and the proposed

• solution. Projects are grouped according to broad categories and
then further subdivided according to component. This arrangement

• points out major areas of emphasis and aids the identification of
possible duplication of effort.

1
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Industry Guide

An Industry Guide (Appendix A) has been included to aid in the I
use of the plan. The section will help clarify the interrelation-
ship. between the appropriations, commands, and personnel involved in
the DARCOM lOfT Program. 
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US ARM~ A1*IMLENT HAEERIEL READINESS COMMAND (ARRCOM) 1;
AND

US ARMY ARMAMENT PESF.ARCH ANI) DEVELOPMENT COMMAND (ARR.ADCOM)

ARRCOM, with headquarters at Rock Island , IL , is responsible for
integrated logistics (materiel readiness) management of nuclear and non-
nuclear weapons and munitions. This includes follow—on procurement ,
production , eng:fneering in support ~f production , industrial management ,
product assurance, material management, maintenance, value & logistics
engineering , international logistics , and transportation and traffic
management for assigned armament systems/materiel.

ARRCOM’s materiel assignments Include artillery , infantry , air
defense guns, surface vehicle and aircraft mounted weapons systems,
rocket and missile warhead sections, demolitIon munitions , offensive and
defensive chemical materiel and related training equipment, test equip-
ment , and tools. ARRCOM directs operations of four assigned arsenals,
three Government—owned , Government operated ammunition plants, twenty—
eight Government--owned , contractor—operated (GOCO) ammunition plants,
an Army ammunition activity, the DARCOM Ammunition Center , the
Central Ammunition Management Office—Pacific (CAMOPAC) , and the US Army
Technical Escort Unit. ARRCOM is the DOD 5~inb 1e Manager for Conven—
tional Ammunition . In this capacity’. it has responsibility for pro-
curement, production and wholesale management .f common—user con-
ventional ammunition for the Army , Navy , and A~r Force.

ARRADCOM is responsible for all research, development , - u d  life
cycle engineering including manufacturing methods and technology
engineering of assigned weapon systems. Its mission also includes
initial low—rate production for conventional systems and life cycle
procurement and production for nuclear munitions . ARR.ADCOM also
executes assigned missions In support of other DOD elements having
centralized management responsibility fc~r specific weapons systems
or items. In addition to large—caliber , small—caliber , mission
support and headquarters staffs at Dover, NJ , command elements ir.clude
the Chemical Systems Laboratory and the Ballistics Research Laboratory
at Aberdeen Proving Ground , MD and Benet Weapons Laboratory at Water—
vliet, NY.

Integrated into DARCOM ’s structure is the Office of the Project
• Manager for Munitions Production Base Modernization and Expansion

(PM/PBM). The PM is responsible for project management of the Munitions
Production Base Modernization and Expansion (M&E) Program. The PM
exercises centralized management authority over the planning, direction,
control and execution of the M&E Program at all US Army Ammunition
Plants and arsenals and for Government equipment located at non—Govern-
ment owned facilities included in the M&E Program. A significant amount
of interface between the PM, ARRCOM, ARRADCOM , Air Force and Navy is
necessary to assure integration of the lOfT Program into related M&E
plans.
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AM1-I1JNITIt,N PRO~~ Arl

Bridging the technology gap , particular ly i .~ t t . ~~~- aa~-as that have
no civilian counterpart , is a challenging task t~~~-~~ the Ammunition MMT
Program. Practically all current operations L v ~ 1”c a gt-cat many hand
operations, and methods must be found to o f ti c i t - u t l y uk-&- l. ~nIze thosc.
Batch processes must be converted to continuous processes In order to
take advantage of new materials handling techniques ~ind to improve the
safety of operations.

In many respects , the Ammunition program pL~~-~~ ts unique problems L.
which require innovative solutions . For exampic , materIal handling ,
process tools and inspection systems must be computerized to achieve tlic
desired operating economics and to decrease ~~~ i i~~- i ’ t . d Irt -ct labor;
however, the new systems must also be capable of .~~onomic layaway for
periods of ten years or more, a situation that i~. rare in private
industry. Computer manufacturers make provisb tis for a few months of
layaway but not several years. This is the type of hituation which the
Ammunition INT program must address.

While the search for technology to modernizc and expand facilities is
worldwide, American industry is relied on to mauut~~ ture and operate
these facilities; therefore, design is based on -~ isting American
know—how. Manufacturing technology is the foundat ion of the modern
ammunition production facility, whether the technology Is purchased f~~o,u
industry or developed through Defense supported projects.

The primary objective of the munitions manut :ac Luring technology
program is to improve existing manufacturing proccsses, techniques and L
equipment. The second objective is to bridge t h e ~~p between develop— ri
ment and full—scale production. The third object Iv~ is to solve H
technological problems identified in the program. Specific functional
areas of the munitions program are discussed in 1h1 following sect ions.

The Manufacturing Methods and Technology ef tort in the Load, Assemble
and Pack area is guided by four major program goals ; Improved economy of
operation, improved safety conditions for operating personnel , establ ish—
meat of a rapid response production capability , and improvements in the
quality of the end product produced . All of these ~o.,1s must be accom-
plished within the standards and criteria estahli~ 1 ’ d for pollution
abatement and energy conservation.

Recent changes in policy and guidance have it ~j i hcd P~ ocess Technol-
ogy Projects to be cost effective within the framework and economics
dictated by the Five Year Defense Plan (FYDP). T h i s  presents a unique
fiscal management challenge in the design and fabrication of equipment
and systems required for the loading and assembly of components and end

15
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items. The challenge is being met by developing systems with the
flexibility to produco many items, establishing an optimum balance
between system simplicity and process operational requirements, and
providing equipment designs capable of high efficiency operation to
achieve cost effective system operations .

Due to the inherently hazardous nature of munitions production , an
extensive program has been undertaken to upgrade the safety of explosive
preparation equipment , loading equipment , and assembly systems. The MMT
program relating to the upgrading of the operational safety of loading
lines is a continuation of current efforts . This program will define
and investigate specific operational safety hazards, and will develop
equipment and systems to reduce operator exposures and risk.

Current planning requires that in the event of mobilization, pro—
duction facilities be activated within a three month time frame and
reach maximum production in four months . This objective requires that
equipment design, layaway techniques , and control technology be oriented
to achieve the desired quick reaction capability .

Through advances achieved in automated inspection techniques,
automated loading systems, and automated assembly aystems, the unifor—

t mity and quality of the end product produced has been improved. The
munitions MMT program includes several projects oriented towards jut— f
proving quality control and test technology and others for the develop—
ment of explosive loading and assembly techniques and equipment.

The Metal Parts MMT Program has as its major thrust investigations
into optimum manufacturing processes for SAWS (Squad Automatic Weapon
System), RAAM, GEMSS and GATOR, the 120mm Tank, and VIPER . Improvements
of existing processes involves such investigations as link manufacturing
for small caliber ammo, machining brass cartridge cases, 7.62mm bullet
manufacturing by roll forming, and presses for mortar ammunition pro-
duction. Projects are also included for improving maintainability and
readiness posture through computer integrated manufacturing , computer—
aided modeling of forming operations, and storage techniques for pro-
duction machinery . Enhancing reliability and quality control efforts
include analysis for predicting tool failure, improving projectile
surface quality, and processing hi—frag steel .

Primary program emphasis in energetic materials is being placed
on development of manufacturing technology for new munition items
including: 120mm (XM- l tank munition); binary round (8” , 155mm and
Navy Weteye); alternate 1CM explosive fills; LOVA propellants;
plastic bonded explosives; and insensitive high explosives and pro—
pellants. Recent enactment of the Clean Air Act Amendment and Toxic
Substances Control Act has resulted in the requirement for continuous lOfT
e f fo r t  to meet mandatory compliance dates. Conservation of production

16
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b~tsc ul [lii. f t ’5 . O k i O F~~~) *od t u j ~~t-~; , as well  as iden t i f i ca t ion  and
utilization of alternate energy sources are broad areas of major concern.The development and desi gn of safe , co st—ef fe c t ive production processesare major goals of the munitions MMT program. Weak points in overall
base readiness capability and maintainability will be determined andupgraded where feasible, in the suppor t ive  technology areas , the 4primary thrust areas continue to be p o l l u t i o n  abatement engineering ,ener~,y technology developmen t and explosives and occupationed safety .
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WEAPONS PROGRAN

The US Army Armament Materiel Readiness Command (ARRC OM) , head—
quartered at Rock Island , IL , has responsibilIt-y for MMT projects
on weapons in full scale production. ARRADCOM is responsible for
NMT projects for weapons in development or initial production. Pro—
ject s for large caliber weapons (larger than 60mm) are performed
through Watervilet Arsenal (WVT) and those for small caliber weapons
(less than 40mm) through Rock Island Arsenal (RIA) . The main emphasis
of the weapons MHT program is the modernization and upgrading of
operations through the REARN program . The purpose is to reduce costs
and improve product quality by taking advantage of the advances in
metalworking technology. 5-

S Many of the projects planned for FY79—83 at Watervliet Arsenal are
rela ted, in whole or in part, to the handling and fixturing of cannon
tubes and their components. Since most items produced at Watervliet are

; complex and/or require close tolerances, the setup and movement time are
Important cost drivers. While it is not economically or practically
feasible to develop an integrated material handling system for the
Arsenal, extensive savings can be realized through improvement of
present methods. Projects (8104 and 8240) to upgrade procedures and
equipment for the manufacture of breech rings and blocks are prime
examples of this attempt.

Another major cost driver at WVT is the machining of items to final
shape. Since the alloys used in weapons are expensive and difficult to 4

work 1 producing components close to final shape will reduce the cost and
time required for finishing. Methods being explored include hot iso—
static pressing (RIP) (7926), powder metallurgy (PM) (8102), squeeze
casting (8116) and hydrostatic extrusion (7162). Projects are also
proposed to improve the metal removal process. High speed metal removal
is addressed in three projects (8024, 8103, and 8106), and three pro—
jects are included to perform multiple operations at one time (8105 ,
7925 , and 8342). Some of the other areas in the Watervliet submission
include group technology (7724), computer—aided manufacturing (8l18~ and
7928), and finding substitutes for critical materials (7920).

Cost reductions and productivity increases in manufacturing continue
to be the prime objectives of Miff at Rock Island Arsenal. Because RIA
is a job—shop organization, administration and planning overhead is a
significant cost driver. By developing an integrated computer—aided
manufacturing/management information system the Arsenal will be able to
efficiently control all operations from receipt of an order to delivery
of the product. Some of the management areas addressed include pro—
duction scheduling (8131) , process modeling (8130) , group technology
(7949) , collection of shop floor data (8034), performance measurement
(8132) and a computer—aided work measurement system (8226). Cost
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benefits are also expected from improved material handling and in—
process control projects which are tied into the overall. CAN/MIS &~f fort
at RIA. Efforts in this area include robot loading of machines (8217),
automated process control (7707) and adaptive control of NC machines
(8204)

Since RIA ’s task is primarily metalworking, there are several
projects included in this area. While all efforts will in themselves
reduce costs, coupling with the Arsenal’s overall CAM/MIS will further
increase the benefits. Some of the areas covered include casting (8231
and 7605), forging (761.5), welding (8304), cutting fluids (7948 and
8124), coatings (8134), high—speed abrasive machining (8206), and
electro—chemical grinding (8225)~

The minimization of energy consumption and pollution during manu-
facturing is a national priority and an important part of RIA ’s MMT
submission. Areas beiug studied include heat recovery (7945), non—
polluting manufacturing processes (8017), recovery of plating effulents
(8229) , and improvement of air and water quality (8126 , 8217 , and 8230).
As anti—pollution requirements become more stringent , it i~ necessary
for manufacturers to improve their environmental posture while main— 

. 

-

tam ing a competitive position or face close down by economic or legal
factors. Rock Island Arsenal’s MHT submission will correct present
environmental difficulties and help prevent future ones so that the
Arsenal ’s vital defense role will not be jeopardized .

Improved metalworking methods and increased use of computer-aided
manufacturing are major production trends and the results of the pro—
jects in this submission are expected to hold significant interest for
other producers, both Government and non—government . These projects
will also be of importance In the modernization and upgrading of the
facilities of weapons contractors, many of which are seriously outdated .
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Us ARMY AVIATION RESEARCH AND DEVELOPMENT COMMAND

(AVRADCOM)

The US Army Aviation Research and Development Command (AVRADCOM) ,
with headquarters at St. Louis, MO, is res~onsib1e for Army aviationresearch, development, product improvement, acquisition for assigned
materiel and research projects, initial procurement, and production. S

The Command directs the Research and Technology Laboratories with
headquarters at NASA — Ames Research Center, Moffett Field, CA; US
Army Avionics Agency and Laboratory, Fort Moninouth, NJ; US Army Bell
Plant Activity, Fort Worth, TX; US Army Hughes Plant Activity , Culver
city, CA; and three project managers: Aircraft Survivability Equipment,
CH—47 Modernization Program, and Navigation/Control Systems. PM Advanced
Attack Helicopter (AM) and PM Blackhawk are collocated with AVRADCOM,
but are under the direct control of HQ, DARCOM.

In November 1977 , AVRADCOM sponsored the first Army Aviation Manu—
facturing Technology Conference in Palo Alto, CA. The objective of this
meeting was to develop a five year plan for the aviation MMT program by
identifying major cost drivers and problem areas, and by obtaining and —~ -

ranking proposed solutions. The results of the conference are the basis
for long term aviation MMT planning, and are reflected in this submission.

The most important criteria of aircraft material are strength and
low weight. A large part of the aviation MMT program is the attempt to I -

replace metals with materials having better strength to weight ratios.
Composite materials suitable for aviation have been developed and are
being used. Composites are pound for pound less expensive than metals
traditionally used in aircraf t, are stronger, and do not need the
extensive and expensive machining that i~etals do. However, techniques

S for the production and application of composites need further develop—
ment to reach optimum efficiency and savings.

The accelerating adoption of composite materials in Army aircraft is
reflected in the increase in funding given to composite related manu—
fac turing technology projects through FY81 (FY79 44% , 80 = 69%, and 81
a 54%)• In FY82 and 83 the percentage of funding is planned to be 33
and 37%, respectively; however, this level is anticipated to increase
as current work in MT and in R&D leading toward an all—composite heli—
copter fuselage nears completion. In addition, raw material cost8 are
expected to decrease with the increased use of composites in DOD and
Industry. Also, as confidence Increases in composites, current reser—
vations held by designers (especially quality control segments) will be
removed, and composites will be incorporated in the earliest stages of
weapon development with consequent increases in necessary MMT work.
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The disp r opo r t t hn a tt.~ incr~-a~ie in funding  for  &-oinposites work in
FY 79— 8 1 i~ p r i m a r i ly  for  the  & -~~tabl1sbment of m a n u f a c t u r i n g  pr o&- t -s~;t -s  t . s

support compositt main and tail rotors and the tail boom 1s r tht YA U-t-4
Advanced Attack Helicopter (AM-I). The rotor projects build up~

5n pv~~- v - o u ~~

Government and ~ndust rv  R&D and Mi ’ work . Iii the case of tht’ ma~~’ -

blade , costs will be reduc~ d by incorporation of unique tt~chn iq1u- ~~~~~
reduce curt.i cycles and hartdling. Tht~ tail lo tor program w ill e~ tab1 i~~F
for the first time a manufacturing proct-ss that ‘an he autoi&~ti~d with
consequent cost savings. The tail boom projt~ct will resolve s~ veral
manufacturing problems and will make composite tail booms economically

— feasible with significant ~.sL -ight savings .

Compos ite projec ts are planned for vir tually t’vs ry  par t  of t t i c
helicop ter except the avionics area ; however , an avionics projt~ct is S

planned for the remote piloted vehicle (RPV). Several. projects .ir’
planned in the airframe area. One will establish manufacturing methods
for ths~ fir st applicat ion of composites to a main fuselage prima

ry
s t r u c t u re ( the  rcar fu sciage of th ’.- Blackliawk ) . F i v t ’ p ro j ec t s  a r t -
planned in the rotor area . The principle projects art- those for th5’
AMI, but a project is also planned for establishing a p roduction uk-thod

5
- for the blades of the RPV. In the drive area , three projects are

planned. One will iTocus on the drive shaft and another will result in
methods f o r  m a n u f a c t u r i n g  a gearbox hous ing .  In th e  cngin *- area , a
project is included for methods to fabricate the particle accelerator.
The decrease in weight of this component will improve engine performance
and provide cascading beneficial ~ffects fri the hearing and lubrication
areas.

I
Several projects will attack technical problem areas that aff~’ct ~ll

composite manufacturing. These pr.’jects address automation i’f cutting
and layup operations , machining, fastening, tt~cIrnolog\- transf~-r , and new
materidis. The development of automation techniques will be pursuod in
cooperation with the Air Fcsrce, the lead service in t h i s  ~srea .

The most signit icant projec t areas in terms of advancing composites
manufacturing and usage is In the development of quality contro l t t -c~~---
niques. Thr~-e p rojects are planned in this area; th~~- will address
materials characterization , in—process contro ls, and non—des tructive
evaluation. These projL~cts will ensure optimum processing and niatcrial
performanc e, and increast~ confidcnct- in compositt’s.

There are many areas in a i r c ra f t  in which me ta ls  can not 1~e r ’placcd
and projects  are included in t h i s  submls~ ion to improve t~r~ d t I 5 t i ~ n of
thcse items . Since many aircraft metals used in thc pr~’5j’tI1sion svste~m
are toug h and uxpen s ive , mach in ing  a casting to final sha i’~’ i~-~ d iffi& ul t
and produces costl y scrap . Improving powder metal tcclmno1o~~ w i l l  give
castings much c loser  to f i n a l  shape , g r e a t ly  r e d u c i n g  the  t m e  and
e f f o rt to produce the  t ina l p roduc t .  Severa l  pr c sj ec t s  ar e  inc lu d ~’d to
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implement recent advances in gear manufacturing and should provide an
improved item at a lover cost. Projects are alco planned to find ways

i- of repairing rather than scrapping complex items which are damaged in
- 

the mant-~facturing process. Ar effort is planned to replace metal
~ turbine blades with ceramic ones. This will provide better operating

characteristics at lower cost.

The overall emphasis of the Army’s aviation MMT program is to
S perfect technologies which have a good probability of implementation and

high potential benefits. For the most part, efforts are directed
towards projects which offer both cost reductions and product Improve—
ments. The results of these projects will be made available to other
Government agencies and to Industry .
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US ARMY COMMUNICATI ONS RESEARCH AND DEVELOPMENT COMMAND

(CORADCOM)

The US Army Communications Research and Development Command (CORADCOM) ,
headquartered at Ft. Monmouth, NJ , is responsible for research , develop-
ment, first production, and initial fielding of communications, tactical
da ta, and command and control systems for the Army . CORADCOM consists
of laboratory and technical support segments and Project Managers of
Multi—Service Communications System (MSCS), Army Tactical Communications
System (ATACS) , and project managed elements of Army Tactical Data
Systems (ARTADS), i.e., Tactical Fire Control System (TACFIRE), Missile

• Minder (AN/TSQ—37), Tactical Operations System (TOS), and Position
Location Reporting System (PLRS).

• CORADCOM’s planned projects cover a variety of electronics problems
with special emphasis being placed on computer applications and circuit
technology. Project 3036 supports efficient manufacturf~&g of custom
components for use in future tactical radios. Project 3024 will es-
tablish the technology to produce compact solid state circuit devices
and retrofit adaptors.

Video disc information storage is a possible technology for an
electronic system for the dissemination of training, technical, and
doctrinal data. Project 3042 will investigate methods to reduce the
cost of mastering and duplicating the discs.

Projects 3047 and 3048 will supply the necessary manufacturing
technology for the precision crystals and temperature compensated
oscillators needed to meet the frequency stability requirements of
future Army tactical radios.

Emphasis continues to be placed on the use of computers in the
collection, analysis and utiliiation of production related information.
Project 3005 will evaluate the capability of existing software systems
to produce NC tapes and pa it geometries using past MMT studies as
background. Project 3004 will implement a computer based system for
evaluation of the production costs and processes associated with the
electrical and electronic assembly of communications equipment.

Program funding in FY83 through FY85 largely anticipates micro-
electronics as the driving force in componentry and built—in test
capability for cotmnand , control, and communications systems. The
accelerating pace of this order of technology permits only broad—brush
description of probable needs. Computer—dominated methodologies are
inherent in such areas as design, manufac tur e, and manufacturing docu-
mentation for communications systems and are expected to be of partic—
ular worth for the short lead time, relatively low volume production
anticipated for future equipment and systems.
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I

t ’S ARMY ELECTRONICS RESEARCH AND DEVELOPMENT COMMAND

(ERADCOM)

ERADCOM is the Army ’s focal point for electronics research , devel-
opment and acquisition (RI)A) activitios , and maintains programs in such
areas ..is e lectronics  signal intelligence , electronic warfare , atmo —
sphex ic sciences , target acquisition and combat surveillance , electronic
fuzing , radars , sensors, night vision , radar frequency and optical
devices 1 nuclear weapons effects , instrumentation and simulation , and
fluidics.

There are seven laboratories integrated into ERADCOM ’s structure1
These laboratories are produc t oriented and as ~i result can identify
major  problem areas where applied MMT e f f o r t s  can realize important
benet its. Althoug h ERADCOM and its laboratories identify and manage
projects , the bulk of the actual work i~ contracttd out to non—Govern—
ment organizations .

A major area of i n t e res t  is develop ing legible tactical displays
which are suitable for  mi l i t a ry  use . Because of operational limitations
in legibility, power requirements , md wei ght  and poor RAM (reliability ,
availability and maintainabilitv~ characteri stics conventional disp lays

~re unacceptable. New technologies , such as flat panel disp lays and
ruggedization tcehniques , which can satisfy thes~’ requirements are now
in development hut need improved manufacturing methods for effective
production .

i ’~proving sighting capabilities is .m area of prime concern to all
• the services. Several projects for si gnificant improvements in pro—

duction techniques for image intensifi~ rs for night vision aids are
in-luded in ERADCOM ’e submission. The developmen t of millimeter wave

~nd infrared laser systens for all—weather and smoke fighting is being
• pursued . This  will require the development of new control systems

and subsystems. New or improved techniques will be needed to insure the
necessary quality and quantity of systems . Projects are also included
dealing with thermal elec tro—optical systems . These systems include the

• present generation Common Modules and future second generation systems
such as the ATAC and MISTAF FLIRS (Foi~ ard Looking Infrared Systems) and
the Thermal Weapon Sight (TWS).

Emphasis is also being placed in high energy pulser systems for use
in future defense systems. Pulsers using state—of—the—art components
are excessively large, costly , and are not usable for mobile field
applications. Results of research and development promise an order of
magnitude decrease in size which would allow product ion of mobile uni ts .
Since applications of this system are exclusively military , MM’I’ funding
is necessary to establish economical production .
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Us AE.MY MATER 1~ALS AND MECRANICS RESEARCH CENT ER

(AMMRC)

The Arm y Materials and Mechanics Research Center (A)~ RC) Is des—
ignated the DARCOM Lead Laboratory for Materials Testing Technology . In
this role, .U4MRC is responsible for management and direction of the
DA~COM materials testing technology activities and formulation of the
Materials Testing Technology (NTT) Program. This program formulation is
accomplished by id.�nttfying and defining materials testing problem areas
in response to system requirements of the DARCOM R&D and Readiness
Coimnands and Project  Managers utilizing materials testing technology.
The Lead Laboratory mission also encompasses the advising and assisting
of the maj or subordinate coasnands and Project Managers in the utiliz—
ation of Materials Testing Technology In order to assure a smooth
transition from the developmental to the production phases of the life - 5

cycle. Concurrent with the above responsibilities is the furnishing of
technical assistance in the application of methods and techniques in
solving material problems in connection with procured items.

The NTT Program has shown a steady growth over the last several
years, from 2.5 million dollar~. in FY73 to 4.5 million dollars in FY78.
This growth has been large~v due to the increased participation in the
Program by DARCOM Project Managers, as well as increased attention to
the Program by DARCOM Quality Assurance managers. The most recent
planning for the MTT Program illustrated a leveling off of the Program
at 4.5 million dollars. This, however , does not Indicate the tremendous
pressure on the Program to cxpand , as shown by the Project Managers’
input , and the increasing necessity of restricting the dollar level of
funded subtasks. Mother increasing trend within the MNT Program has
also been the directing of more and more testing related projects to
the MTT Program. Specific areas of effort are as follows:

a. Automated Testing

One of the prima ry needs in NDT and in inspection in general Is to
remove the decision—making from the inspector where possible. In FY79
and beyond efforts will be intensively directed toward providing engi--
macring prototype systems utilizIng automated decision—making. These
include automated radiographic and ultrasonic techniques, optical/laser
techniques, and computerized chemical analysis. The ultimate goal in
all automated testing systems is the essential feedback to the total
system for automated process control.

b. Predictive Failure

The need for diagnostic measurement techniques for anticipation of
catastrophic failure and for the measurement of remaining life, both in
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operating equipment and in units being overhauled and rebuilt , presentsa tremendous opportunity for cost savings and reliability improvement.A principal thrust has come from the loss of single engine aircraft dueto malfunction . In essence, the field of diagnostics and in—situmeasurements adjunct ~o non—destructive testing represents the realtime use of NDT techn iques wi th analysis and decision elements built in.
c. Materials

As the newer materials are utilized in major weapon systems , it isimperative that new and/or improved inspection techniques be availableto measure characteristics or parameters to assure adequate andrejiabi.. performance. Of particular interest in the next five years arecomposites, elastomere, plastics, and ceramics , with continuing interestin me tals and energetics (explosives , pyrotechnics, and propellant s) .
d. Techniques

Specif ically covered in the objectives of the MTT Program is theinvestigation of specific physical principles which can potentiallyoffer significant improvement in sensitivity, cost, portability, or 9speed , and combinations of these. The development and application oftechniques , such as ul trason ics, infrared , holography , spectroscopy ,chromatography, etc., can significantly improve DARCOM materiel andoffer substanti&j improvement in process control.
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Us ARMY MOBILiTY EQUIPMENT RESEARCH AND DEVELOPMENT COMMAND

(ME RADCOM)

MERADCOM, located ot Fort Belvoir, VA , conducts a widely diversified
program to improve the Army ’s combat readiness in four major areas :
barrier and counterbarrier systems ; countersurveillance systems;
energy and environmental systems ; and supply distribut ion and con—
struction equipment systems.

Procurements for items under MFRADCOM’s cognizance are placed with
the private eector , and much of MERADCOM ’s MMT effort is accomplished by
the private sector.

To address the problem of increased system acquisition costs,
ME RADCOM has identified major problem areas where improved manufacturing
technology is needed. Major problem areas confronting MERADCOM include :

a. Obtaining Fuel Stacks that Exhibit Required Performance and
Life with ~1inimum Manufacturing and Noble Metal Catalyst Cost. Manu—
facturing methods and technology have been developed for producing fuel
cells up to 0.4 ft2 In area with catalyst loadings of nominally two

-y grams per square foot of electrode area. Extending this technology to
larger area fuel cells (1 ft2 or more) and incorporating KociteR

catalyst technology is viewed as an important step towards satisfyin~
the Army requirements for Tactical Utility Power Plants. The Kocite~
catalyst is a recent development funded by MERADCOM and the US Depart—
inent of Energy. KociteR has the potential for reducing noble metal
cataly8t loadings by 85 percent. The primary solution of the problem
lies in development efficient manufacturing methods and technology for
all fuel cell components that will enable large area cell stacks to be
built at a lower cost per KW. A major thrust of this Command is to
obtain high quality fuel coil stacks at a reasonable price. Projects
attacking this area are 3716, 3733 and 3764.

b. Limitations of High Temperature Super Alloy Components of Gas
Turbine Engines. A limiting factor in the life and performance of gas
turbines is the ability of the components to withstand the abrasive and
corrosive environment at peak operating temperatures. Super alloy
metals utilizing strategic materials are limited to 1750°F operating
temperature and are subject to catastrophic failure when subjected to
high dust concentrations or corrosive atmosphere such as salt. Thermal
efficiency can be improved by increasing peak cycle temperature cur—
rently limited by maximum operating temperature of materials of the
burner, turbine inlet nozzle, and turbine wheel. The most critical
component for damage due to wear and corrosion is the turbine nozzle.
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Materials are needed which have increased operating temperature limits
and improved resistance to corrosion and abrasive wear at a reasonable
cost. Projects addressing this problem area are 3717 and 3719.

C. Military Quality Power Conditioners. The development of light—
weight, military quality power conditioners is, to a large extent,
dependent upon the availability of reliable, lightweight, compact
electronic components. The power stages of these power conditioners
employ an important class of these components — power semiconducting
devices. Currently available versions of these power semiconducting
devices in the required ratings often are too heavy and bulky to be
conveniently used in the power stages of military power conditioners
under development. Also, in some instances, reliability of currently
available devices is not adequate for military power conditioners.
Recognizing the limitations of today ’s power semiconducting devices,
MERADCOM has been developing reliable, lightweight, compact power
semiconducting devices 5 Projects attacking this area are 3710, 3772
and 3789.

d. Providing Military Bridges at Moderate Cost, Which Have High
Mobility~ and High Emplacement Speeds While Retainin~g the Ability to
Withstand the Abusive Treatment Inherent in the Battlefield Environment.
High strength, low density composite materials In both organic and/or
metallic matrix appear to offer great promise for solutions to this
problem. Increased production of high strength fiber materials has —
reduced materials cost. Techniques for the fabrication and installation
of these materials into usable bridge components is the area in which
large cost reductions are possible. The reduction of presently used
labor intensive methods, through the application of automated processes,
will reduce component costs. Initial design in these materials offer
improved performance due to the flexibility possible in material con—
figuration. Projects directed at this problem area are 3746, 3747
and 3786.

MERADCOM’s efforts over the next five years could result in new
technology that will impact the private sector. Successful completion
of project 3605 will bring down the price of transcalent tran—
sistors. By lowering the cost of these devices, potential users in both
the military and private sector will be able to discover the advantages

;- 
of transcalent devices for a variety of applicat4ons.

Hydrocarbon fuel cell electric power plants are beginning to pene—
trate the civilian sector under the sponsorship of the Department of

— Energy. These power plants utilize fuel conditioners based upon the
technology developed by the petrochemical industry . Planned efforts
under project 3764 will establ ish more economical fuel cond itioning
designs using the latest ceramic, heat pipe, and catalyst technologies.
The resultant conditioner subsystem, which will be cheaper to produce ,
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smaller in size, and have a longer life , will probably be adopted and : -

utilized by the civilian energy market.

Fuel cell technology in other areas have potential for utilization
- 

by private industry. Indications are that methanol is one of the
leading alternate f uel contenders, and that fuel cell utilization of

: methanol is one of the more efficient ways to use this fuel. Since it
is apparent that fuel cells are beginning to penetrate the civilian
electric power market, it is likely that Army methanol fuel conditioner
design resulting from this study will be utilized by the civilian

- sector. -~~
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Us ARMY MISSILE COMMAND

~ 

(MICOM)

~ 
The US Army Missile Coninand was recently formed from the resources

~ 
of the US Army Missile Research and Development Coimnand (MIRADCOM ) and

- the US Army Missile Materiel Readiness Command (MIRCOM). It is located
at Redstone Arsenal, AL, and is responsible for research development and
acquisition of missile systems for the Army. Facilities include flight

I test ranges, laboratories, and a simulation center.

~ 
Major systems managed by special project offices include STINGER

~ 
(Shoulder—Fired Air Defense Guided Missile), US ROLAND (All—Weather Air

~ 
Defence Missile System), GSRS (General Support Rocket System), Viper

~ 
(Short—Range Anti—Tank Weapon), HELLFIRE (Helicopter—Carried Air—to—

~ Ground Missile), PERSHING (400—Mile—Range Air—to—Ground Missile) and the
~ 

2.75 Inch Air—to—Ground Rocket. MICOM is also the Army ’s center for

~ 
laser research and manages efforts to apply lasers in missile guidance

~ 
and as weapons.

The major thrusts in MICOM’s MMT program is in guidance systems. A
large amount of this effort is planned for work on gyros, printed
circuits, and seekers. Improvements in the gyro can be made by ad—
dressing proposals in new machining methods and assembly techniques.
Efforts in the electronics area include projects on plated—through
holes, thin foils, wave soldering, and cleanliness criteria. The seeker
area includes work on infrared optics, rad io frequency , and laser optics.
Other work planned on guidance systems include projects for windows and
radomes, optics, and hybrid circuits.

Another major thrust area Is missile structures, which includes
projects for airframes using metal, plastic , or composites. Efforts for
composite airframes will address filament winding, inner shell forming
and missile substructures. New joining, machining, and forming tech—
nologies will be investigated and applied .

Proposals in the area of test equipment include work on electrical ,
x—ray , neutron and hydraulic equipment. Calibration efforts include
inf rared testing of PC boards , di gital fault isolation, and automatic
circuit tuning.
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Us ARMY NATICK RESEARCH AND DEVELOPMENT COMMAND

S (NARADCOM )

NARADCOM, located in Natick, MA, is responsible for research and
development in the areas of air drop equipment (platforms , parachutes,

S and packa ging), organizational equipment, refrigeration equipment, non—
powered heaters, DOD tactical shelters, individual field sanitation
equipment, biological materials (germicides and insecticides), tents,

— clothing and personnel equipment, DOD food and food service equipment,
r containers and packaging (excluding l’fHE containers), physical security

(safes and padlocks),  materials (textiles, rubber , leather, plastic ,
paper, and chemicals),  fields support equipment (printing, composing, S.

and duplicating), hand tools, office equipment and supplies and fur—
nishings, appliances, and cleaning equipment.

A major problem confronting NARADCOM is economically providing , -,

S adequate clothing and equipment to the field soldier. The projects
submitted by NARADCOM address this area, and can have a direct impact on

-
S the private sector.
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Us ARMY TANK—AUTOMOTIVE RESEARCH AND DEVELOPMENT COMMAND

(TARADcOM)

TARADCOM, with headquarters in Warren, MI , has the mission of
developing, acquiring , and fielding tracked and wheeled military combat ,
tactical, and general purpose vehicles. The mission is worldwide in
scope and includes among its customers all of the US military services,
and friendly foreign nations. The production base for mission items is
made up of both private and government—owned contractor—operated facil—
ities. !*IT efforts are accomplished partially in—house and partially

S out—of—house. The TARADCOM MMT program is separated into five cate—
gories: armor, general, propulsion, track and suspension and vehicle
body. 

S.

The main requirements placed on TARADCOM today in the field of armor
are to increase the ballistic tolerance of conventional armor while
reducing its overall weight, and develop new lightweight armor for the
high speed , high survivability vehicles which are currently being
evaluated in field tests. To meet these requirements, the Command is
emphasizing Electro—Slag Remelt (ESR) steel armor, combination type
armor and the application of spall surpressive armor to the interior

S 
walls of combat vehicles to reduce the overall ballistic threat.
TARADCOM is also developing high strength armors by mechanical treat—
ments, emphasizing the latest methods to fabricate heavy aluminum plate

S and adapting the latest R&D in metallic and non—metallic armor to both
tracked and non—tracked vehicles to increase material properties while
decreasing Overall material and construction costs. TARADCOM is also

S seeking more cost effective and higher quality armor by establishing ~ -improved procedures for casting alloy and armor steels treated with
rare earths and other compounds or additives.

Tc pursue these new armor developments, it will be necessary to have S

commercially available joining processes so that these new armors can be
used cost effectively in production. To meet this requirement, TARADCOM S

S has establish several MMT projects. Areas covered include joining ESR
steel armor, welding complex alloys and shapes by laser , identifying
electron beam welding applications, and optimizing welding procedures ,
and ultrasonic inspection of welds.

Other areas of interest in armor are fabrication techniques for
expendable plastic decoy tanks, production procedures for the appli—
cation of color—changing coatings, materials and coatings to reduce the
efficiency of tracking devices, and the use of CAN in hull fabrication.

In general support of comba t and tactical vehicles , TAR-ADCOM is
actively pursuing manufacturing technology in various areas. Projects

185 
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are included for non—corrosive materials, chemical joining techniques, 
5

-

use of advanced microprocessors and multiplexing, high speed machining,and flexible machining pilot lines for batch production. Several pro— 
S.jects are also proposed for the CAM area ; these include a new machineryand equipment data base, computer simulation of production, applicationof adaptive control. technology to vehicle components, and extension ofCAD/CAM principles to spare parts manufacture.

The major requirements for propulsion and track are to developproduction techniques to manufacture propulsion and drive systems forthe XMl, XM2 , XM3 and future tracked and non—tracked combat and tacticalvehicles. For management visibility , this category has been dividedinto engine, transmission, ~nd track and suspension areas. As with theother categor ies, fabrication and joining are of major concern . TARADCOMis actively pursuing production development of advanced casting tech—niques for integrally cast compressors, automated assembly line welding 
‘techniques, compliant joints to join metals and non—metals , and auto— 1
•mated laser machining of complex machine alloys. Life cycle costs forvarious tactical and combat vehicles can be significantly increased byeliminating premature failure or reduced service life of components dueto corrosion and deterioration of material during the normal life cycle.To support this area, TARADcOM is endeavoring to bring on line ceramic -~~reinforced . ~ 

- S

The track and suspension category is cons tantly caugh t in the 5technical dilema of producing more advanced systems to meet the everincreasing demands of higher performance in more adverse terrainswhile maintaining the overall reliability and maintainability of the SSystem at or near current system costs. To achieve these objectives,
S 

the track area, as with the other categories, has been sub—dividedinto major thrust areas for better visibility and management control.These areas are general , rubber pads, shoes, track sprocke ts, wedgesand suspension components. In these areas the general thrusts havebeen to introduce production techniques for metal matrix composites,non—metallic matrix composites, advanced rubber compounds, newrubberization systems, advance elastomeric compounds, lightweightcastings, hard surface coatings and powder metallurgy.
In body/frame, the main thrusts are the con servation of fuel andmaterial. To meet these requirements the objective is to reduce theoverall weight of tne vehicle, to increase Its payload , and lower thelife cycle cost of the systems by reducing the corrosion and degrada~jo~of the materials of construction. ifere the main areas of concern arecoatings , lightweight/compogi~~ structures , miscellaneous componen ts,structural members, suspension systems , and seats and fuel tanks. Withinthese areas , work will be accomplished in elastic reservoir mold ing ofreinforced trailer module bodies to reduce weight and costs, rapid

i_ 
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during automotive painta, new fungicida]. paints acceptable to the FDA,
S automated and computer controlled processes for joining metals with

adhesives, plastic cab tops, maintenance free batteries with high

impact resistance and non—corrosive, lightweight non—structural tactical

5 vehicle components.

The results of these MMT projects are not limited to the DOD. The

general results of these projects Bhould have beneficial impact on the

overall civilian sector since they encounter similar problems. Any
project to increase joining rates, automate a process, reduce scrap,

increase life, reduce wear or corrosion, reduce weight or increase

performance will benefit the coninercial sector since it will reduce

S 
initial acquisition costs or reduces life cycle costs. Thus, while
TARADCOM’s program is generally directed toward generic tank-automotive

problems, there will be a significant technical spin—off to the corn—
mercial sector. -

S

S.
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I
US ARMY TEST AND EVALUATION COMMAND

(TECOM)

TECOM, with headquarters at Aberdeen Proving Ground, MD, is the
primary developmental testing agency for the US Army. TECOM plans,
conducts, and repor ts on development tests performed during the lif e
cycle of Army materiel , and evaluates foreign materiel for possible US
acquisition. Additional testing is performed as a service to the
commodity commands upon their request. The testing organization con-
sists of the aircraft development test activity, three environmental
testing activities, five proving grounds (one of which serves as the
third testing activity), and a national missile range. Facilities are
located in the continental United States, the Panama Canal Zone and
Alaska. 

-•

Individual investigations into production test procedures and
evaluation techniques are accomplished through TECOM’s ~~~ program. In
view of TECOM’s mission and the intended results of the M?fl’ effor ts (to
improve test procedures), the majority of the work is accomplished in—
house.

TECOM’s MMY effor ts are grouped under three general headings:
documentation, resource conservation, and imp rovement of test capa—
bility. Individual efforts are funded from these “parent programs”.
Current fund ing constrains TECOM to an annual program that supports 01
approximately one—half of their planned efforts.
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1NVUS~TRY GUIDE

~~~~~ 
section of the ftve Tear Plan was ~&ded to .~plain 

the M~Y

~~~~~~~~~~~ 
CIC1S for the )O~ Progta* The ob~eCtt~~ 

of the *~I Provtm

is to develop nev asnuf a uriul methods and ,~ocesses that wi t]. r ducS

the cost of produCinE weapon 5yste~~~ 
The program is 

aade up of over

300 pro3ect5 alI%lItU&1l1 that concentrate 
on j ~~ rovi~~~ 

and lot d.vel0P~~~

f5 urifl$ *ethOd~ • ~~~~~~~~~~~ 
~~~ proce~~~~

The scope of the )Ocr Program covets ~]3 three of the ,.ilit*~Y

selViCS$1 Within the Army, the Office of ) uf aCt~1~~~* Tecbm~~°~~

has been ..t ~~lisbod to prov~~e overall program ~~~~~~~~~~~~~ 
~~~~ttoe*l

~e.ponsibt1i~T is at the ccam0~~tY orientod, 
Major Subc~~~~~~5 The

SubC0 5M5 p3.sn. f otmUist , budget . and execute individ~1~~ 
prO3~~~5•

• The tndU5tt~~~ 
Ease EflEin ring Mti~~tY (IDEA) assists o~~ 

on the

t.CbUiC~~ ~spSCt5 of the 115~~factt1rn$ teChnolo~~ 
prO~~ 

The chart on

the next twO pages d~~iCt5 this supPOrt~~~ 
framW°~~_and shovE (1) ~~~

the f~~~~~ork is interreatod within the ~~~~~s (2) C~~~ ~~ rel*tU to

the Department of Def enle, and (3) the r iatto~5~~P between the co~~~~~~1

Throughout the live Tear Plan reference is 
made tO v*ttO’~~ 

appt0

These apprOp 
*tiOua are identUtod in 

the AX~~

Strnct~~ 
(AR 37—tOO fl) and are establisbod by the US Congres5 as a

standard accO~~ U~~ 
systam. )~ st )*~ 

effortS are funded ~hrougb the

P~Ocut~~ent pptOPt *t~~us vhiCb include (3) £irCt*ft , (2) MissilS.

(3) WsapO~5 and TrsCk5d Coabat Vehicles
, (4) ,imeuflitions and (~)

Other. A few projsCta r..CSiVS funds frcm the Oper*tto~S 
Mainten~~~~ 

ArmY

(0~4A) apprOP on. Each of these apprOp inns have an uniqu COde

identif t.d for fu~
di0$ )O~ 

ef f orts. These codeS along ‘with the prO

jected funds ar e .~50*tized in the *na1151 s.cttOlt

Identif ication of ,anufaCt~ns$ problems is the first step in

devSi°P~~~ 
an )O~! Program’ problem areas art concePt ized .nd com

piled into a live Tear plan. u the program cycle proc*ed5 the concepts

are ~.fined a~d project ptOPO’~3 are &eveloPeds A dtagr$’~ d.PiCtimS

this progt~~~~-~$ cyclS is sho’wn 
on page A—4 . To fully understand the

entire progt~~~~~~ 
cyclS one must realize that DOD ~~~get5 funds based

upon a inca]. ~~~~~ 
The fl ~~~~~~ on 1 OctOber ~~~ ends the last day of

the fo1l~~~ug s.pt bet lot ~~~~ le, on 1 OctObet 1979, the A~~~ 
wilt

begin the first quartet of flBO .
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P8(1’ Planning/budg.ting/Rsview Cycle
(Example for a FY81 Project)

UADLY ACTIVITIES

IPive Tear
I Plan

Long Range Planning

FY81 Budg.t Submissions & Reviews I
K1’AG 1181 Eudget Reviews

K1’AG Annual Conference

FY81 Apportiomeent Submissions I
A Reviews _ _ _ _ _

Release of FY81 P8(1’ funds A 
_ _ _ _ _ _ _ _ _ _  

End of
R.progr in$ Actions FY81

1 1  4
H End ofAwarding of FY81 ~ia contracts 

• FY81
T i

J K X J S I 4 J N M J S N J
1979 1980 1981

[ planning

monetary transactions

le.dtiae
.5)’

This chart depicts the various activities and stages that P8(1’ projects
go through. Concepts are first identified in the five ~‘ear plan accordingto th. projected year funding is expected. Each year these concepts are
reevaluated and move forward until they reach the budget phase. At that
time the concept is fur ther ref ined and a project prepared . Industry
has the opportunity to participate during the annual P~AC conference.
At this gathering the current program, th. latest budget proj ect and the
five year plan are discussed. Approximately one year later, the Apportion—
sent reviews are completed . Actual funding starts in October 1980 which
is the beginning of 1181.
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The progra ing cycle shown on the previous page starts with the
live Teat Plan. The live Tear Plan is a long range planning document
that consolidates individual submissions from the Major Subco ands and
aekes up what is known as the planned program. Because long range Army
budget guidance provides “ceilings”, potential projects nust be prior-
itized which results in some being excluded or slipped . Inclusion in
the Plan does not guarante, that the project will be funded . Th. level
of funding is dependent upon what Congress will appropriate each year.

As projects in the five Tsar Plan approach the start of the fundingcycle specific objectives and work scopes are developed . These projectsar. documented in what is known as a P—16. A P—16 is simply the formatthat is utilized to document data elements such as estimated cost , eco—nasics, and description of work. (The P—16 forma t is described in AR700—90).

The budget submission represents the first P— 16 submitted for
inclusion in the program. This sub*Lssion is followed about nine months - 

-later by ths more definite apportionuent submission. Projects are then - 
-

funded when the new fiscal year begins. Although this is the normal
planning cycle, a project can enter the planning cycle at any point int ime. Such a project would be known as a late start submission andfunding i. usually at the expense of another project.

Representatives from industry can submit unsolicited proposals when
the results are directly beneficial to the Army. Th. submission of aproposal is no assurance that the concern who submitted the proposalwill be given the contract to actually perform the work.

Criteria for actually funding individual projects include technical ,operational , and economical f easibility. The potential for technicalsuccess, the means by which the results will be implenented , the poten-tial payback or return on investment and the interrelationships that
exist between factors are all evaluated.

For a more comprehensive understanding of the P8W program, the
following list of document, are provided for reference:

DOD Instruction 4200.15, Manufacturing Technology Program

AR 700-90, The Army Industrial Preparedness Program

AR 37—100, The Army M.nagenent Structure

AR 11—20, Economic Analysis and Program Evaluation for Resources
Management

_ _ _ _
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ARMY )G~ PROGRAM REPRESENTATIVE S

NQ, DARCOM
US Army Materiel Development and Readiness Command
AT1’N: DRCMY
5001 Eisenhower Avenue C: 202 274—8284/8298Alexandria, VA 22333 AV: 284—8284/8298

AVRA DCOH
US Army Aviation R&D Command
AT’rN: DRDAV—EXT , Mr. Robert Volimer
12th A Spruce Streets C: 314 263—1625
St. Louis, W~ 63166 AV: 693—1625

CERc~OM
US Army Co unications & Electronics Materiel Readiness Command
AITh: DRSEL-.LE—R , Ph . Martin Ides C: 201 532—4950
Fort Monmouth , NJ 07703 AV: 992—4950

CORADCOM
US Army Com manj catj ons R&D Command
ATIN: DRDCO~IPPA~TP , Mr. A]. Feddeler/Saa Esposito/Burton Resnic
Building 2700 C: 201 535—2418/4262/4026 1Fort Monmouth, NJ 07703 AV: 995—2418/4262/4026

ER ADCOM
US Army Electronics R&D Command
ATTh: DELET—DT , Mr. Joseph Key/Bernard Reich C: 201 544—4258
Fort Monmouth , NJ 07703 AV: 995 4258

MICOM
US Army Missile Command
ArrN: DRDMI—EAT , Mr. Ray Farrison C: 205 876—1835
Redstone Arsenal, AL 35809 AV: 746—1835

TARADCOM
US Army Tank—Automotive R&D Command
ATTN: DRDTA—KP, DRDTA—Rcx , Mr . Jim Chevalier C: 313 573—2065/ 1814/2467
Warren , MI 48090 ÀY: 273—2065/1814/2467

TARCOM
US Army Tank—Automotive Materiel Readiness COmmand
ATTN : DRSTA—EM, Ms. Vivian Buarkhalter C: 313—573—2485
Warren , MI 48090 AV : 273—2485

ARRCOM
US Army Armament Materiel Readiness Cc mmand
ATTh: DRSAR-1R3, Mr. August Zahatko
Rock Island Arsenal C: 309 794—4485/3730
Rock Island IL 61299 AV: 793—4485/3730
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US Army Arma~~~t RID Co land
~~~~~~~ ~~~~~~~~ Mr. Donald J. Fischer 

C: 201 328-6714/6,15
bower , NJ 07801 

LV: 880-6714/6713
US Army Troop Support and Aviation Material Readiness C~~~a~~ 

- -

ATflJ : D*ST$..p~g Mr Don C. Dofl4300 Goo~j~~~j01, Blvd. 
C: 314 263~3O~O

St. Louts, MD 63120 
LV: 693—3~~O HUS Arty Nobi1it~ Equjp~~~~ RL~ C~~~~ndATTN: DRD~~...~jp Mr. S. 0. Nevm~~ C: 703 664-3330

Port Belvuir, VA 22060 
LV: 

~~~—333O
US Army Na tick R&D Come~ndAflN : DRDN&..~~, Mr. Prank Civjljkes 

C: 617 653 j~~~ *2793/4

MA 01760 
LV: 955-2349/2351US Army Test & EVa.1uatIO~ CommandArrN: DRSTE.~ D.N Ph- . Grover Shelton 
C: 301 278—3677

Aberdeen Proving Ground, MD 21005 
LV: 283—3677

US Army Msterj ais & Macbenj es Research CenterLilli; DRZNR...PT, Mr. Raymond Ferrow 
C: 617 923—3130

Watertown MA 02172 
LV: 955—3i3~

‘WI.
BStry Diamond LaboratoriesAiTh: DELR~~pp Mx. Juliu5 Rake2800 

~~~~er Mill Ro.d 
C: 202 394—1~~i

MeIphi, ~W 20783 
LV: 290-1551Rock IsiSod ArsenalATTN: SARRI ..~p54, Mr. Joseph DiBenedeeto 
C: 309 794—4627/4~~~

Rock Island, IL 61299 
AV: 793—4627/45kVatervliet ArsenalLTrn~ SA*VV~ppt , Mr. I.. A. Jette 
C: sie

Watervlj et NY 12189 
LV:PM f or Monitions Production Base Moderniestion and Expansion

ATTN : DRCPN..p1~.~ p Mr. Joseph Taglairino C: 201 328-6709
Dover, NJ 07801 

LV: 880—6708AP~ DL
US Army Air Mobility RID LaboratoriesAl’TN~ S*VDL..IU..T*$, Mr. L. Thom. 4sua C: 804 

~~ —5;32
Port ~~stis, VA 23604 

LV: 927—5732
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US Army Industrial las. Ragineering Activity
A r’nl: DRXI3—MT, Mr. James Carstens C: 309 794—5113
Rock Island, IL 61299 LV: 793—5113

DCSRDA
ATTh: DAM-CSM, Mr. Rod Vavtsr
Room 3C400, The Pentagon C: 202 695—0506/07/08
Washington, DC 20310 ÀY: 225—0506/07/08

DCSRDA (PA 1497, Aircraft)
Arrw : DANA—WSA, LTC Jay B. Bisbey
Room 33454, The Pentagon C: 202 695—1362
Washington , DC 20310 LV: 225—1362

DCSRDA (PA 2597 , Missiles)
ATTN: DAMA-WSM-A, Mr • John Doyle
Room 31485, The Pentagon C: 202 695—8740 - 

-

Washington , DC 20310 LV: 224—8740

DCSRDA (PA 3297 , Weapons ; PA 3197 , Tracked Combat Vehicles)
AIWrN: DAM—WSW, MM Gordon Winder
Zoos 3D455, The Pentagon C: 202 697—0106
Washington, DC 20310 LV: 227—0106

DCSRDL (PA 5297 , Co~~ anications/fllectronics)
ATT1I: DAN&-CSC-BU, COL Higgins
Room 3D440, The Pentagon C: 202 693—1881
Washington , DC 20310 AV: 225—1881

DCSRDA (Other Procurement Activities:
PA 5197 , Tactics]. and Support Vehicles)

ATTN : DAM—CSS—P, LTC L. R. Hawkins
Room 3D4l6, The Pentagon C: 202 694—8720
Washington , DC 20310 LV: 224—8720

DCSRDA (Other Procurement Activities:
PA 5397, Other Support)

Ar1N~ DAMA—CSS—P , LTC P. K. Linscott
Room 3D4l8, The Pentagon C: 202 694—8720
Washington, DC 20310 LV: 224—8720

DCSRDA (PA 4950, Ammunition)
ATT1I: DAM—(.SM-DA, COL Jack King
Room 3C444 , The Pentagon C: 202 694—4330
Washington, DC 20310 A !?: 224—4330

DCSRDA (PA 4950, A unition)
ATiN: DM4A-CSM-P, Mr • John Mytryshyn
Room 3C444, The Pentagon C: 202 694—4330
Washington, DC 20310 AV: 224—4330
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INDUSTRIAL BASE DGflI*ERflIG ACTIVITY (flEA)
POINTS OP CONTACT

FOR
MANUFACTURING N!TH®S AND TECHNOLOGY

Telephone Nimber
Ph. James GaUaugher , Director ——— —----— (309) 794—5010
Ph. James Carstens, Chief , Manufacturing

Technology Division —
~~

__ __
~~~~~~~~~~~~~~ (309) 794—5113

Mr. Al Adifinger -- — (309) 794—6172
Mr. Steve Albrecht — — —— — — ——-——— —----—— (309) 794—5235
Mr . Ferret Anderson — 

——————— (309) 794—5235
Mr. Xen lesaury ———————— ——— ~~~~~

__ 
—— (309) 794—6586

Mr. Delmar Brim — — —————--——— - — (309) 794—6586
Mx. Mickey Carter —--— - ——— ---———--— — ————— (309) 794—6172
Ms. Linda Hancock — -—— —- ——-— (309) 794—6172
Mr. Robert Hells. — 

———— — (309) 794—6586
Mr. Wayne Rierseman — - -—————————

~~~ (309) 794—5235
Ph. Andrs, Kource, Jr. —- 

————————
~~

— (309) 794—5235 VPh. Peter Martin — — - —— —— ————_ — (309) 794—5235
Ph. Charles McBurney — - -—————-— ——— ——- (309) 794—6172
Ph. Steve McGlone - 

———— ——--—— ———— (309) 794—6172
Mr. Gordon N.y — ——— — ----— ————— (309) 794—6586
Mr. Alan Pelts — —— ———— ---— —————— (309) 794—6586
Mr. John Patrons —-- - 

- — ———- -----—- (309) 794—6172
Mr. James Sullivan — -- ——————-— —— (309) 794—6172
Mr. Joseph Voci — ---——————— __.. . (309) 794—6172
Mx. Hal Weidner — ———————————— ——— (309) 794—6172 - 

-

Mr. Steve Yedinak — --—— -- ————————— -— (309) 794—6172
Ed Zajakala — -- ———- —— (309) 794—6586
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