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INTRODUCTION

The function of the U, S, Army Natick Laboratories in defense operations
was the theme of this conference held at Natick on 17 April 1969, with the

end product of NLABS' efforts - the Technical Data Package - receiving
special 2mphasis,

The purpose of the conference was to inform NLABS mission program pai-
ticipants of the critical interdependence of all techaical programs and to

demonstrate how their cumulative efforts fill the role of these Laboratories
in defense operations,

Laboratory dizectors, an associate lsboratory director and the head of
one division within 2 laboratory presented instructional briefings on their
technical opexations. The interxelationship of each technical effort from
basic research to specification writing was offered as the connecting link
from which sound technical programs lead to equally successful data packages,

Briefings on the management aspects of the DCD Standardization and Item
Entry Contrcl Frograms were presentad by representatives from the Ofiice of
the Assistant Secretary of Defense (I3L).

Acknowledgement is gratefully extended to the U, S. Army's Natick
Laboratories Training Committee for ics efforts in promoting this conference
and for the assistance In the many details that sccompany mnst meetings.

GEKALD C., MacDOKALD
Chairman

U, S, Army Natick Laboratories Conference
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ABSTPRACT

The role of the US Army Natick Laboratories in Defense Operations waa
defined during proceedings of a conference which covered the steps leading

From Research to Technical Data Fackage. The conference was held on
17 April 1969,

The subjects presented included presentations on the Department of
Defense Standardization Program Management.

The mission of the Army’'s Natick (Mass.) Laboratories - from research
to technical data package - was described as the end produzt of science,
engineering, technical services - the fusing of all skill levels and interests.
Areas covered which contribute o the preparation of the technical data
package for which the Nat’ck Laboratories is respensible included sprci-
fications for clothing anc textiies, carth science research in military

applications, alrdrop engineeriung, basic rescarch, general equipment and
packaging, and rations research.
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WELCOMING REMARKS

Brigadier General Felix J. Gerace
Commanding General, US Army Natick Laboratories

It i8 my pleszsure this morning to welcome both cur wvisitors and our
lccal personnel to this experiment in interdisciplinary research.

Tech deta packages, the end result of sc¢ience, engineering and tech~
nical and btusiness arts, are built at these Laboratories by commodity
crganizations acting almost wholly independent one from the other. The
quaiity of thesm packages can be improved when all availsble skilis are
called upon to contribute. Because communication of informarion betwaen
skill levels and interests does not occur =pontanecusly, a way wust be
found to establish and operate these necessary lines of communicatior,

Today's conference is an experiment in communication, It is based on
the work of the Natick Laboratories Training Comuittee, aud particular
credit is due Bill Held, Dick Elwel!, Bob Kuder, Herb Hollender and Ken
Dobelbower who formulated the initial plans. I know that an experiment
of this type is critically dependent om audlence participation, I
encourage each of you, visitor and employee alike, to Join in discussiovus
with the speakers to insure the success of this zonferencc,

CONFERENCE U8JECTIVE AND BACKGROUND INFORMATION

James H, Flanagan
Deputy Scientific Director for Engineering

eneral Gerace, distinguished visitors, and fellow laborers, This
conference i5 for the purpose of telling it like it is. Lest anyone think
thet T have found a way to cross over to the other side - »f the generation
gap - lot me say that 1f a la-bor-atory isn't a place for laboring, then
people haven't been telling it like it is, and the gap is in fact a chasn,

We all labor here; each in his own specialty, each according tc his
own skills, aud each is motivated in his mwm private way., Our speclalties,
our skills, and our motivations are not what we are really here to discuss;
rather, our subject is this Laboratory which as sn entity wroduces a primary
product, That product is the tech data package.

A tech data package is the technircal element of a supply procuremeat
package, 1i is a technical description of the item wanted and is a eri-
tical element of the prucurement package., Without it most military supplies
could not be bought under the laws of thi: country. The package itself
is simple. It consists only of words, numbers, and pictures; however,
d:cisions must be made as to which words, which numbers, and which pictures
are Lo be used, Those decisions are what our labors are all about., Every
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cifort we make can contributa to those decisions, Those efforts rust countribute
if we aze to produce & superior product,

I will now show several figures to quickly reacquaint ysu with the organi-
zational position of these Laboratories, the job we are bullt to do, the
producticn lines we werk on, the way we assemble and deliver our product, the
agencies who use it, and conciude by agking for your help in solving a crucial
pr-hrlem cf today and the immediate future.

In Figure 1, NLABS is shown at the lower left as one of several K&D
lalboreétories supporting all of AMC, In {act, however, we operate as a full
service laboratory in support of a2 non-existent comodity command, something
like the KAD complexzs that support the conmodity commends shown in the center
of the figure,

Figure 2 is a block diagram of the Laboratory. It's a "gozinta” and
"comesouta" circuit, Requiremente, both formal, such as qualitative materiel
deovelopment objectives and qualitative materiel requirements and less fovmal,
here lumped and called spontaneous, are the inputs to the black box., The
output is supply procurement support, The laboratory directors who will speak
during this conference will, by example, show how the circuit operates within
the black box; how the left half which is the hardware side, and the right
half which is the¢ soft or information side, exchange, modulate, amplify, and
complement each othsyr to produce the outputl.

A summary of rhe geparste production lines in conventional terms is

shown in Figure 3, It is not complete, It is biased, but only because it

was origirally used for a prior purpose and not redone for today, The words
art and science ara wissing from the title, ™My reason for not changing it was
to give me the oppoitunity to say that the word engineering should describe
the way in which we work and not be used in the classical sense of what is
performed. Not so very long ago, there were practitioners of the medical arts
and today there are medical doctors, The situation in engineering is anala~-
gous ; however, engineering 1s still changing and I believe that in time the
profession will include food and clothing as it now does maclines and bridges.

Figure 4 shown our specific production programs. The right half describes
in conventional terms the comptroller jargon shown on the left, The research
programs 6,1 and 6.2 are shown at the bottom because they should serve as the
foundation on which all else is built,

Figure 5 is again a block diagram. The circuit shows the flow of tech
data packages from the producing laboratories at the top center to the using
precurement agencies on the three rows immediately below. Approximately 80%
of the packages are used at the DSA row, 15% by the Army Centers shown on the
next row below, and the remaining 52 by the Post Office and GSA as examples,
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CRGANIZATIONAL POSITICN of NLABRS in AMC
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Figure 2

ENGINEERING AT NLABS

MAINTENANCE of a 3,000 procurement
documant inventory - Sfandardization.

IMPROVEMENT of items in the
inventory — Production Engineering.

ADDITION of new items to the
inventory — Enginsering Development,

CREATION ond pertfection of principies and

processes in support of design — Explorofory
Development.

Figure 3

e B s

RTINS TRPREL T R EMERE LSt LSS

N R

P

S




v o

SN ol bR 2

Rt

[ PR R AL

] ookt v

56

ZLEMENTS of TECH DATA PK3 € ENGINEERING SUPPORT
PROGRAMS AT KLABS

ae

2210.3

22008

4T00/4900PE M ENGRG.]
300/3600 ENGRG DEV

JK0/5600 EXPL LEV

61}

t8.21)

000

(6.11)

BASIC RES

STANDARGIZATION
-~

AE k

PROD ENGRG

Figure 4

TECHRICAL CATA PRCKAGE ~ INPUT -~ OUTPUT

H{TE

SPECS, PDs, STUDIES ot~

PHOUDUCT IMPROVEMENT

NEW ITEMS & DESIGNG

NEW DES!GNS /PRINCIPLES

PRINCIPLES/ RATIONALE

AIRDRUP |[CLOAPERS

TECHNICAL EY&({ATM OF PROCURCMENT & CTHER

TGENEUIF| §
fFoop (RERE
LAB e
N CHNICAL OAT; 1
Qe

, BUALS PRLCURENENT
OATED AND PORWARDED YO:

DEFEHSE SUPPLY ABENCY PROCUREMENT CENTERS

c T
Imchmant) | (Phis)l  [icoinmben) | TRXTILES im MEDICAL

_ - —_—
-‘_E 3ATA” FORWARDED TO NLABY,

| n*sc (Paile)
pcs

TS ARMY PROCUREMENT C SUPPORY ACTIVITIES

MEC

+

AMC USASC [ USASS [ ULASC |OSADSC
(7 Lowis) | (31 Lowia} | (Phile} Wi} {Clicage) | (Oadiend)}

(YL LU MENT \, OTHER FEEECRER |

DATS FORWAP<El 13 NLAws

or FERESTED ACTIVITIES

s —
ysa Usa
£ MVPe D asa FIELD
QLPOTS
WEHT & OTHER FEEDBACK

DATA_FORWARDEC TO NLABS

Figure 5

The PROILEM - PECPLF

Adapting the o.d artigons te the
new tecenoiogy

Adapting the new tachnologists
to the old arts.

Figure 6

Ymn: m————e




The probiem is givea in Figure 6, You are all aware of it and particularly

of the tirst uwftuation cited. I call your attention, however, ro the zecond

statement, ¥e have as our mission, the soluzion of some of the most difficuls
and most satis{ying problems known to man. Young peopie just now coming from
our universities must he challenged and motivated by these problems, Unless
we challenge and motivate them, production of superior tech dsta packages
based on the integration of all levels of available technical skills will

stop. We must evolve 3 solution or disappear as uncther of Darwin's victims,
This 18 what the generation gap is all about.

DEFENSE STANDARDIZATION PROGRAM MANAGEMENT
CPT J, P, Carr, JR., USNR

I have been asked to talk to yos today on the management aspects
involved in the Defense Standardization Prograu. My guess is that I am
here because 1 am the Staff Director of the Stendardization and Specifica-~
wion Managemen: Livision within the Directorate fnr Tectnical Data,
Standardizaticn Policy and Quality Assutance., That Direccorate 1z lodged
within che Office of the Assistant Secretary of Deferse for Instaliations and
Logistice and reports directly to the Deputy Assistant Secretary of Defense
for Logistins Management Systems and Programs, We have the overall manage=-
ment responsibility for the Defense Standardizaticn Prograa, This discuscion
5f that responsibility and all of its evclved poiicles is directed at pro~

viding an insight and an appreciation for the program o those of you involved
in the workings of Research and Development.

Ycu might wonder at this point why s man from I&L is asked to talk to
R&D people. My focation in I&L is only an accident of organization, The
fact that standardization is really a discipiine exercised across the full
- gamut of Dol interest - operational requirement to disposal - is recognizeud
by lodging overall policy responsibility iv the Technical Data & Standard-
izaticn Policy Council. The Counclii is co~chaired by the Assistant Secretary
of Defense (I4L) &nd Divector, Defense Research and Engineering, and consists

of the Military Department Assistant Sec.etaries for I&L and R&D as well as
the Director, NDefense 3npply Agency.

-

4
;
{
%
To begin the discussion, let me first state the objectives of the

Standardization Program. They are: the improvement of operational readinees
of the Military Services; the conservation of mcney, manpower, time, facilities,
and natural resouvces; the minimizing of the variety of items, processes and
practices; and the enhancing of intercnangeebility, reliability and maintain~-
ability of wllitary equipments and supplies. We seek to achieve these
ckjzctives through mansgeweur znd engineering actions required to establish
and effectivaly Jmplement standaidizatiosn agreemants und decisions; by
establishing and maintaining uniform and technically adequate records of
the engineeriig definition of equipmeut and supplies; by promoting the re-use
of vecords of enginrcering dz2finiticns in supporr of procuremenc, maintenance,
supply and future design; and by preecribing the forma: and procedures for
cocrdination, yuality of doctumentation and procedures for collating and disgem-
inating specificaticns, standards, drawings and other standardization
asenciaced decumentation.
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Most of what I have just said is taken directly from LoD DNirective 41203
and thesa of yuvu ipvolved in the business, I'w s:tre, have heard or rcad these
words on many occasions, Now let's get down to the basic meaning of rhe words
ana the civty-gritty of getting the job done.

We have, through our directives, instructions, policies and procedures,
roeght to develop, establish and maintain & comprehensive and integrated
syiten of teconical documents in the support of design, develcpment engi-
n2cring, procurement, manufactuzing, mwaintenance and supply. £Lffective
atandardization mudt operate throvg the performance ¢€ these related functioms,
Iy this connection, it ie important that we address the remaining part of this
discussion to the standardization project, its wurpose and goal, its planning
and programming, and finally, its accomplishment and bewefit,

When we speak of a standardization project, ve are talking about a
programmed action motivated by a functional requirement and terminated in a
specification, a standard, a handbook, or a report of study, For exampie,
the engineering community determining a need for the decumentztion of standard
test procedures provides the impetus for a standardization project that
ultimately results in a coordinated Book Form Military Standard or as it is
commonly referred to, a MIL-STD. Similarly, supply management may determine
a need for a simplification study which results in reducing the variety of
items already stocked, stored and itcsued, How does all this come about?

And what are the mechanics and channels for communicating needs?

Iirst, the Office ¢f the Secretary of Defense in January of each year
issues the Standardization Program Guidance, This guidance is a cempilaticon
of functional input from all OSD pruaram divectors and contains the technical
and administrative instructions to be used by all levels of participarion in
the Standardizetion Program, It providcs goals and priorities for the overall
efforty it cites important work areas, objectives, and in some cases prevides
specific project direction, It is intended primarily to assist standardiza~
tiocn activities such as Assignees, Assignee Activities and Preparing Activities
in the development and updating of the Defense Standardization Program as
applied to their own commodity interest and also to provide tn the planners,
an insight regarding the attitude and objectives of the OSD functional managers.
Coordinaticn of the program guidance is effected at the Assignee level only
to assure that the technical objectives are within .ue feasible range of
accomplishment, In short, it provides Standardization Assignee Activities
with the broad goals and objectives, priority of projects, and special
instructions pertinent to specific functional areas, all of which are vital
to planning and effectively managing a sursressful program.

Simultaneous with the issuance uvf¢ Standardizacion Program Guidance is
the development of technical stasndardization plans which are referrad to
as Program Analyses, These axe developed ennually by Standardization
Assignee Activities in coordlination with their counterpart Participating
Activities, and identify wor: required in the FSC grea of assignment, The
Program Analysis provides a narrative evaluation of the condition of the




Federal Supply Class from a standardization viewpoint and a summary of the work .
required to be accomplished to achieve a practical dugree of standardization,

When conditions exist that preclude acziilevement w¥ ’ jigher degree of standard-
ization, & recommended course of action nucezeary t overcome the restrictions

and to improve the situation, should be iuncluded. 1The Program Analysis covers

a five~ycar perlod and is updated on a yearly basis., Alithough we have never
antlcipated radicel changes in goals and objectives fron year to year, the

updating of the Program Analysis is a decided opportunity for the injection

of new ideas, approaches and techniques s0 vital to the success of the overall

progranm,

In the preparation of the Program Analysis the four categories, upon
which th2 Standsvdization Program Guidance is based, are used as the means
to describe the degree of standardization both feasible and desirable. Those
four categories are: {8&) direct support of procvrement; (b) support of
engineering development and production; (c) support of supply management; and
(d) support of other rslated activities. Simply stated, procurement diffi~-
culties may dictate specification coverage necessary to achieve unrestricted
competitive procurement; or engineering problems msay call for provision of
a standard for use in design of all new equipment and systems, In short,
a Program Analysis for a given Federal Supply Cilsss is a technical evaluation
of that class. It sets forth the engineering problems which require solution,
identifies the potential for achieving standardization and identifies, by
function, the new segments of work which are to be iuncluded in the Program,
It sets a goal, within prectical limits; consistent with the aim of the
Defense Standardization Program.

The principal source document for collecting data for use in the man=-
agement of the standardization effort is the Standardization Project Report
(DD Form 1585), The report currently is being submitted cnly by preparing
activities to 03D, but it is circulated in hard copy to other interested
activities, This report is prepared by the Preparing Activity for a project
and provides the pertinent project planning information to other interested
activities. The report provides project data relative to identification,
management, status (both scheduled and actual), custodians, and manpower
(both committed and expended). The reports are used to schedule projeants
and to report changes in the status of projects.

Data obtaiuned by processing standardization project reports are compiled
anmally and quarterly. These data for each Federal Supply Classification
(FSC) Clars reflect the efforts by project to achieve the goals and objectives
in the coordinated Program Analysis for the FSC class.

Preparing activities coordinate standardization projects with designated
custodians of other departments and agencies within the Department of Defense,
A: stated earlier, they terminate in specifications, stendards, handbooks
or reports of gtudy. When interest in a given project has besn registered
by at lees: two Military Departments, they result in coordinated documents,
Coord!nation is accomplished through all of the communication media avail-
gble to the engineer and include the telephone, the mails and the eye~to-eye
contact of meetings where strong differences are usually reconciled,

7
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Procedures for effecting coordination are selected dependent upon the
urgency of need and the commodity involved, They may involve the working
group method, the speclal procedures for expediting coordination of spen-
ifications and standards or rely on the mails to exchange comments and
adjudicate differences. Differences that canno. be resolved at tue
Preparing Activity level go through successive levels of command in an
attemg: at resolution, Assignees for given Federal Supply Classes have
decision power in this area and the activity against which the decision
is made has the vight of appeal tv my office.

All of the policies, procedures and imscructions governing this procesr,
as well as all facets of the program, are contained within the Defause
Standardizetion Manual 4120.3-M. It is a handy document to have ia the
top rigit-kand drawer of your desk.

Let me digress for o moment and reflect on what 1've said thus far,
1've bziefly menticned the objectiver of the Defense Standardization Pro-
gcum and the meanrs by which those objectives are achieved, I've given you
a look at the programming and planning required to make this a viable
prograr and the tcols that have been developed for use both by the Manager
and the Techniclan involved in the program. We in the Offire of the
Secretary of Defense belleve that we have developad s system for Stan-
dardizatior Programming designed to stimulate aew ideas and concepts,
give visibility to the total program, create rapld veacticn to sthortfall,
and increase interest in the program of all fun:tionai areas The ilast of
these brings me to the firal phase of this calk and is ore that I consider
of great importance,

I have tried to infer thraughout the talk that the benefits of
standardizetion are derived through the functivnal arees of design, devel~
opment, engineering, procurement, maintenance and supply I want to state
emphatically that standardization does not select items ir research aud
development, it does not decide what items must be procured, nor does it
perform the supply discipline respousibility of supply managers., On the
contrary, standardization provides engineering service and support te the
functional areas and is the prims reason thac the office that 1 represent
coordinates the responsibilities of sli of rthe functions that share respon~
8ibility for the achievement of standardizacion objectives, ince this
installation is essentially a Research and Development activity, I cannot
overemphasize thac the successful achievement of standardization objectives
is critically dependent upon the preparation of authoritative engineering
data in the development process, Wwhether we are taiking of complex missile
gystems or salt and pepper shakers, the absence ¢f adequate documentuation
at the development stage makes exploitation downstream a iotal imposeibility,
Gentlemwen, the tcocls have been provided, the policies established and the
goals set =~ the rest is up to you.
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T. #, Graves
Director, Dol Item Entry Control 0ffice
Oftice of the Assistant Secretary of Defense (I&L)

Gentlemen: Particivaticn in your conference is an honor and a privilege,
1 appreciate the oppeitunity to t=211 you abtout the item entry control program,

The theme of this conterence is the interdependence of our pregrams to
achieve the cumulative effect of better logiscics management. As Armed
Forges Management put is recently, logistics "is the biggest business within
the world's biggest busiuess’, consuming from one-half to three-fourths of
the defense budget, Theiy. is an incimidating quality about the vastness of
this enterprise --- we may sometimes be inclined to feel that our part is
insignificant, that the system is too big to feel our influence. We need to
remind ourselves ttat ro matter how economically and effectively the logistics
job is being dcne now, that opportunities for improvements are always present
due to sheer volume and continucus change. These opportunities knock for usll
of us because we are involved, we are a pert of the system. And becauze we
are & part of the system, we can take pride in the accomplishments that
Mr, Morris, the Assistant Secretary of Defense {Installations and Logistics),
spoke of In his rtestimony last year before a subcommittee on government operations.

During the period c¢f major buildup from 1961-1967, investment in major
weagpons has increased 40%. At the same time, supply system stocks have
actually reduced 2%, from $44,.3 billion to $43.5 billion, The ratic of
stocks required per doilar of weapons and equipment has decreased in this
period from 65 cents to 46 cents, or a 30% reduction (Chart #1).

With regard to the federal catalog system, Mr., Morris stated that one o.
the wogt important uses of the catalog is to prevent the addition of unneces~
sary ltems to our ianventcries as new weapons -« u.th their thousands of
spare parts -—- are developed. The centrally mavaged catalog has opered a
new era in our standardization and item simplification prograws by making
it possible to rapidly classify and comparve items to climinate duplicates and
to continuously purify the catalog, As & result of these techniques; the
catalog has expanaed *v only 3% since 1961, from 3.8 to 4 willion itews.
Without this common language and the new dJisciplines it has brought to bear,
it was estimated that the growth might well have been over 504, and that
we would be Spending at least $130 million each year in clerical and ware-
housing costs tc manage these duplicate items, quize apart from the investment
in unneeded stocks,

I am sure you will agree that achievements such as these are oanly
possible through & totally integrated effort, Wirth this backgrouad, I
would like to describe the item entry control program and the objectives
we are trying to accomplish,

i
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Dob INVESTMENT IN SUPPLY STOCKS
IN RELATION TO INVESTMENT
IN MAJOR WEZAPONS AND MILITARY EQUIPMENT

(DOLLARS IN BILLIONS)

PERCENT CHANGE
JUNE 30, '61 JUNE 20, '67 1967 - 1961
MAJOR WEAPONS AND MILITARY EQUIPMENT
(THESE ARE SHIPS, PLANES, AND
MISSILES, PRIMARELY) $68.9 $95.5 + 40
b SUPPLY SYSTEMS STOCKS 44.3 43,5 - 2
STOCKS REQUIRED PER DOLLAR OF WEAPUNS
AND EQUIPMENT (MONEY IN CENTS) 65 45 - 30
Chart #i
O08JECTIVES

ITEM ENTRY CONTROL {1£C) 1S A CONCEPT TO FOCUS MANAGEMENT ATTENTION ON DISCIPLINES
NEEDED 10 ACHIEVE RELATED DoD PROGRAM CELECTIVES

Dol STANDARDIZATiON PRGGRAM

‘Improve operatlonai readiness... by increasing
efficiency of design, development, materia!
accuisition and support.”

INTEGRATED LGCISTICS SUPPORT

"Assure that develcpment of logistics
support is systematically planned and
managed as an integrated whole 1o obtain
maximum matcriel readiness and ontimu
cost effectiveness

"Minimize Variety of items'

"Eahance interchangeability, reliability, and
maintainability, "

CONFIGURATION MANAGEMENT

"'To assist management in achleving, at the lovest sound
cost, the required performance, operational efficiency,
logistics support ..d readiness of configuration items."

"'To allow the maximum degree of Cesign and development
latitude yet introduce at the appropriate time the degree
and depth of configuration control necersa-y tor produc-
tion and logistics support,

Chart #2

10
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My presentation wili be divided into four parts:

1. General Trends and Objectives.

2, Item Entry Control in Design and Development,
3. Defense Technical Review Activitiles.

4, Item Reduction.

PART 1 - GENFRAL TRENDS AND UOBJSECIIVES

Tne Item Entry Control Program {s aow a 'iitle more than five years old,
alarming circumsiances faced by DD in 1962 and 1963 prompt 2! thc establishnent
of a DoD ltem entvy control office. During the five-year perlod endaing June 30,
1963, more than one~half million item identifications were added tc the
federal cataloging system each year. In spite of extensive efforts to reduce
and delete nonessential items frow the inventory, the number of item ldentiti-
cations continued to increas= at a pet average annual rate of more than 116,000
items. Large scale reduction programs such as the "Accelerated ltem Reduction
Program," whichk earmarked 458,000 items for eiimination and cost us $20 million,
were not keeping pace. The military were alerted to the upward trend and =ach
started to focus attention on new item proliferation, One of the actioms
taken by the ASD{I&L) was to establish an "7 .em Entry Control Office" with
the broad mission to provide DoD-wide counzil and leadership in the devzlopment
of programs and systems for the control of entry of new items into the defense
supply system. The original concept of the office has remained essentially
unchanged. However; in 1967 policy directiun and supervision was changed
from DSA to the Office of the Secretary of Defense. I report to Mr, John
Riordan, Director, Technical Data, Standardization Policy, and Quality Assurance
in 0SD, although the office i3 located at Cameron Station for administration.
The Item Entry Control Office remains as at its inceptlion, a small staff of
professionals working on a project basis developing ways to improve the effec~-
tiveness of the existing system.

Item Entry Control is regarded as a concept to focus management attention
on cisciplines needed to achieve related DoD program objectives, The objectives
of the DoD Standardization Program toc improve operational readiness, minimize
the variety of items, and enhance interchangeability, relisbility and main~
tainability, find their counterpart objectives, for exaxple, in the "Integrated
Logistiecs Support” Directive, and the Configuration Management Program, An
ivportant aspect of ocur work 1s to keep in mind the integration cof projects
required to achieve these common goals (Chart #2),

Ltem entry tiends over vecent Iiscal years are 1llustroted on the accom~
panying chart, New item entry hit a low of 210,936 in FY 55 and a high of
319,990 ic FY 67, As you might expect, the moat active category 1s plece
parts, with electronice constituting about i/é of the total, and haraware
approximately 1/10. This is why our overall apprcach to the problem of item

entxy control has stressed the parts area, and the electronics ard hardware
classes in particular {Chart #3)

With this coverage of general trends and otjectives, I would like to turn
now to some of the more specific program efforts.
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First, I would like to address the matter of controlling new item entry
at the derign stage,

PART 2 -~ ITEM ENTRY CONTROL IN DESIGN AND DEVELOPMENT

Tundamental to the tas% of minimizing the number of new items entering
the iaventcries is extension of standardization philosophy back into the
kesestch and Development stage. Here is where the decisions are really
nade tv add new items to the supply system, and consequently, these decisions
are rarely undone at the supply support stage., Each time a new weapon enters
the inventory, it brings with it thousands of new items, spares, and support
cquipment., That 18 why any serious attempts to reduce the number of diffezent
items in our logistlcs system and thereby reduce logistics costs must begin
in the Research and Development stage. This was the gist of testimony given
by the Secretary of Defense to the Joint Economics Committec in 1965 and is
still a good expression of cur guiding philosophy.,

Thie theme has besn repeated in a number of high level studies and state-
ments throughout tne years. To carry tuls plillosophy cut, a total esystem is
reguired which provides:

1, A desiyn base of selected preferred parts l1isting those standard
and preferved items which we would like to see selected by design engineers,

2, Justification for use of nonstandard .tems in the form of a
monitoring system tailored to the weapon.

3. Maintenance of the degign base with the state-of-the~art.

4, A communications scheme which will display the design selectlion
base of preferred items to the design engineer in a practical form, essy to use,

5. Finally, proper incentives which will assure use of the design pase,
These objectives are shown in Chart #4.

The objectives of Item Entrv Control go hand-in-glove with the objectives
of Reliability and Standardizatioa Programs whenm it comes to selecting the right
part in new design,

Chart #5 (adapted from a presentation made by the Naval Avionics Facility
at Indianapolis) illustrates that ihe wrong part, that is, the untested part,
the poor quality part, 1s the weak link in the chain between reliability goals
and equipment performance.

As we all know, equipment falls because parts fail, and parcs fsll vecause
of any one of a number of reasons, including misapplication, unknown part cap~
abllities, end others too numerous to mention,

ideally, the process cf selecting the right part is judiclous and
discriminatory.
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It is sort of an optimum concept where all requirements have a value in
relationship with each other, As an example, reliability strives for con-
sexrvative application of high reliability parces with low failure rates, while
standardization dictates maximum use of the same part,

This concept ig being applied in several of the military departmental
programs, I would like to cover a few brief examples.

In the Alr Force F-11l Program, there was a great deal of concern over
the failure of electronic parts., The majority of equipment failures were
due to unreliable electronic and :lectricai-mechanical equipment. These
common plece parts =-le up about 75 percent of Li:: parts population,

Problems in reliability, maintalnabilicy, and logistics support were
due to the factors outlined in Chart #6.

The Alr Force parts control board concept grew out of thelr experiences
with the F-111, Under this coniept, the prime system contractor forms a work=-
ing group of parts experts of the many vendors arnd subcontractors. 7Through
negotiat{ous, agreements are reached or the use of standard and reiiablie
components. Tlie Alr Force has had signiricant success with this approach
and has since applisd it to the C-5A and & similar effort is being made on
the 407L (Tactical Air Contrcl System) and the Short Pange Attack Missile,

To illustrate how this concept worke, let us consider transistors for
the arionics package for the F~111A, There werz 20 cortractors involved in
the Jdesign and development of the avionics package, When their original
tnseds for transistors were first made known, there were 140 different types
and styles listed., After the contractor parts control board met and the
parts experts exchanged intelligence on transistors, the number of types -
and atyles was reduced to 77 (about a 50% reduction), The firal impact is
that 92% of the total number of transistors used (7,500) were identified to
only 20 types and styles,

The Air Force Systems Command plans to use this approach through a parts
control operating group to buiid up an AFSC "Master List of Parts Preferred
for New Design,"” This Master List would be used as a starting base for the
design and development of all new systems, The AFSC feels that the driving
force in the program must be toward increasing the reliability of parts and
using the most reliable parts to the exclusicn of many other types and
varieties, Cormon usage in all new systems and equipments would then lead
to reduced proliferation and would contribute to lower costs through better
maintainability and more interchangeability «f perts.

Arpy Mis;ile Command Preferred Parts List

The Army Missile Command has veen a leader for a number ¢f years in the -
development of data retrieval, standardization; and item entry control
systems and techniques, A noteworthy example of the work being carried om
by the Army is the MICOM preferred items lisc, MICOM hse had developed, in
two volumes, a publication deplcting the preferred items for use in the
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F-111 PARTS CONTROL AND
STANDARDIZATION PROGRAM REPORT

’ MAJORITY OF FALLURES DUE TO:

‘ UNRFLIABILITY OF ELECTRONIC AND ELECTRTCAL~MECHANICAL EQUIPMENTS,

'L-COMM)N ELECTRONIC PIECE PARTS MAKE UP 75X OF PARTS POPULATION
(SEMI~CONDUCTOR DEVICES, RESISTORS, AND CAPAUITORS_7

’ PROBLEMS IN RELIABILLTY, MAINTAINABILITY AND LOGISTICS SUPPORY DUE TO:
. LARGE NUMBER OF DIFFERENT PARTS TYPFES IN WEAPON SYSTEM,

. DIFFERENCEZ IN SFECIPICATIONS FOR SAME PART WHEN USED BY DITFERENT
CONTRACTORS,

' UNIQUE PROCUREMENT SPECIFICATIONS FCR EACH CONTRACTUR FOR SAME PART,

‘ DIFFERENT SPECIFICATIONS FOR SAME PART FOR PECULIAR APPLICATIORS IN
SAME EQUIPMENTS,

Chart #6
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design of missile systems. The gulded misziie pi)l promoles intersysten
stendardization through the use of items selected by vecearch and avalusatiot
as these state~ci-the-art items which have s;piicstion requirements tor future
missile systems Lased on criteria such as perfurman-e caavacteristics, relis-
bility, svailability, costs, documentation 8:atus, usuge, etc. The pil is
being specifically designated &5 first ordet o% ncecedenre in the standard~
ization section of MICOM Missile Standardiz=z=tionm trograme. Mainteaance and
updating criteria are being developed, and MICOX plans publication of a
handbook to cover this subject for the expandes NoD-uide guided micsile pil
which is to follow. A view of the pubiicatiop is ghow. Zn Chart #7,

The Army Missile Command is also deepiy involved in a suwaber of projects
and programs for the mechanizatlion of data reduction, diszuribution, und
retrieval -- for axample, the Army Data Retvieval Enginsering Svstew (ADRES)
is a data retrieval system utilizing microfilm zarcridges. The ADRES file
contzins sn estimated 200,000 items availabie for screeninyg, inciuding
drawings, standards, and selected qualified producis ifsvws. Presencly, 82
sets are furnished users, which include MICOM prime contrautdors and their
waior subcontractors. It has been made a requireme:nt for use in MINOM
contracte,

Naval Alr Systems Command Program

The Naval Alr Systems Command has fermulated a plan for effecring increased
standardization of components and equipment throughour vhe iife cy:ile of its
systems, This plan promises to make & significaant contribution towards the
nhjectives of Item intry “ontrol, NAV-alR's osbjeci’ e 18 o bring about
greater commonality :ziong its weapons system, imprive Item Entry Control, and
teduce logistics support problems and custs throughout the life cycle of the
system. This objective is shown in Chart #8.

MAV-AIR has promulgated a spesificavion entitled “Standardalzarion Program
4

Planc," reyuiring large system ccni: - to7s t3 8et up an in-house standardization
group and to lmpose requirements i : & andavdlizatiin oa subcontiacturs. This

specification provides that the con:.actor shatl furnish to che Covermment
vigible evidence of standardizaciea efforts, Financial incentives or penalcies
are specified for contractor standsrdizatiou resulis.

A major feature ¢f the NAV~ATR plan 1¢ o stress initial seie-.lon of
components auad equipment presenti} 2u the Navy or DoD invencooy. dJnder the
system, the designer wili select the component required for his design and
ther submit it to the Aviation Supply Offi:e 7AS0) tor screening agalnst
a '"Master Repair List" consisting of all reparables in the ASO flles, cross~
referenced betweea manufacturers’ numbers avrd Federal Scotk Niembers, Those
cosponents matzhed will be forwarded back ty the designer so that he may
incorporate hischcice in the system design., If no watch is achieved, the
major characteristics of the ctomponent needed to satisfy design requirements
will be forwarded in a standard format to an appropriate screening sctivity
(either a defense technical review activity or the Defense Logistics Services
Center) for a DoD-wice screening operation. The purpose of the planned
feed-back prccedures is to molke the designers aware of existing items in the
Navy or DoD inventory =o that he may incorposrate these to the grestost extent
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practicable in his design., The complete NAV-AIR plan provides for inceative
awards or penalties based on performence, configuration management to maintain

identicality, and procurement techniques su:h as 1ife cycie costing to hold
the variety tc a minimum,

To summarize the treatuwent of Item Entry Control During Design, the
essentlal. elements of an effective parts control system are visvalized cs a

"closed loop" incorporating a series of events which follow in logical
sequeice:

1, The fundamnntal sjequirement is a surrent baseline of arandard
and preferred parts ~- in other worde, & 'm:nu' for the design cngineer to
use in the selection ef the “right" parc.

2. An effective communicatiors svstem whi:h wil: dispiay the pre-
ferred items to -the design engineer in # practical, easy-to-usfe manner which
will encourage re-use,

3, Utilization of tke dcsign baselire by engincers developing new

weapons systems,

4, Identification of parts that must be used to meet the requirement
when they vary from the baseline and the fui. dorumentatiorn of these variatiouns,

5, A system of effective moni:zorship, e2icher befoie :he fact or

after the fact, to assure that nonstandard parts usage does not unnegessarily
introduce unew varieties of items,

6, Where the nonstandard par<s repreésent truly advanied technology
items, they must be evaluated by responsible engingering activicies.

7. Timely feed~back and rapid update 5f the design baseline follow=
ing from the evaluation of advunced tvechnoiogy parts.

Thece clemnnts require a great deal of integrated effort, clean lines
of communication, and finally, adequaze resources in the form of manpower to
do the job, A juilnt 0SD-Mijitary Depa:tmental Task Group was established
in Januery of this year, charged with cthe task of inzegraring the various
efforts in thizs field, The Task Group 18 meauing this week in Dayton to
begin Jevelopment of a plan of actioa and time phased impiementation schedule
(Chazt #9).

PART 3 - DEFENSE TECHNICAL REVIEW PROGRAM

One of the earliest projects unde:coken by the Item Eatry Contsol Office
was the establithment of defense techrical review activinies, Investigative
reports had disclosed a nigh degree of error in catalog data files and many
identical or very similar items under different stock numbers., For example,
a post audit review of over 22,000 raw items entering the system during
a six~month period in 1963, revealed ercors in catalog data recording for
43% of the items, A total of 634 actual or pocsibie duplicates were revealed,
Source documentation was not available or was not used in 53% of the cases-
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Before the establishment of the Defeuse Technical Review Activities
(DTRAs), the military services were submitiing applications fcr wew federai
stock numbers directly to the Defense Logistics Services Center in most
Instances, A pilo% program was established to have these submittals routed
through a DTRA to perform a technical review of the proposed new item prior
to sssigoment of a federal stnck uumber, After the pilot test, this concept
was adopted for selected fedeval supply .iasses responsibile for most of the
annual new item input. Thirteen Defunse Technical Review Activities were
established, located at the inventory ccntrol peints of the Army, Navy,
Marine Corps, Alr Force and the Defense Supply Agency (Chart #10).

The basic concept of the DoD Technical Review Program is to hsve all
proposed new items for a federal supply clads routed through an activity
which has the technical capability to ask these questions in a meaningful way:

Is there a duplicate or replacement in the system? Is this a better
item? 1s there a standard item which can be used? Is the item covered by
a specification? Other questions which could be shown appear on Chart #11.

Has the catalog da.a been properly prepared? Is the 1tem accompanied
by appropriate backup technical data for reprocurement? This review takes
place after provisioning and before initial buying is made.

Summary results of DTRA processing of proposed new items are shown on
the accompanying chart. The program encompasses 68 FSCs ac.ounting for
abrut 75Z2 of total annual item entry, Since inception of the program, over
80(1,000 items have been processed through DTRA activities. The duplicates
and recommended replacements returned to the submitters for adoption have
totaled 220,000 or ebout 25%Z. Errors which cculd not be corrected by the
DTRA were returned in about 9% of the cases., Total returns have been almost
352 (Chart #12), Results vary widely depending upon the commodicy area
involved, In the common-uyse plece parts area, a -eturn of duplicates,
replacements, and so forth, may be twice that of the overall average shown
here, while in some of the more technicei areas, it may fall below 5%.

We have had a joint task group romposed of military service representatives
and chaired by uy office reviewing this operarion for the past several
menths, Thelr repeort will be finalized within the next 60 days.

FART 4 ~ ITEM REDUCTICN

The final major program 1 would like to discuss is the Item Reduction
Program, Iteme are reduced or deleted {rom the system in many ways, i.e.,
threugh inactive item reviews, ete, I am addvessing here only that aspect
having to do with the review nf items to assign the proper standardization
status codes, Our analysis of this area last year showed that we vere not
effectively reducing the problem. After ten years, and coding of 1.3 million
items, we still had 3.3 million items to code -~ a worklead as big as when
the progrem started. As a result, the entize program was streamlined sad
a ne¥ procedure published in Chapter VII of the Standardization Manual.

20




-

v

" EAPTOWR S CTYONRY

DoD TECHNICAL REVIE'W PROGRAM

BEFORE RFTER

Chart #10

DoD TECHNICAL REVIEW PROGRAM

IS THERE A DUPLICATE
REPLACEMENT ?

IS THIS A IS THIS ITEM INCLUDED
BETTER ITEM ? IN THE LATEST MILITARY

SPECIFICATION ?

STANDARD ITEM 7

Chart #11

2]




Tl TN U TEEET TR e e e g R TR T

TR T det G R . 20 b ki’ et e i)

DTIR\ PROCESSESING OF PROPOSED NEW ITEMS

68 FSCs «~ APPROXIM\TELY /5% CF TOT\L ANNUAL ITEM ENTRY
PROPOSED NEW ITEMS PROCESSED THROUGH DECEMBER 1968: 867,615
INTERCEPTED

DUPLICATES AND RECOMMENDED REPLACEMENTS .... 220,025 25.4%

ERRORS! .1u 0 o6 (o1 (1576 5 of%) @ 5Jie, 5] 5] 8] ] sYops1 + 16 ssreesianss 19,762 9.2%
TOFAL s oo 5w 9 e FTANAN AT 4]0 5 s N T e we 299 587 34.,6%
Chart #12

LN
Tore



AT T T—eT

Ao

LA S el

e e

ITEM STANDARDIZATION CODES

ASSIGNED
COUES BY PROCESS GOORDINATION MEANING
0 AEC-PA__ IS 0 T3TM_UNDFR SPECIFICATION CCNTROL OF ARC R KS
1 T % YES ITEM INCLUDED IN ITEM REDUCTION STUDY -
REPLACES A GODE 3 JTFM
2 PA RS % ITEM IMCLUDED IN ITEM REDUCTION 5TUDY -
DOYS NOT REPLACK A CODU 3 ITEM
AUTHORLZFD 5 ITEM NOT YET SUBJECTED TO STANDAIQIZATION
POR
SPCIUREMANT 6 PA ¥)_POTENTIAL No NO_STANDARDIZATION FOTENTIAL
A DTRA TECHNICAL FEVIEM NO A NFW ITEM PROCESSED THROUGH A DTRA THA?
NEW_ITEMS CANNOT BE SEFLACET BY A4 EXISTING ITEM
B PA SPECIFICATION NO A NEW ITEM CONTAINED IN A Ni¥ OR REVISE)
UPTATE SUPERSEDING SPECIFICATION OR STANDARD
I Y RS NO ITEM INGLUDED IN ITEM SEDUCTION STUDY THAT
LACKED ADEQUATE TECHNICAL DATA
P STRA TECHNICAL REVI:W NO A NEW ITEM FRCCESSED THROUH A DTRA THAT
SN - W TTEMS_ | __ _ __ _LACKED ACEQUATE TECHNICAL IATA
NOT 3 PA 185 s ITEM INCLUDED IN AN TTEM R:DUCTION STUDY -
AUTHORIZED FOR __GENERALLY REFLACED BY JODE ) ITEM
PRCCUREMENT ) I
£ PA SPECIFICATION No AN TTEM REPLACED BY NEW OR REVISED
SUPERSEDING SPECIF ICATION OR STANDARD o
PA ~ PREFARING ACTIVITY FOR ITEM REDUCTION STUDIES
IRS = ITEM REDUCTION STUDY
Chart #13

23




—

P i ad

A— e

The benefits of the new procedures are to: (1) Capitalize on
engineering decisions without vepeating the review of an item in supply;
(2) Eliminate unnecessary coordinition; (3) Reduce the number of items
being encrdinated; (4) Identify technical data deficiencies; (5) Dis-
courage item reduction studies without pay-off; and (6) Eliminate unnecessary
publications., The basis for the benefits of the new procedures is the rew
item standardizatior status coding system., The new coding system
identifies those items in supply tha:z are procureable or nonprocureable,
who made the decision, and why it was made., In addition to the establish-
ment of & new coding system, we eliminated the printing and distribution
of military supply standards. This alone achieved a saving of appreximately
$100,000 per yeer, On the accompanying chart, the new coding system
1llustrates some of the features of the revised procedures.

Chart #13 illustrates the new standardization statvs coding system,
I% should [{irst be noted that items are divided into two categories; that
38, those autherized for procurement and those not authorized fcr procure-

pent. The four basic ways an item can be coded are illustrated by the
colors ===

1, Codes "O", "1", "2", "¢", and "3" are assigned by means of an
Item Reduction Study. The only items to be coordinated In this process
are items coded "3" or nonprocureable, and their replacement, This
eliminated approximately 757 of the previc s coordination worklead involved
in Item Raduction Studies, The new alpha code 'C' pinpoints those items
on which a study could not be completed because of lack of adequate tech-
nicai data, These items are thus earmarked for a future review.

2. New alpha codes "B" and "E" are used when engineering elements
issue a new cr revised superscding specification or standard whereby the
new item covered has one-way interchangeability with the superseded item,
Thes¢ decisions made in engineering will he implemented in supply without
any further coordination. This proce-lure applies only to groups 59 and 53;
that is, the elecirornics and hLardware areas at the present time, There
ar2 approximately 50,000 actions of this type each year whichk will no

longer have te be coordinated in an Ttem Reduction Study through the use
of these codes,

3, The new alpha codes "A" and "D'" apply to the DTRAs only, The
basic idea here is to %ake advantage of the DTRA technical review without
£iling the item away to be brought sut for examination aii a later date as
was the case in the old system. A DTRA will assign an "A" code to an ltem
when in the course of the technical review, with adequate technical
data, it is decided that the item cannot be replaced bty another item in
the sayvziem, In the svent the propoeed new item entering the asyatewn
is not accompanied by sdequate technical cdata, the DTRA will assign a

D" cude, thua earmarking the item for furthex review after the technical
data is obtained,
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4, Numeric code "5" will be used to indicate items having no peieatial
for stardardization, This code will be applied on an item name or '5C class
basis, It was not intended to be applied on an item-by-item basis. This
"no potential” area consists mainly of categories of items which are onz of
a kind and whevein an Item Reduction Study,. if conducted, would have little
or no potential for aliminating iteme from the supply system, We are trying
to avold conducting Item Reduction Studies where the anticipated pay-off
would not exceed the cost of doing the job,

We have issusd annual program guidance in the Standardization Program
establishing DoD goals to complete all status coding of the 68 DTRA FSCs in
a five-year period, T...e goals will cover about 75% of all iters in the
system, Substantial progress has been made. The percentage of items coded
in these classes has risen from 19Z to 36Z, In the past year—-und-a-half,
cver 2 half million items have been coded in these classes,

Another significant program effort is the so-called .tem Name S:udy
(Chart #14), Approximately one and one-half years ago the DoD Item Eantry
Control Office prepared a staff study on the problems created as a result
of federal cataloging rules which allowed many items of homogeneous families
to be clessified with the Federal Supply Class of the next higher assembly
instead of the "Home" Federal Supply Class specifying the approved item name.

Scme of the examples of these common use items which were being prolif~
erated throughout the federal supply classification structure are shown on
this chart. Spur gears, constituting over 34,000 federal stock numbers were
classifiad in 104/ different Federal Supply Classes; the item name, bearing
sleeve, with almost 25,000 federal stock numbers, appesred in 209 Federal
Supply Classes; there were many other similar examples, As a resuit of the
recommendations growing out of this staff study, # joint task group was
organized and a sample study made of selected item names. Or the basis of
this very limited study, it was concluded that the potential for item
reduction reclassification of coding fur integrated management was signif-
icant and that a program should be initiated to correct this situation.
Consequently, the federal catalog ruies have been changed on 196 item names
so that any item having these item names will be classified only in the
home FS5C, It is estimated that this will involve abcur 450,000 items,
300,000 of which are under military service management and will be subjected
to item management coding for integrated management. There are 39 item
names still under consideration fer this treatment.

This project dramatically illustrates how the management improvsment
project initiated in one area can have wide r-+nging impact on other areas of
logistics muanagemert. While our primary motivation in initiating the staff
study had to do with controlling new item entry and item reduction, it is
obvious that the firnal outcome will be a major shift ir logistics management
responsibilities 2nd a substantial cleening up of the Fedcral Supply Classi-
fication System.,

25




ITEM NAME STUDY

PROBLEM: MANY ITEMS OF HCMGGENEOUS FAMILICS ARE BEINC CLASSIFIED WITH FEC CF NEXT

HIGHER ASSEMBLY INSTEAD OF THE "HOME" FSC SPECIFYING THE APPROVED ITEM NAME.

AAMPLES:
APPRQOVED 1T:M NAME #ESNs % IN HOME FSC NAME APPEARS IN
GEAR, SPUR 34,514 39 196 FSCs
BEARING. SLEEVE 24,884 36 209 FSCs
TERMINAL BOARD 19, 581 51 154 £5Cs
WASHER, THRUST 6, 000 28 141 FSCs

FIND INGS: 2ASED ON A SAMPLING OF SIX ITEM NAMES
» ITEM REDUCTION POTENTIAL - 6.8%
DRECLASSIFICATION POTENTIAL - 75%

P ITEM MANAGEMENT CODED FOR INTEGRATED MANAGEMENT POTENTIAL - 64%

Chart #14
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Ia summary, menagement disciplines are needed to control the flow of new
iteus into the inventory, as dams sre used to control and regulate the flew of
water in a stream (Chart #15).

Upstream, disciplines applicable to military designed materiel are rejuired
to keep the logistics systen from being inundsted with all the varieties of
iteme &vailable in the total economy. Modern, up-to~date specifications und
standsvrds, backed up with appropriate screening techniques, are essential to
stem the tide at this psint,

Turther downstream, logistics management disciplines at the provisioning

aind cataioging stages are essential to assure that the residue of new item entry
ie¢ only those items that are essential for support of the operaticnal forces,
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BASIC RESEARCH - A CONTRIBUTOR ARD USER

Dr, S. D. Bﬂlley
Lirector, Picneering Research Laboratory
U, 5. Army Nuatick Tsboratories

We visualize our role in the Pioneering Research Laboratory as both a
¢ontributor and user of basic kaowledge: that is, to provide an interface
with tnis knowledge te orient it in the direction of Natick and Army interestu,
This oriented research is then, ideally, carried co the point where development
programs are able to pick it up and bring it one step closer to engineering
and finally to a prototype, or incorporated into a specification for procurement,
Befcre leaving this subject I would like to point out thu. there is a frequent
spin-off from one project or research area into areas of interest to the mil~-
itary in rather unexpected ways and in cormpletely unrclated areas. In the
example chosen for this discussion I will voiut out one such spin-off,

In general, however, it cun be said that the more basic a study in a given
field of science, the greater the number of technologies which will eventually
benefitr from these results. One could cite the case of the fundamental
dlegcovery that the nucleus of tha atom can be either fissioned or fused to
produce enormcus quantities of energy, leading to technological advances which
have had a major izpact on our lives, both for good and bad,

One could raise the logical question why do this research in<=house? Why
not rely on university or industrial research to provide this pool of basic
knowledge for the military? I have attempted to answer these questions as
follows:

We do basic research in-house;:

1. To provide a critical mass of trained personnel with the skills and
knmwledge to do significant research in direct support of Army problems,

2, To provide an interface with academic and industrslel research pro-
gram: end scientific literature in general, to give early recognition to those
advences 1n science which can be used in the solution of Avmy wide problems,
and

3, To provide consulting services and Instrumental measurements for
other programs at Natick,

If this capability were nor avaiiable in-hcuse we would be dependent in
large measure on what cur contractors tell us, rather than having a capability
to evaluate and make valued judgments on the research which we purchase under
contract.
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Before lexving this subject I should also like to point out the results
of Project Hindsipht, of which I am sure many of you have heard, This was a
study performed within DOD, to determine whers the greatest return was
realized in developing military hardware; that i3, under contract or in
DOD Laboratories, The ronclusion to this study was thas. the federal military
laboratory, which had a mission orientation, produced morw for the resources
expended than when the work was done under contract.

A full compliment of basic, applied, developm:n* und eunglneering capabil-
ity in a single organization oriented to the solution of recogrized problems
important to the military, seems to be the best arrangewant for previding the
modexrn technical support for our Armed Forces  Th:se capabilities are tupple=
mented when necessary with academic and industrial contracts where the need
for skills required on a short term basis, exceed those we cen provide in-house,

Now I would llke to discuss in some detezll a research .rogram which I
hope will 1llustrate the general thew~ of this symwpesium, trhat is the relation~
ship of all that transpires at Natick tc a procurement document .,

We asked the Food Laboratory, when they were in Chicago, what was one oi
thelr tough problems in providing acceptable food to the scldiev. The answer
which we received, and which 1is still valid today, is the retertion or
resteoration of flavor in preccessed foods, The Pioneering Research Laboratory,
a3 a result, engaged in a three-pronged study to provide information to resolve
this problem and hopefully to achleve at the same time more objective methods
for the evaluation of foods for procurement in lerge quantities for the Armv,
The thre= approaches used werc:; (a) the 1solation and ‘den:ification of
volatile compounds in food: (b) the separatinn and characterization of the
non-volatile compunents which could be associated with the origin of the
volatile components; and (c) the biochemical events relating these twe,

In tackling the first part of this program, that is, the stuay of the
volatile composition of a food, we selected a food from which we were quite
sure of getting some positive results, That is cabbage, When this work was
initially undertaker tha techniques of gas chromatography and mass spec-
troscopy were just belng adopted by the analytical chemist to determine the
composition of matter, Our laboratories were cne of the first to apply these
techniques to food problems., This has deveioped to z point where a coupling
has been achleved between the gas chromatograpli and the mass apectrometer 8¢
that each semarated component ar it iz eluted from the gas chromatograph is
introduced into the mass spectrometar and the fragmentation pattern of that
compound provides the analysis. We have recently acquired a high-resclution
mars spectrometer with & gas chromatograph attached in which we plan to con=-
vert the signal of the mclecule being anaiyzed into a computer znd obtain a
print-out of the wumber of carbon, hydrogen and other atoms in cach fragment,
end from which 1t will be posaible to reconstruct the molecule in question,

Howewer, to retuyn to my sStory on cabbage, in one gap chromatogram vsiug

a2 sanple of the head spsce over a freshly prepared sample of :sthage, nae
pesk pradominated over all others under the conditions of this experiment,
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It has been identified as allyl isothiocysnute, and reprosente one of the mafor
components found in fresh cabbage contributing to the characterlstic odor of
cabbage,

¥ith this information it was now poseible tc see wha® happened to this
and cther volatile compounds when cabbsge was subjected to a processing
treatment, as for example, dehydrotion., The gzas chromatogram of the dehydrated
products clearly showed the loss of volatile allyl isothioscyanate, Thux, much
of the aroma of tha cabbage has been remcved iu this processing treatment,

While this work was going on in our izhoratorjes bilochemical studies,
largely under contract te Natick, suggested that possibly enzymeg could
be ured to restore lost volatiles in such processed foods. When this
dehydvated sample of cabbage was then reconstituted with an enzyme and water,
the allyl isotl focyanate wan restored #8 found in the fresh product, The
principle of regeneration of fresh flaver notz to 2 processed food seeme to
be gen27ally applicable to ull plant products.

While this phase of the work was going on the organic chemists, rtudying
the nou~volatile compounds in cabbage, were ahle to show that thloglucosides
ware the flavor precursors involved; ct leant as far as the 1sothlocyanatas
wer> concerned., The proot of thic was to take the pure chemical and treas
it with the required enzrme, This reactior, Equation I, is shown in the
genieral form to cover all the isothiocyangtes which might be formed.

Egquation I
! Enzyme
i + HyO
N—— 0SC;
P RNCS + glucr3se + sulfate

In the cafe of ths mdst prorinent cf thasz, the R refers to the allyl radical,

28 a direct result of this research, but irn an entirely different arer of
f interest, t was possible to show the focrmativn of goitrin, Equation II; an
active principle in certaln foods that produce golter,
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Equation II
ENZYMATIC HYDROLYSIS OF PROGOITRIN TO GOITRIN

Enzymatic
HZC g CH"CH"CHZ- -S-(,(,EQOH hydrol;;giua HzC.CH'CH-CHZ-N.C-S

Myrosinase
QB N-0~SO3K 309¢/5 hr, OH
J-Isothiccyano~-2-hydroxy~3~butene
Progoitrin '
14 “
hyCo———1IH ‘,.C'Lizatw
(-..- g

Goltrin
Akt ST

(1=5=Vinyi-2~thiooxozolidone)

The goitrin was shown to be produced throug!. enzymatic nhydrolvsis from
progoitrin in the ¢ ame manner as the iscthiocyanates since progoitrin is also
a thioglucoaide. And since progoitrin was fourd to be present in cabbage leaves
In appreclable quantities, it has been proposed that geliter In humans may result
from eating cehbage, where cabbage or other members of this rcamlly are a major
item in the food diet. The physiologlical activity of the enzyme produced com=
pounds in food, in addition to thelr flavor and aroma properties, may be
considered s spin-off from this research, The generation r~f goitrin is conly one
such cxample, Since this is a relatively new field, we believe many other cuzyme
important reactions and products will be found in the future,

A number of plant materiala as well as dalry products appear to be amenable
to the enzyme-flavor concept as shown in Table 7,

Table 1

FROCESSED FOODS IMPROVED IN FLAVOR BY ADDITICN OF ENZYMES

Celery Carrots Oranges

Cabbage Onions Strawberries

Mustard Garlic Pineapples

Parsley Milk Raspberries
Hocseradish Tomaroes Radish

Spinach Baranas We :rerees, etc, _j




However, additional hasic and sapplied research, as well as development
will be required before we know the chemistry involved and how best to control
the reactions lz2ading to enhanced flavor in each of theme, For example, for
these reactions io be used commorcial'v, 1t would he necessary teo have a source
of cheap enzymes, possibly extracted from waste bilological material or from
some othar source. Fortunately, in the case of cabbage our microcbiologists
were able to show that the fungus Aspergillus sydowi, may be such a commercial
source of the enzyme thioglucoridese, 1.e. the enzyme which specifically breaks
dowm thioglucosides., Similarly, other enzymes may be found to produce other
flavor notes from appreopriate flavor precursors. Additicnally, it is not
rufficient to know the ldentity and quantity of volatile compounds in a food
o provide a basis for an objective procevement procedure, It is al o necessary
to kncw which compound or compounds are most important to the flavor of the
food; that 1s, what is the thre: ~la level c¢f perception for these compounds
and how this relates to the fco. cceptability, In coffee, for example, our
laboratories und oth:z:8, have idenvified over 300 separate compounds, Obviously,
all nf these cannot con.ribute equally to the agreeable aroma and flavor of
freshly ground and brewed coffee. Tc better understand this part of the
problem, szersory physiologists and psychologiste in the Ploneering Kesearch
Lavoratory, using both humen and animal subjects, are attempting to correlate
tensory sensations with chemical composition, Part of the problem ia to know
the mechaniam of teste and odor perception, and current work using the berries
and lesves of certailn tropical nlants have glven us some interesting results
along these lines.

Time does not permit a decalled report on this work, but I would like to
wention briefly some of the findings to the present cime. For example, when
the leaves of the plant Gymnemia sylvestia are brewed in water the extract
when taken in the mouth blocks the sweect tasting buds on the tongue so that
when gugar or saccharine is then placed in the mouth it 1is no longer sweet,
but tastes like sand, Simliarly, 1f ona chews the berries from the miracie
frui«, Synsepalum dulciticum, another tropical plant, sour or acid fruits no
longer taste sour, but sweet. Thz concept of cornditioning the tas*s buds in
the mouth in advance of the ingestion of the food offers some rather exciting
possibilities for increuasing the paia:zability of food in our ration system,
We also neecd to have a better understanding of the sensory organc controlling
the sensation of aroma. Currently, iittle research hes been perfrn:med in this
area, but we might expect that chemoreceptors are also functioning here and
these may be capable of control through chemical action.

in closing, { would like to be able to report that ipecifications have
been written which would make it possibie to employ objective methods, such
as elecrronic Instrumental measuremenzs . to quickly and decisively decide on
the quallty and acceptability of a food before it i1s procured in large quan-
title: for military use., Unfortunately, we have not yet reached this goal.
To Lring these concepts which I have described into wide usage will require
a much greater effort than funds and persornel a.e¢ available within the Natick
Leaboratories,

Frrxtunately, sclence is an open book - a book that all can read whether
tiey do resedarch in this country or elsewhere. Hopefully, others will pick up
these coacepts and help to bring them tn g point where useful, practical methods
for the improvewent oi the procutrement of foods for our military feeding system
car e realized.
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EARTH SCIENCES RESEARCH IN MILITARY APPLICATIONS

Dr, William C. Robison
Geograpby Division
U, S. Army Natick Laboratories

In contrast to some of the other latoratories from which you have just

1 heard, Tarth Sciences Laboratory does not produce any type of end product
except information. It is our mission to study the environment of the earth
and to provide technical data which has been analyzed, evaluated, and put into
undsrstandable form about any part where our military forces may be stationed
or may be required to operate. This information is intended to provide the
designer, the tester, and the user of military equipment with knowledge of
the environmental stresses to which it might be subjected in the fleid and
the limrcs of such strasses which should be anticipated, In the past =z
majority of our research has been concerned with climacic aspects of the
environmea*, but our wission 1s not iimited to the study of climate, It
must be coacerned with all aspects of the rnatural environment including
climate, terrain, and living things, and their Interactions with men and
materiel,

The information that we provide may be given on any one of three distinct
levels., First, is the level of the sclentific community in general. Our
f research results may be reported either in the NLABS serles of teihnical reports or
in the open literature, and they may consist of many different types of
material ranging from quantitative analyses of data to atlases presenting
information largely in map form, The second level on which information might
be provided is in formal military documents, For example, the basic Army g
document for specifying design criteria is AR 705-15, "Operatinn of Materiel
Under Extreme Conditions of Environment," which sets forth the clime*i:z limits
for which Army materiel must be designed. rhese limits must be consistent
with those specified for DOD use in MIL STD 210A (Climatic Extremes for 4
Military Equipment), and with the limits agreed upon for use by the ABCA
countries in various quadripartite agieements, The research on which all
of these documents are based was largely performed in the Earth Sciences
Laboratory.

The third level on which we present environmental information iy in
informal responses to inquiries that come both from within NLABS and from
users in other parts of the defense establishment and their contractors,

We have established a separate task to cover these advisory seirvices and we
answer outside inquiries almest daily. These inquiries cover a wide range =
from summer temperatures in Lthiopila to the height of the forest canopy in
Vietnam, Sometimes the answer can be provided by a teiephone cali; at other
‘imes 1t 1s in a letter report, maps, or dara tabulations,
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Two examples of products of the Earth Sciences Laboratory will suffice
to {1lustrate the foregoing remarks. Climatlc criteria for the design of
matzriel were £irst published in & Special Regulation in 1950, They were
based on inadequate data, because date were not available for many parts of
the world, and the form of presentation was reletively unsophisticated. This
SR, which was to be used by designers, prescribed extreme maximum and minimum
temperatures equipment had to withstand, However, to prescribe that all
equipment must meet both the maximum and minimum extremes was inefficient,
Furthermore, thie initial guldance ignored the factor of length of time that
such extremes might be expected, and the combined effect of temperature with
other climatic elements such as wind and humidity. Subsequent research has
rade the design limits more realistic by incorporating into an Army Regulation
more comprchensive data. These conslder the interactions of different cli-
matic elements, the cccurrence of daily cycles in extreme environments, the
percentage of time during which the extreme conditions might be expected to
occur (or in of'ier words, the degree of acceptable risk), and the delimita-
tion of distinctive kinds of extreme conditione in difierent parts of the
world. Eight climatic conditions have been recognized in the latest revision
of Army Regulation 705-15, including two intermeciate ‘ategories, Each of
these categories represents distinctive conditions found in different parts
of the world, and it is not necessary for a single iiem of equipment to meet
all of them, The revision of the AR, incorporating thece conditions, is now
in au advanced state of coordination and is expected to be adopted soon for
Army-wide use, A revision of Military Sta dard 210A for DOD-wide use is
currently in progress in cooperation with the Air Force,

To make environment.al information mor-» readiiy available and under=~
standable to design engineers, we have cooperated in several projects which
are now either complete or in an advarnc:d state. Several years ago, it was
decided by Headquarters, AMC, to prouuce an =2nvironmental handbook for use
of all AMC elements concerned with environmental engineering., This is intended
to provide detailed informatien on the measurement, occurrence, duration,
simulAation, and testing cf the effects of the more important factors of the
natural envircament, The Earth Sciences Laboratory is one of the chief
contriburors to the handbook, and has completed drafts of chapters about
temperature, precipitation, humidity, atmospheric pressuve, solar radiation,
wind, salt fog, flora, fauna, and biodeterioration of materiel. These have
gone to AMC Headquarters for consoiidation with the contributions of other
laboratories and commands,

The original plan of the landbook catled for a final volume to consist
of a Glossary of Environmental Terms, standardized for DOD use, This, too,
was assigned to the Earth Sciences Laboratory for implementation, with
coordination by the Quality Assurance Office at NLABS. As it turned cut,
the final portiou of the Handbook (1. e, the Glossary) was the first to be
coupleted, It hss been compiled, coordinsted, and adopted as MIL STD 1165.
which has been published and is now availablie to prospective users., It
presents approved definitions ot terms that are used in describing and
studving both natural and induced factors of the environment., Most of these
definitions were derived either from glossaries previously standardized
by various DOD agencies, or from glossaries standardized by recognized
scientific organizations.
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The examples of end products that I have mentioned, namely, Army Regulation
705-15, MIL STD 210A, the Glossary of Environmental Terms, and the Environrental
Haudbook which 1s now in preparation, are formal documents presenting the
results of earth sclences research, We consider as equally important both
our yesearch reports and the informal type cf information that we can provide
on short notlice and which our on-going research program is iatended to make us
increasingly capable of providing., We invite all elements of NLABS toc make use
of these services,

AIRDROP ENGINEERING IN THE TECHNICAL
DATA PACKAGE

COL Jemes G, Bennett
Director, Alrdrop Engineering Laboratory
US Army Natick Laboratories

Gentlemen,

Before discussing what our part in defense operaticrs is, - and how our
technical operations contribute to the solution and preventlon of those orob-
lems which arise vhen fielding and maintaining equipment - let me first,
quickly introduce to you, the Alrdrep Fagineering Laboratory.

Actually, our fuaction i1s clcsely akin te logistics,

Our business in Alrdrop Engineering is to provide the vehicle or means
by which our troops may be supplied and resupplied by airdrop with not only
food, clothing, and ammunition, but all classes of supplies.

Presently, we have the means by which we can ailrdrop to our troops, items
ranging from lightweight food packets, to armored vehicles in the weight
range of 20 tons.

The items which we develop range from such soft goods, as parachutes
and webblng, to hard goods, such as cargo platforms, tiedown devices; to
complete sopnisticated systems for use with the new C-5A alrcrafr; - which
incidentally, has a requirement capability ot delivering on a s*ngle pass,
fifteen 19,000 pound loads, or four individual 50,000 pound loads,

We feel that the function of our items are quite important to the
safety of our troopers, as well as their personal support, and as vell as
the logistical support which was demonstrataed at Khe Sanh, With all eof
its lines of communication cut off, annihilation was inevicable: however,
by airdropping over ten thousand tons of supplies during the 76~day siege
allowed this isolated outpost to survive,

Because of the criticality of our icems, we depend on an extensive
anount of testing to prove out the safety and veliability of these items,
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We start off with the bench testing of components., Then, we go on to
obtain an alr safety write-off, wvhich means we must receive Alr Force approval
of our item before we are allowed to use it in Alr Force aircraft, This is
followed by an extensive engineering-design test where we first "fly" the
item, After this is accomplished engineering and service tests are conducted
by the Test and Evaluation Command.

The testing develops a wealth of data used to verify the design com-
putations, From this information, we firalize our technical data package.
Intagrated into this package and inherent to the item;, is the reliability and
maintainability considerations.

No one latoratory is ccmpletely self-sufficient, and wea are no exception.
We rely on the Clothing and Personal Life Support Equipment Laboratory for
theilr expartise in engineering the fabrics of our soft goods items.

We depend on the General Equipment and P.. aging Laboratory to support
ue in some of the laboratory testing and their expertise in metals selection.

We depe:d upon the Pioneering Research Laboratory for the human cngineer-
ing aspect and upon the Earth Sciences Laboratoxry to help us in establishing
the operational criteria by telling us, for example, what grovund winds we
may expect in Vietnam on certain days in December, and what the weather will
be in other places throughout the world, so *hat we may engineer our items
and know chat they will function in the envircoment where they sre expected
to operate,

The interfacing of the disciplines available here, and the interrelation-
ships between the other laboratoiies, industry, and ourselves, i3 the true
recipe for success,

We all realize that very few items developid ever pass smootauly fiom
conception to the end of service life without a good number of problems
ariging - most of which have solutions.

For the next few minutes, I'd like %o talk about an item called the
"Cargo Parachute Release".

FILM (2 minutes)

A simple machenical drvice is used to disconnect the parachutes from
the load at ground impact.

Witheut such 4 device, the large cargo parachutes would drag the load
causing serious damage to the equipment.

The item you have seen, was originally developed by one of our sister
sevvices and, offered in its original form, to the Army for evaluationm,

From this evaluation, it was determined that the release would not
satisfy Army requirements.
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It was rewcrked and retested. However, new deficiencles were reported
whizh withheld approval for issue pending re-engineering and subsequent con-
firmatory testing to ascertain that the deficiencies were corrected,

While a tremerdous amount of testing is conducted to grove out au item,
the true test of item suitability is when you buy a sizeable quantity and
plaza it Iin the hands of troops. Troops will uncover any weakness that may
exist, since they are the users.

Our item was re-engineered and a contract awarded to fabricate a small
quantity of test prototypes, which after counfirmatory testing were approved
for field use,

While I have quickly glazed over this .tem, let me point out what took
plrce from the receipt of the test item for evaluaticn, until the preparation
of the final purchase description, covered a period of 2 ) years,

We are now at a point in time where the Army is in a positic: to mass
produce the item for isstie and reserve stock,

Permit me to digress for a woment, since we are different from the other
laborateories. MNinety perceat of all the items which we develop have no
counterpart in industry, whereas if industry had a similar item; we could
probably be able to specify our items by performance.

But because oi the criticality of the item; its peculiarity to military
application, and because of the marriage of components to a systemn, we
control our item by design, and therefore our specifications are design
specifications.

The procurement package which i1s used in mass purchases contains all
information and docimentation necassary to obtain a competitive bid,

This package consists of the Technical Data Package whick describes the
maceriel along with the administrative, legal, and fiscal informatior neces-
sary to obta n the bid, Naturally, our lion's share of interest is in tle

Technical Data Packege.

You recall :-he Technical NData Package coisists of all technical data
required to describs the item, This will consist of drawings, purchase
descriptions, apecifications, performance requiremente, quality assurance
provision an. packaging.

We atart our Technical Data Package as soon as possible in the devel-
opment cycle, usually used for the first time in procurement of the
engineering test prototype.

The Tachnical Data Package is a viable instrument which is continually
improved and : pdated,
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If we hiad the ideal situation after engineering test, when the design
becomes fivm, the Technical Data Package would be updated to correct all the
deficiencies noted, and then used to procure ST models, Concurrent would
be the production engineering phase, where the item would be made compatible
with production methode, and in a form which would invite maximum procure~
ment competition. The Technical Data Package would be tested by several
concurrent small quantity procurements.

The data gathered from the production test, would be fed back into
the Technical Data Package, which would be used in forming the final coordi~
aated specifization.

As I gaid, this would be the ideal. Howeve:, several exte —el and
overriding pressures ave brought to bear, and th: unusual becomes the usual.
There usually is a desperate reed by the field for the item, so we take a
few shrrt cuts to alleviate this solution, Funds are critical and in short
gupply, and certain privrities requive that we adjust our schedule. Again,
we eliminate a few steps,

With the case at hand, there was no production engineering conducted as
a direct engireering effort: There was no designed production tests of the
spacification and drawings. Couple this with poor manufacturing quality
control and poor coantractor inspection and you have coutinucis brush fires
which are difficult to extirguish,

Whenever deficilencies in an item such as the release 1s uncovered, our
engineers are quickly put to the task of zclving the problem, testing the
solution, &nd revising specifications as necessary to prevent recurrence in
future contracts,

Let me make something clear. We are not infallible, and deficiencies
will crop up occasionelly in our Technical Data Package., However, the major-
ity of changes to specifications are made to beef them up to close loop-holes
and to preclude the marginal cuntractor from delivering marginal quality items,

This has also been the case with th: Release, Today there are about
30,000 items in the supply svstem from approximately five contractors, Of
the five contracts, we have only three different fabrications., One of the
five defaulted because of his inability to produce an acceptable item,

We, as do the other laboratories, zoi.tinualiy police our Technical Data
Package. We review and try to incorporate the latest production techniques,
We review our package to elimirnate unnecessary features - eliminate gold
plating. We review our design to lower costs - value engineer it. And
mest important, we review our package for completeness and accuracy,

In closing, let me say that all of us in the Airdrop Engineering Labor~
atory believe we¢ are doing onr thing when we produce a good specificaticn,
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THE SPECIFICATIONS FOR CLOTHING AND TEXTILES
AS RELATED TO THE REQUIREMENTS OF THE USER

Dr. S, J, Kennedy, Director,
Clothiag and Personal Life Support Equipment Laboracory
US Avmy Natick Leberatories

The primary job for all of us here in the Army’'s reseavch and davelopment
center at Natick; Mass, 1s to wor®t for tho u.timate consumer, The consumer
is ynur brother, or husbund, or friend in Vietnam, or the son of some friend
vho 13 somewhere in the Armed Forves scattered over the face of the globe
wherever our Arwed Foxces are deployed. It 18 our job at Natick -~ and not
ours oniy, but that of many othar pecple involved in thils same overall task,
to find out whet h: wants -- what he needs -~ and then to deveiop it, test
12 to make sure it wiil perform its function properly and adequately, write
& specification for it, and cthen ask DSA to buy it for ue,

In that sense we &t liLADS i1epresent the consumer, because vwe are the
tltimate organization thar 18 responsible for translating his needs into
three-dimcusional items, and then finding a way to descrive them in a
svpeclfication which will set objective standards for you to bid on, and to
prudvce against,

Let us look 7or a moment act our job here at Natick in terms of vhat the
users want and need, Their needs are expressed ultimately in terms of
spec’fications., Here you should reccgnize that there are thres essential
aspects to apecification-

First, thay are the =nd product of rusearch and development, All of the
research inic materials; ell of the study of design in relatior to other
elements of the soldier’s clothirg-equipment systor- and all of the ccnsumer
testing, whather in this country or in combat areas, is wrapped up into the
specification,

Second, specifications represent the expression of the functional
requirements of the usev, which the research and developm:rt was conducted
toc meet; and third, they have been designed and worded to provide alil suppliers
wi h a falr level of rompetition,

In the area of clething and textiles, we are concerned with two types of
items:

niforms
Cocumbat Clothling anc Equiopuenz

Requirements for service aad dress uniforms are establishcd by the

Departwer.i of th. Army Uunilcrm Buard. Ultimately the Chlef of 3taff gives
the final approval oo any oniform changes.
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Reavirements for combsar clothing and equipment sre established by the
Cembat Davelopments Command, which determines requirements for all Army
nat2tiel onut of their overall assessment of strategic requirements,

Was can sum up the ren.lremenis for combat clothing by saying that the
functica of the combat clothing end equipnernt aystem is besically to provide
protection against the battlefileld environmaet, Its job 1s to provide the
maximin protection which the otare of the art will permit¢ against rnot just
the climatic environment, which you are most likely to think of, asnd the
phyeical envirconment, expressed in terms of the terrain, the jungle growth,
the mud, and all the rest that nature throws as obetacles 1a the way of the
combat soidie., ktut aiso the enemy-imposed enviroe tent,

It must serve 4s multifunctional protection against Chemical Warfare
agents, against flawe, against the thiermal effects of atomic wespons, It
must protect against observation by all of the new sophisticated detection
systems that have been invented, as well as the human eye and photegraphy.
Finally, it must include crmor to protect the wital zreas of the body to
the maximum degrea possible without seriously interfering with phyeiclegical
efficiency.

This vask of protection falls upon the soldier's clothing, footwear amnd
equirment system, For only from textlles and textile-like msterisls can we
satistactorily fashion a protective shiald against vne of these hazards, which
we refer to as the scidler's twelve-dimensional environment. And this shield
must be integrated into what he wearz or puts on lils body.

But we cannot bulld a Maginot line arnund him, We are concerned with
protecting a liviag being, whose lecvel of body activity varies widaly, and
wro is provided with a whele complex of body functions whose role is to main-
tain him in thermal balance, regaxrdlesz of what his envizonment may be,
Wkatever we put on him affacts nils physiclogical xesponses, The wore pro-
tection or protective devices we place uvren him, the more we limit the perioa
in which he cen be effective 88 & wombat soldier.

Accordingly, our task ie uot simply to develop effective weans of
protection against each si these hazards in a textile-cloithing-equipmint
system but tc incorporate all of these forms of protection into a single
efficlent systam created frow multifunctional materials, It must oz a systenm
that will react pesitively agalnst several of these cowbat hazards slmule~
tanecusly, 8o that it will provide some degree of protecilon against all of
them,

To acconplish this, we need to have the tznefir of all kinds of research,
for ours is an inter~discipiicary cusk., We draw upon the results of research
in many fields:

Puysiology
Psycholoxy

Hunman Engineering
Physics

Chemistry
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Ceography
Cliwatology
Medicine
Anthropemetry
Materials Sclence
Textile Technnlogy
Clothing Design

Contributions from all these fields find thelr wa .to ¢gur final
dacisions as to materials and design selec*‘on,

In a sense we are primar; users ~~- perhaps, che primary users of the
results of research in many of these fields here at Natick,

Our aim is %o be alert to what other elzaments of this YNetick research
complex can contribute to attalament or our objectives, as weil as to what
is being done 1n industiy and in the fields of science ovutside. They need
4150 to be alert to our noeds snd to adjust their progress 3o that they will
be making positive coutributions to our develorment programs,

I tould say a lot about other development problems of worcking in a field
which is domiuated by art and crafc, but I only mention the question cuce put
to the late Albert Fipstein, who was asked why with su’h great advances in
sclence, it was not possible to distribute the fruits of these achievements
wove effectively tc the peoples of the world, RKe repiied, "Politics is much
more difficult chan physics,"

I thiak we can sa; the same of this problem nf protection against modern
munitions, that it is much more difficult to counter the effects of thre
rapidly increasing lethality of weapons with a protective system, than it
i8 to devclep c¢he weapuns and munitions themeelves. Just look at the problem
of prntecting against atomic weapons,

When you look at the broad spectrum that extends from basic research on
the one hand, to the art of clothing design on the cther, it 1is apparent that
ae you prcgrecs out of the field of basic research toward engineering aand
the ari and craft of clothing decign and constructior, the application of
sclerce becomes mu: and more difficule,

4nd yet in spite of this, our accomplishmente in providing protection
have been Impressive, We have body armor in Vietnam that has saved many lives,
Mcst people, particularly military officers, who are entranced by exotic new
weapons take clothing and foctwear for granted and do not recognize what a
miracle clothing actually is; what great technical achievements, what imagina-
tion and art have gon? into the creation of wmesa-produced clothing that will
fit figures of all sizes and shapes and provide significant protection against
the whole spectrum of the hostile eavironment., Just because this 1is so is
no recson why we here at Natick should sit by quietly while the so~called
“pure szientists", and “basic research” devoteea look askance at ua.

We are uccompiishing something useful -- even though they mav be shockes
at the idea,
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We are working for an nbjective, to protect our combai troops, and wa
need the results of thely rescarch to help us.

Ultimately, aiter the item is developed, we shall nced a purchase
description. The first edition hes to be developed during the development
process, but it becomes improved and refired progressively as development
an( testing progress, until the item is finally type-clucsified,

What we pronduce, acccrdingiy, in a purchase description or specifica-
tion ie;

(1) &n azcurate description of materials

desi gnus,
ccistruction details,
major test crxiteria
for establishing che standards of performance
of components and materials.

(2) A standard for fair competititive procurement.

In clothing we have a further task, and a very different one, of develop~
ing patterns and grading them,

When you go into a retall store to buy a ready-made sult, you can expect
to gev falrly well-ficted without major alterations, because the industry pro-
duces a very wide range of sizes. A good men's clothing store, for example,
at the gtart of the season would start with the winimum of 100 sizes, Several
vears ago we checked into this and found that Wannamakers in Philadelphiz
start the season with 100 sizes; Hart, Schaffner and Marx retall stores at
57; Jacob Reed with 155; and Barney's in New York, who specialize in fitting
nutsizes; with 168, To do this, the basic pattern must be good and a great
deal of skill is required in grading these patterns so they fit properly,

Having prepered the specifications and the patterns, we must then clear
the specifications with the other Military Services since we in the Army Natick
Laboratories have the responsibiiity on 1l common~use items used by all of the
Military Services. Also, the gpecification must be cicared with representative
firms in the industry cciucerned.

Finaily, the specification on clothing and equipment items is sent o the
DSA Procurement Center at Philadelphia (DP5SC) as a specification citation for
procurement ,

I night add beyond this that we ulso have a big job to provide DPSC with
technical support acress the whole spectrum of thelr procurement actlons,
Tnis includes such things as providing assistance tc¢ contractors whoe have
taken & cuontract and do not itnow how to fully make the item; wrovide technical
support in lega® casus; ascistance to inspection; :nd many other forms cf
technical support.
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In this area we have many problems, bui perhaps the biggest une today
which is particularly evident is the maintenance of quality. T am nct so
much concerned with those aspects of a speclfication that are subject to
objective laboratory testing., While laboratory test methods Jin the flelds
of textiles and related products are not perfect, we can generally rely on
them to protect the interests of the military consumer.

The area tha/ 1s most troublesome is the matter of definition of
quality in aspects that are not subject to laboratory testing - overall
quality, 1.e.,, freedom from defects, and the standard of quality in
respact to defects,

Today this problem is more acute than 1. has ever beea before in
my experience., It 1s true in comnmerclal szles as well as in our procurementc,

I am referring to the lncreasing amount of defectlve merchandise which
is reaching the consumer, merchandise which 1s competitively priced with
good style and appearance, but which 1s sericusly falling short of consumer
axpectations,

A few months 2go I went to a store with my wife to buy a inew fall
coat, It was a top quality women®s speclalty store, and its goods are not
low~priced. When she went to button up the first coat she tried on, a
button ceme off in her hands. Then a second button came off, She turned
to me and sald,'What do I do with these bittons. Whoever bavs this coat
is going to want them,"

Let me read you an excerpt from a recent newspaper article from the
Providence Evening Bulletin of September 30;

"Los Angeles~-Nellie Wong donned her new $50 frock for the first
time and headed off for her job as a secretary at Bethlehem Steel
Corp. In San Franclsco, She sat dowa t¢ type, glanced down at her
slde zipper and gesped as she watched 1t :reep open bty itself--
from the wrong end.

"That's nothing, Nellie, You should see what the store that
sold you the dress is contending with these days. And the factory
that made 1t.

"In fact, the entire clothing and textile industry, from raw
fabric producer to retall merchant, 1s facing = titanic new prob-
lem with defective goods. A cross~section of leaders 1in the industry
agree that the percentage of materials and finished zarments leaving
the factory with serious defects may be as much as double what 1t
was jfust 18 to 24 months ago.

"So bad is the problem at times rhat one major San Franclsco soft
goods chain shipped back one~filfth of all the goods 1t raceived
from the factory during one month this year. The average 1sn't
thai bad, of course. But Judy's Merchandising Corp.. a li4-store 1
Los Angeies-~based chaln with nine million dollars asnnuzl sales,
figures 1t is sending back "way over 10 percent” of everything
from supplierz., That compares with less than five percent 1in 1966,
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"At the manufacturing level, Levli Stvrauss & Co,, San Francisco, one
of the biggest pants makers, has shipped back about two miliion yards
of unsatisfactory fabric in the last 12 months,

"A Burlington representative ie ently sald, "People are paying
more money for an item; so they're iooking more critically at quaiity.”

"Consutier complaints about shoddily put together merchandise,
especlrlly durable goods, have been mounting generally in recent
years, But the consumer is turning his ire on clothing defects.”

First, let us face up to the fact that the clothing and textiie markets
have undergone a profound change in recent years, There has been an intensi-
fication of the sensgitivity of the market to pricing, cost control and the
demands of the market for style and fashion. As 3 result, price and style
have essumed more complete control of the market situation, Most of today's
serviceabilicy problems on consumer's gonds have been related to the high
rate of intvoduction of new materials, new processes and new products to nmeet
these demands of style and fashion, There has been a new generation of pro=-
ducts; wa need mention only permanent press items, stretch materials, bonded
fabrics, soil release fzbrics, new types of knitted outerwear fabrics, non=
woven Interlinings, and many others,

The trial and error approach to which our industries are accustomed for
establishing an optimum balance between price, consumer appeal and perforrance
in service has lagged oehind the accelerated rate of commercial introduction.
The feedback of information to the materials” originators has been inadequate;
new products have displaced those with which the consumer was dissatisfiled,
befcre his complaints got back to the maker. It has seemed that if you can
just get the item on the market, regardiess of quality, it wili sell to consumers
who tiave been so manipulated by the forces of advertising that they will not
care whether they get good service out of it or not.

Shoujd we expect that people who have been taught by mass communication
that they should buy something only to wear it for a short time be:cavse it
will be obsolete from a fashion standpoint; that juality is not really imporx=~
tant and that outward appearance is all that counts, that things are to be
thrown away long before they are woin out? Should we expect that these
people will be quality conscious when they go to work in industry to make
items for the Military Services?

This problem exists even in the distributing trades.
Jock I, Straus, Chairman of the Executive Committee at Macy's, used

the occasion of an annual luncheon of the Broadway Association recently
to ask sorme of the questions that have bothered many of us for & long time,
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"Why does a clerk in a store, yes, even in Macy's, seem unin-
terested in waiting on a custumer who's willing and anxious to
make & purchase? Why 1is rcow service in hotels often so siow?
Why Ls service so notoriously poor, and attitudes v wunaccommo-
dating at auto-repair snops?”

Straus was primarily concernaed sbout the phencmenon of indifferent
customer service, but the same unwiliingness to set hight individual siandards
is true of so many persons in the workaday world. The Macy’'s executive
couldn't quite put his finger on the answer to his own questions, He
thought 1t had something to de with today's more permissive soclety, per-
haps the greater availability of jobs, possibly the werkings of a system
that bases promotion on seniority rather than merit

What we have done in this new economy of style obsolescence is to take
avay pride in vorkmanship. Years ago Thorstein Veblen spoke of the instirnct
of workmanship as the means whereby more effective means would progressivaly
be developed for promoting the material welfare cf society. When we destroy
this kind of workmanship by creating a pyschological climate in whi. 1t is

1noked down upon as unluwportant, we undermine one of the fcundation stones
cf our soclety,

From the consumer's standpoint, and thar is how we look at it, we are
concerned with how we can maintain necessary and falr levels of quality in
a market where ¢he induscry itself is moving away from intrinsic quallty

under the iImpact of this accelerating control of the competitive system by
price and style,

To deal with thie problem, we in the Clothing and Personal Life Support
Equipment Laboratory, have been at work to try to simplify and improve our
statement of quality requirements in our specifications,

(1) We have reviewed and revlised our two basic test method specifi-
cations:
CCe-T=-191
KK-L 311
to adapt

them more adequately to mandatory contractar testing,

(2) We have st idled the application of re}lability concepts and prac-
tices to clothing and related items and iniriated programs to develop means

for quantifying certain aspects of reliabiiity as it can be applied to
clothing and textile items,

(3) We have also developed a new system for identifying qu2lity in
textijes which we refer to as rhe "point system"., In this system we obtain
one numerlcal vaiue to idenvify the quality of a lot, e.g., a fabric is
identified as a 20 point fabric or a 30 point fabric etc., indicating
that its quality level is eguivalent to the sum total of the defects
identified Iin its evaluation. Thus, a 20 point fabric is better than a

46




oL e e

30 point {abric., Similerly, we are developing a simplified point system for
clothing which will utillize a standard listing of defecis with poini values
aciigned to each. By uaing this the contractor can identlfy the quality level
in each of his manufacturing operations or plants or szctions and thereby
readily control his own quality of product by insuring tluat his product at
each point of manufacturc neets his own standards, This new system is about
to go intn production testing,

Robert Louls Stevenson once said, that whether on the lst of January
or the 21lst of December, faith is a good note on which to end.

So I feel that tbls 18 the preper word on which to end this statement
about specifications and quallty on our clothing and texkile items,

Despite the technolegical revolutinn which s occurring in our industries,
and the doubts being created in the minds of the gereral public as to the
importance of serviceability and gquality, I still feel confident that the con-~
tribution t» the Amevican public, and to the whole world which the American
clothing, textile and foctwear industries have made in the creation of high
quality mass-produced items will contirue, and that despite these difficulties
we in the military services will be able to obtain our specification quality
items of protective clothing and equipment for the combat soldier.

TECHNICAL DATA PACKAGES - A VARIETY

Irving M, Weitzler
Associate Director
General Equipment and Packaging Luboratory

The General Equipment and Packaging Laboratory's commodity mission area
is hasically general supplies which inclvde mechanical equlipment, suelters,
and packaging and packing materials and machinery., This wide diversity of
products, both of military and commercial origin, requires a similarly wide
variety of technical data packages for use in procurement of equipment and
in control of design to insure compliance with a.l military user requirements,

GEPL's work includer participation in programs of (1) research and devel-
oprent; (2) production engineeriug; (3} procurement of equipment and missiies,
Army (PEMA); (4) engineering support; and (5) etandardization, In the mechan-
ical equipument area, the end product of all these technical activities is a
TDP, vegardless of the program under which the requirement was initlated and
the design establishied and sccepted. Specifiications and standards with support-
ing data such 3s drawings, associated lists and eupplementary quality assurance
provisions, wake up our technical data package,

For major items of Army equipment, all of the filve programs which I have

Just mentioned wmay bz involved on the same item, If these major items of
equipment are of milltary design, the design is establiehed, evaluated and
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accepted under the R&D Prugram, The Production Engineering Program may be
involved in vefining the producibility and broadening the procurement base for
greater comvetition., The Standardization Program then reflects this approved
design in the specifications and standards as a technical data package, and
engineering support iec furnished during the procurement, inspection, and
accsptance phases of aupplying these items to tue field,

fummercisl items are adupted to military requirements generally through
our ovarall production engineering program of which PEMA is a part., Many
commercial items are included in the GEPL, PEMA Program.

Threughout the davelopment and refinesument of technical data necessary
10r procurement, *here 18 a continuing working relationship between the design
and development persomnel responsible for acceptability of the item and the
standardization personnel who will eventually formalize theze data into
standerdization documents, The deslign people must insure at all stages of
development of the technical data that the integrity of their research and
development is maintained and also insure that expznsion of requirements in the
interest cof securing competition does rot disturb the accepcatbility of the
item to its user., By the same token, the specification writer under the
Standaydizatien Program must reflect these requirements in a document which
will vrovide the best possible procurement situation and stil] maintain the
performance requirements of the item,

To he responsive to development and type classification forecasts, we
try to have the technical data package available on the date of type class-
ification of the item so that procurement can proceed Immediately, To insure
availabiiity of the documeut it must be started during the development cycle
generally at the test and evaluatlon stage of the prototype., Our technical
data package keeps pace with the nrogress of the design ever though changes are
8till being made.

When the technical data package 1s later used in procurement, engineering
support 1s furnished by both desigr englneers and specififcations writers in
the form of c¢larifications, interpretations, and processing of recommended
deviations and waivern to specification requirements,

The preparation of a technical dara package for some mechanical equipment
also requires coordination with and participaticn of other engineering eleaments
within the Army and Department of Defense responsible for components utilized
in our eguipment sstems, For example, the mobile field laundry 1s, in effect,
a laundry equipment system which incorporates such major subsystems as an
engine~generator and e traller, The engine-generator incorporates a mili-
tary gas engine as a component. The technical data package in this case
must reflect adequate systems engineering to insure compatibility of components
and subassemblies in #n end item system performing to the basic military
characteristics for the laundry system. Many times these aujor componeats
are purchased by the Government and fumished to systems contractors &s
Government Furnlshed Material (GFM), The Goverrnment, therefore, maintains the
responsibility for the satisfactory operation of ihese GFM components as issued
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to the contractor, The systems specification and the total technicai data
package must be written to provide satisfa~tory ovarsll performance of the
system regardiess of the lack of responsibi ity of development for cartain
GFM components, What I mean here is that, sor example, if an engine
developed by another Army agency is to be used &3 GFM in one of our systems,
we must bear the rerponsibility for that engine te work properly within our
system. Even though the engine may lLiave been type classified as a military
standard, we must still aseure that it will work properly in our system and
i1f it does not, we are responsible and not the original developer of the
engine,

As would be expected, the preparation of the Technical Dsta Package
brings into play many diverse technical discipiines and programs, It,
therefore, calls for very ciose coordination of the input ¢ these various
tecinologies, When the coordinaciou is good, ycu usually wind up with an
excellent Technlcal Data Package, When it 18 not good, you usually wind
up with a can of wvorms.

Te outline or iilustrate some of this interplay among techniral programs
in preparing, maintaining and supporting technicsl data packages, you may
be interested in some of the events connected with the development and
purchase of the single-trailer mobile laundry which 18 uow being us:d in
Vietnam.

The origin of the development goes back some years, but nevertheless
there 15 an unbroken chronolegy delineating major milestones which had an
effect on the Technical Data Package.

The Army established a requirement for a single-trailer laundry to
replace the previous two-trailer laundry.

An R&D contract vas awarded for development and delivery of test pro-
totypes and englneering drawings.

The traller and engine-generator were being developed and procured
under two Separate contracts and were being furnished as GFM by us to the
contractor for use in the prototypes,

It was necessary for us to coordinate closely with Ordnance Corps to
insure maximum use of standard parts in the development of the trailer;
likewise with the Corxps of_Engineerq for the engine-generator,

Duiing the R&D contract, reviews were made to insure ease of main=-
tenance and use of standard parts to be reflected in drawings being made by
the developmunt contrastor,

The preparation of drawings was monitored by us for conctrol ¢f format,

size and i1denti!icatlon, These drawings were purchased to be used as part
of the specification for the laundxy, No documentation other tnan these
drawings was pu:chased as part ot the development contract.
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A combined epgineering test and user test was conducted by the test agercy,

zati ofect was initiated te prepare a specification for the
laundry unit i{n ant{cipation eof type classification,

g8t wes .ecelved from the PFMA Srply Manager for a TDP in anticipa-
tion of first procurement for progremming r poses prior to type classification,

Our draft spacification was converted to purchace descrivtions for use es
a TDP for PEMA procurement. Separate purchase descriptions were prepared for
the lsundry equipment, trailer and generator., These were written by us.

Ihe preliminary report of test and coordination with mainterance people

tequired certain changes necessary and the pur:zhase descriptions were revised
accordingly.,

The item then was type classii ed; howev:r, the procurement which had
been planned right after type classiiication was cancelied and this sllowed
us the time to complete the specification project and publish the formal
military specification.

Subsequently, the responsibility for the specifications for the trailler
and for the engine-generater were turned over to TACOM and MECOM, respectively,
as a vesult of the Army's reorganization and realignment of responsibilities,
The speclfications they have produced for both of these items are now a part
of our overall Technical Data Package for the laundry by reference,

A procurement was subsequently scheduled for the iaundry. During plant
surveillance by DCAS inspectors, difficulty was being experienced (by untrained
inspectors) in establishing workmanship standards and eriteria for acceptance.
As a result, gupplementary QA information was lurnished DCAS on workmanship
defects to be cliecked and close coordination was maint-ined between the man~
ufacturirg operation and NLABS,

After completion of the first procurement, extensive coordination was
conducted with all interested activities prior to drafting of formal rev. -
sione to the military specification snd updating of 'he entire Technleal
Data Package, From this, & limited coordination revision to the specifica-
tion was issued tc incorporate all of the changes brought to light,

Annther procurement was made and input from this procurement was
soordinated into an additional revision of the Technical Data Package,

As to tolay, NLABS is watching closely the development of a rnew tandem
axle traller by TACOM for possible vse in the future since TACOM 1s attempt-
ing to standardize this tandem axie trailer for optimum application, Also,

LABS has designed and has under test a modified washer extractor drive

using a fluid coupling tc reduce generator peak lcad, with a view toward

e .tending tlie service 1life of the genmerator. This work is beliyg done under

a product improvement program, If we are successful, then the Technical Data
Package will once more be updated.
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Obviously, dvring the course of the sbove events, we ran into technical
probtlems that needed rzsolution, Fo: example, the tvailer needed modifica-
tion for an overloaded condition., Stiffer springs were used to correct ir.

As a regult, gresater shock wes imparted to the laundry equipment. This
necessitated additional bracing of the laundry equipment. There were stiil
sther problems that required similar additional technical changes and decisions,

Generally speaking, 1f we have responsibility for the development or
adaptation of an item, then control and quality of the evolving Technical
Data Package is no great problem if we use the resourcex available to us
wigely., The problems arise with the procurement phase when changes and
waivers begin. Alsu, another problem is the limited availability of feedback
information both in ongoing productions and from field usage of the items.
In other words, a Technical Data Package 1s a dynamic not a static document,
Ite currency 1s only as good as the feedback information by which it is con=-
tinually updated. If this information is valid and flows freely, the
Technical Data Package will continue to be good, If not, then the Technical
Data Package becomes obsolete,

The importance of the Technical Data Package 18 ncw further emphasized
in the current staffing of a Technical Data Package AMCR at AMC Headquarters.
This will be the first AMCR specifically addraseing itself to tha whole TDP,

EVOLUTION OF THE FOOD PACKET, LONG RANCE PATROL

F, P, Mehrlich
Director; Food Laboratory

The story of the development of the Food Packet, Long Range Fatrol is
a success story. It can be used to illustrate the interplay of research and
developuents 1t grew from u gleam in the eyes to a full-blown subsistence
achieveinent because of the breadth of supporting information available to
the developers owing to long continued studies by a score of individuals in
cur Labecratory. When the requirement was placed upon us to produce a
startingly new type of focd packet for use in Vietnam, we were able to re-
apond quickly and adequately.

The ground was prenared for such a genesis years tefore the Southeast
Asiazn conflict broke ir .o full fury. Plenners in the Department of Defense
end in the Army conceived of the buttie grounds of the future as thosz in
which 2 high degree of mobility would be required, Guick assembly and quick
dispersal of fighting units was conceived. Free-fail air drop was consicered
to ve a preferred supply technique under corditicas of strong cnemy challenge
to small or larger forces, Military characteristics for foods under develop~
ment to subsist in these theatres had tc :mrlasize whet in modern .rmg we
are wont t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>