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Public Law 94-168
94th Congress, H. R. 8674
December 23, 1975

- n At

f T> declare & national policy of coordinating the Incressing use of tbe metrie
k| system in the United Statex, and to establish a United States Metric Board
to cvordinate the voluntary cunversion to the metric system.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That this Act may
be cited as the “Metric Conversion Act of 1975,

Sec. 2. The Congress finds as follows: £
E | ! (1) The United States was an original signatory party to the

1875 Treaty of the Meter (20 Stat. 709), which established the
General Conference of Weights and Measures, the Internazional
Committee of Weights and Measures and the International Bureau
of Weights and Measures.

(2) x:g\lt.hough the use of metric measurement standards in the
United States has been authorized by law since 1866 (Act of
July 28, 1866; 14 Stat. 329), this Nation today is the only
industrially developed nation which has not established a national
policy of committing itself and taking steps to facilitate con-
version to the metric system.

Sec. 3. It is therefore declared that the policy of the United States
shsll be to coordinate and plan the increasing use of the metric
in the United States and to establish a United States Metric
to coordinate the voluntary conversion to the metric system.

Sec. 4. As used in this Act.the term—

&1) “Board” means the United States Metric Board, established
under section 5 of this Act;

(2) “engineering standard” means a standard which prescribes
(A) a concise set of conditions and requirements that must be
satisfied by a material, product, process. procedure, convention,
or test method; and (B) th: physical, functional, performance
and/or conformance characteristics thereof;

(3) “international standard or reconmendation” means an
engineering standard or recommendation which is (A) formau-
lated and promulgated by an international organization and (B)
recommended for adoption by individual nations as s nati

3 standard; and
" i (4) “metric system of measurement” means the International

S‘p}em of Units as established by the General Conference of
Weights and Measures in 1960 and as interpreted or modified for
the United States by the Secretary of Commerce.
Sec. 5. (2) There is established, in accordance with this section, an
i.ng:r;:‘e‘ndent. instrumentality to be known as a United States Metric

(b) The Board shall consist of 17 individuals. as follows:
(1) the Chairman. a qualitied individual who shail be appointed
by the President, by and with the advice and consent of the
nate;
2) l'ixgern members who shall be appointed by the President,
by and with the advice and consent of the Senate, on the follow-

; ing

B~2
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Pub. Law 94-168 December 23, 1975

(A) one to he selected from lists of qualified individuals
recommended by engincers and organizations representative
of engineering interests;

(13) one to be sclected from lists of qualified individuals
recommended by scientists, the scientific and technical com-
munity, and orgzanizations representative of scientists and
technicians;

(C) one to be selected from a list of qualified individuals
recommended by the National Association of Manufacturers
or its successor;

(D) one to be selected from lists of qualified individuals
recommended by the United States Chamber of Commerce,
or its successor, retailers, and other commercial organizations;

(E) two to be selected from lists of qualified individuals
recommended by the American Federation of Labor and Con-
gress of Industrial organizations or its successor, who are
representative of workers directly affected by metric con-
version, and by other organizations representing labor;

(F) one to L selected fromn a list of qualified individuals
recommended by the National Governors (lonference, the
National Council of State Iegislatures, and organizations
representative of State £nd local government ;

(G) twoto be selected from lists of qualified individuals ree-
ommended by organizations representative of small business;

(H) one to be selected from lists of qualified individuals
representative of the construction industry;

(I) one to be selected from a list of qualified individuals
recommended by the National Conference on Weights and
Measures and standards making organizations;

(J) one to be selected from flists of qualified individuals
recommended by educators. the educational community, and
organizations representative of educational interests; and

(K) four at-large members to represent consumers and
other interests deemed suitable by the President and who
shall be qualified individuals.

As used in this subsection. each “list™ shall include the names of at
least three individuals for each applicable vacancy. The terms of office
o’ members of the Board first taking oftice shall expire as desiy-
nated by the President at the time of nomination; tive at the end of
the 2d year: five at the end of the 4th year: and six at the end of the
6th year. The term of oftice of the Chairman of such Board shall be
6 years. Members. including the Chairman. may be appointed to an
additional term of 6 years. in the same manner as the original appoint-
ment. Successors to members of such Board shall be appointed in the
same manner as the original members and shall have terms of oflica
expiring 6 years from the date of expiration of the terms for which
their predecessors were appointed. Any individual appointed to fill a
vacancy occurring prior to the expirition of any term of office shall be
appointed for the remainder of that term. Beginning 45 days after
the date of incorporation of the Board. six menbers of such Board
shall ;onstimte a quoruin for the transaction of any function of the

(¢) Unless otherwise provided by the Congress. the Board shall have
no compulsory powers.

(d) The Board shall cense ta exist when the Congress. by law,
determines that its mission has been accomplished.

Sre, 6. It shall be the function of the Board to devise and carry out

implementation, & broad program of planning, coordination. and public eduention, con-

1S USC 20Se,

B-3
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sistent wit':n olhler nntio;ml polic_r and intleresta, with the A‘im of imple-
menting the policy set forth in this Act. In carrying out this program,
the Board sh:ll-—y Kl ’

(1) consult with and take into account the interests, views,
and conversion costs of United States commerce and industry,
including small Lusiness; science; engincering; labor; education;

y consumers; government agencies at the Federal. State, and loca
[ level; nationally recogmized standards developing and coordinat-
ing organizations; metric conversion planning and coordinntir:ﬁ
groups; and such other individuals or groups as are conside
sgpmprinu by the Board to the carrying out of the purposes H
of this Act. The Board shall tuke into account activities under- . :

way in the private and public sectors, so as not to duplicate un-
necessarily such activities; "

(2) provide for appropriate procedures whereby various
groups, under the auspices of the Board, may formulate, and rec- 1
ommend or suggest, to the Board specitic programs for coordinat-
ing conversion in each industry and segment thereof and specific"
dimensions and configurations in the metric system and in other
measurements for general use. Such promums, dimensions, and 1
configurations shall be consistent with (A) the needs, interests, 3
and capabilities of manufacturers (large and small), suppliers,
labor, consumers, educators, and other interested groups, and (B)
the national interest;

(3) publicize, in an appropriate manuer, proposed programs Comments
and provide an opportunity for interested groups or individuals  and hearings.
to submit coments on such progrums. At the request of inter-
ested “inrtia, the Board, in its discretion, may hold hearings with
regard to such programs. Such comments and hearings may be
considered by the Board ;

(4) encourage activities of standardization organizations to
develop or revise, as rapidly as practicable, engineering standards
on a metric measurement basis, and to take advantage of oppor-
tunities to promote () rationalization or simplification of rela-
tionships, (13) improvements of design, (C) reduction of size
variations, (D) increases in economy, and (E) where feasibl
the efficient use of energy and the conservation of nat
resources;

(5) encourage the retention, in new metric language standards,
of those United States engineering designs, practices, and conven-
tions t.{m'. are internationally accepted or that embody superior

ology s

(6) consult and cooperata with foreign zovernments, and inter-  Conmltation
governmental organizations, in collaboration with the Department  and coop-
of State, and, through appropriate member bodies, with private eration,
international organizations, which are or become concerned with
the encouragement and cvordination of increased use of metric
measurcment units or engineering stundards based on such units,
or both. Such consulitation shall include efforts, where appropriate,
to gain international recogmition for metric standards proposed
by the United States, and, during the United States conversion,
to encourage retention of equivalent customary units, usuaily
by way of dual dimensions, in international standards or
recommendations;

(7) assist the public through information and education  Ppublie
programs, to become fumiliar with the meaning and applicability  information
of metric terms and measures in daily life. Such programs shail  and educas-
include— tion programs,

i G
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Recommen-
dations
Congress and
President.

Report
President,

Report
President,

Pub. Law 94-168 December 23, 1975

(.3 public information programs conducted by the

Board, through the use of newspapers, magazines, radio,
television, and other media, and through talks before appro-
priate citizens’ groups, and trade and public organizations;

(B) counseling and consultation by the Secretary of Health,
Education, and Welfare; the Secretary of [abor; the Admin-
istrator of the Small Business Administration; and the Direc-
tor of the National Science Foundation, with educational
associations, State and local educational agencies, labor edu-
cation committees, apprentice training committces, and other
interested groups. in order to assure (i) that the metric sys-
tem of measurement is included in the curriculum of the
Nation's educational institutions, and (ii) that teachers and
other appropriate personnel are properly trained to teach the
metric system of measurement ;

(C) consultation by the Secretary of Commerce with the
National Conference of Weights and Measures in order to
assure that State and local weights and measures officials are
(i) appropriately involved in metric conversion activities and
(i1) assisted in their efforts to bringabout timely amendments
to weights and measures laws; and

(D) such other public information activities, by any Fed-
eral agency in support of this Act, as relate to the mission
of such agency;

(8) collect, analyze, and publish information alout the extent of
usage of metric measurements; exaluate the costs and benefits of
metric usage; and make efforts to minimize any adverse effects
resulting from increasing metric usage;

(91) condnct research. including appropriate surveys; publish the

results of such research; and recommend to the Congress and to

the President such action as'may be appropriate to deal with any
unresolved problems, issues, and questions associated with metrie
conversion, or usage. such problems. issues. and questions may in-
clude, but are not limited to, the impact on workers (such as
costs of tools and training) and on ditferent occupations and in-
dustries, possible increased costs to consumers, the impact on
society and the economy, effects on small business, the impact on
the international trade position of the United States, the appro-
priateness of and methods for using procurement by the Federal
Government as a means to effect conversion to the metric system,
the proper conversion or transition period in particular sectors of
society, and consequences for national defense;

(10) submit annually to the Congress and to the President a
report on its activities. Euch such report shall include a status
report on the conversion process as well as projections for the con-
version process. Such report may include recommendations cov-
ering any legzislation or executive action needed to implement the
the programs of conversion accepted by the Board. The Board nay
also submit such other reports and recommendations as it deems
necessary’; and

(11) submit to the Congress and to the President. not later
than 1 year after the date of ennctment of the Act making appro-
priations for carrying out this Act, a report on the need to provide
an cffective structurnl mechanism for converting customary units
to metric units in statutes, regulations. and other laws at all levels
of wovernment. on a coordinated and timely basis. in response to
voluntary cuonversion progrums adopted and implemented by
various scctors of society under the auspices and with the approval

B-5
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December 23, 1975 Pub. Law 94-168

of the Board. If the Board determines that such a need exists, such
report shall include recommendations as to appropriate and effec-
tive means for establishing and implementing such a mechanism.

Skc. 7. In carrying out its duties under this Act, the Board may—

(1) establish an Executive Committee, and such other commit-
tees as it deems desirable; :

(2) establish such committees and advisory panels as it deems
necessary to work with the various sectors of the Nation’s econ-
omy and with Federal and State governmental agencies in the
development and implementation of detailed conversion plans for
those sectors. The BBoard may reimburse, to the extent authorized
by law, the members of such committees;

(3) conduct hearings at such times and places as it deems
appropriate;

4) enter into contracts, in accordance with the Federsal
Property and Administrative Services .Act of 1949, as amended
(40 U.S.C. 471 et seq.), with Federal or State agencies, private
firms, institutions, and individuals for the conduct of research or
surveys, the preparation of reports, and other activities necessary
to the discharge of its duties;

(5) delegate to the Executive Director such authority as it
deems advisable; and

(6) perform such cther acts as may be necessary to carry out the
duties prescribed by this Act.

Sec. 8. (a) The Board may accept. hold. administer, and utilize
gifts, donations, and bequests of property, both real and personal, and
personal services, for the purpose of aiding or facilitating the work
of the Board. Gifts and bequests of maney, and the proceeds from the
sale of any other propertv received as gifts or bequests, shall be
deposited in the Treasury in a separate fund and shall be disbursed
upon order of the Board.

(b) For purpose of Federal income, estate. and gift taxation, prop-
erty accepted under subsection (a) of this section shall be considered
as a gift or beauest to or for the use of the United States.

(¢) Upon the request of the Board, the Secretary of the Treasury
may invest and reinvest, in securities of the United States, any moneys
contained in the fund authorized in subsection (a) of this section.
Income accruing from such securities. and from any other property
accepted to the credit of such fund, shall be disbursed upon &o order
of the Board.

(d) Funds not expended by the Board as of the date when it ceases
to exist, in accordance with section 5(d) of this Act, shall revert to
the Treasury of the United States as of such date.

Src. 9. Members of the Board whe are not in the recular full-time
employ of the United States shall. while attending meetings or con-
ferences of the Board or while otherwise engaged in the business of
the Board, be entitled to receive compensation at a rate not to exceed
the daily rate currently being paid grade 18 of the General Schedule
(under section 5332 of title 5. United States Code). including truvel-
time. While so serving, on the business of the Board away from their
homes or reqular places of business, members of the Board may be
allowed travel expenses. including per diem in lien of subsistence, as
autharized by section 5703 of title 5. United States Cade, for persons
employed intermittently in the Government service. Payments under
this section shall not render members of the Board employees or
ofiicinls of the United States for any purpose. Members of the Board
who are in the employ of the United States shall be entitled to travel
expenses when traveling on the business of the Board.
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Executive
Director,
appointment,
1S USC 20SL,

S UsC 5101

S UsEsaan,

!

Financial
and adminis=
trative
services.
15 USC 205j.

15 USC 205k,

Pub. Law 94-168

December 23, 1975

Sec. 10. (a) The Board shall appoint a qualificd individual to serve
as the Executive Director of the Board at the pleasure of the Board.
Tho Exccutive Director, subject to the dircction of the Board, shall
be responsible to the Board and shall carry out the metric conversion

rogram, pursuant to the provisions of this .\ct and the policies estab-
ﬁshed by the Bourd. )

(b) The Exccutive Dircctor of the Board shall serve full time and
be subject to the provisions of chapter 51 and subchapter III of chap-
ter 53 of title 3, United States Code. The annual salary of the Execu-
tive Director shall not exceed level I1I of the Executive Schedule
under section 5314 of such title.

(¢) The Board may appoint and fix the compensation of such staff
personnel us may be necessary to carry out the provisions of this Act
in accordance with the provisions of chapter 31 and subchapter III
of chapter 53 of title 5, United States Code.

(d) The Board may (1) employ experts and consultants or organi-
zations thercof, as authorized by section 3109 of title 5, United States
Code; (2) compensate individuals so employed at rates not in excess
of the rate currently being paid grade 15 of the General Schedule
under section 3332 of such title, including traveltime; and (3) may
allow such individuals, while away from their homes or regular places
of business, travel cxpenses (including per diem in lieu of subsistence)
as authorized by section 5703 of such title 3 for persons in the Gov-
ernment service emploved intermittently: Prorided. however. That
contracts for such temporary employment may be renewed annually.

Sec. 11. Financial and administrative services, including those
related to budgeting, accounting. tinancial reporting, personnel, and
procurement. and such other stail services as may be nceded by the
Board, may be obtained by the Board from the Secretary of {om-
raerce or other appropriate sources in the Federal Government. Pay-
ment for such services shall be made by the Board. in advance or by
reimbursement, from funds of the Board in such amounts as may be
agreed upon by the Chairman of the Board and by the source of the
services being rendered.

Skc. 12. There are authorized to be appropriated such sums as may
be necessary to carry out the provisions of this Act. Appropriations
to carry out the provisions of this Act may remain available for obliga-
tion and expenditure for such period or periods as may be specitied in
the Acts making such appropriations.

Approved December 23, 1975.

LECTSIATIVE HISTORY;

HOUSE REPORT No, 94-369 (Comm, on Science and Technology) .
SENATE REPCRT No, 24-500 (Comm, on Commerce) .
CONCRESSIONAL RECCRD, Vol, 121 (1975):
Sept. 5, considered and passed House,
Dec, 8, considered and passed Senate, amended, in lieu of S, 100,
Dec, 11, House conciugred in Senate amendment,
WEEKLY COMPILATION CF PRESIDENTIAL DOCUMENTS, Vel 11, No, S2:
Dec. 23, Presidential statement,
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ANNEX C

STATISTICAL DATA ON U. S. COMPANIES
WITH METRICATION EXPERIENCE
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ANNEX C

Annex C contains statistical data on a number of companies identified
{ in the open literature as being in the process of converting to metric
or possessing significant metric capability. Where the company is a

major Army or DoD contractor, contract awards for 1976 have been
listed.

Major sources of data are:

| 1) ANMC, Metric Conversion in Engineering and Manu-
is facturing (Washington, D. C.: ANMC), 1974.

2) J. J. Keller & Associates, Metric System Guide.

3) ANMC, Metric Reporter, all issues from 1975 to
date.

4) ?Ngc, Managing Metrication in Business and Industry,
9 6.

5) Forecasting International, Ltd., Task B Report to
DARCOM, 1978.

6) J. J. Keller & Associates, Inc., Metric Yearbook,
1977 Edition (Neenah, Wisconsin: .

7) "The Fortune 500 Directory of the 500 Largest
U. S. Industrial Corporations," Fortune, May 1977.

8) "The Fortune Directory of the Second 500 Largest
U. S. Industrial Corporations," Fortune, June 1977.

9) Department of Defense, 0ASD, 100 Companies:

Companies Receiving the Largest Dollar Volume of
ﬁiQitarx Prime Contract Awaras, Fiscal Year 1976,

November 22, 6.

The Metric System Guide, (Volume 4) referenced above contains a
section which 1ists manufacturers and suppliers of metric items. For

specific company 1istings the reader is referred to this copyrighted
document.
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In addition to the major companies listed in the previous table, a
number of small companies are converting or have significant metric
capability. These include:

American Sign and Indicator Co.
Bell Laboratories

Benrus

Gate City Steel

Information Hand1ing Services
Interdata, Inc.

Nordson Corporation

Pioneer Industries (N. J.) i
Porter Precision Products Co. 1
Simplicity Pattern Co. 13
Sterling Manufacturing 3

Stetter Associates 4
Stock Drive Parts
Universal 0il1 Products
Vasséretté

Wurlitzer

Note also, we concentrated on manufacturing firms. Two of the major
U. S. retailers: Sears, Roebuck & Co. and Montgomery Wards & Co.,
have also announced plans to convert by the mid-1980s.
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T

U. S. COMPANIES WITH METRIC EXPERIENCE
(Figures are in Millions of Dollars, except Fortune Rating, for 1976)

1976 1976
Total Fortune Army DoD
Company Sales Rating Contracts Contracts
Addressograph Multi-
graph Corp. 573 - 34
Allied Chemical Corp. 2,630 82
Al11is Chalmers 1,519 146
Alcoa 2,924 72
American Can Co. 3,143 64
American Motors 2,315 94
Armco Steel 3,151 63
Black & Decker 748 276
Borden 3,381 59 5 1
Burlington Industries 2,285 98 :
Carrier International
Corp. 1,112 199 44
Caterpillar 5,042 36 5 i
Chicago Bridge & Iron Co. 577 331
Chrsyler 15,538 10 459 469
Clark Equipment 1,261 180 ) !
Combustion Engineering §
Inc. 1,831 125 i §
Coca Cola 3,033 69 |
Control Data Corp. 1,331 173 27 122
Deere 3,134 66 .
Dr. Pepper 138 790 (1975) é.
Dupont (E.I.) 8,361 16 62 f
Eaton oA 1,808 127 :
Electra/Midland Corp. 1,724 128 i
Exxon Research & :
Engineering Corp. 48,631 1 245 8 o
FMC 2,298 C97 173 ns F |
Ford Motor Co. 28,840 3 134 285 if
*:Tota1 Company. j
Subsidiary of N. A. Phillips. ]
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U. S. Companies with Metric Experience (Continued)

1976 1976
Total Fortune Army DoD
Company Sales Rating Contracts Contracts

GE 15,697 9 103 1,347
General Mills, Inc. 2,645 81
General Motors 47,181 2. 138 345
Goodyear Tire & Rubber 5,791 23 12 119
Grumman 1,502 148 19 982
Heinz, H. J. 1,882 119
Hewlett-Packard . 112 200 8 44
Honeywell, Inc. 2,495 88 57 386
Ingersoll1-Rand 1,922 117
Inland Steel 2,388 92
IBM 16,304 8 46 256
International Harvester 5,488 &7 22
Litton Industries 3,365 60 73 978
McDonnel Douglas 3,544 51 232 2,465
Motorola 1,494 149 16 89
Muns ingwear 100 960(1975)
Northrup 1,265 179 24 1,480
Pfizer, Inc. 1,888 118
Pepsi Co. 2,727 77
Pitney Bowes 539 347
Polaroid 950 239
Proctor & Gamble 6,513 19 : 54
RCA 5,329 k)| 61 330
Rockwell International 5,220 34 23 966
Singer 2,126 105 10 191
Sperry Rand 3,203 62 30 506
Seven-Up Co. 214 615(1975)
3M Co. 3,514 53
Timken Co. 884 253
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U. S. Companies with Metric Experience (Continued)

1976 1976
Total Fortune Army DoD
Company Sales Rating Contracts Contracts
TRW, Inc. 2,929 n 21 292
Union Carbide 6,346 21 :
Upjohn Co. 1,026 220
U. S. Steel 8,604 14
Xerox 4,404 40 14
E
' ¢
i
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ANNEX D
ANMC SECTOR CONVERSION PLANS




ANNEX D
ANMC SECTOR CONVERSION PLANS

Annex D contains copies of several of the ANMC Sector Plans
revealed at the ANMC Metric Planning Forum in April 1978. Sector
plans included in this annex are:

Highway Vehicles Sector (2.04)
Electrical Goods Sector (2.08)

Construction and Agricultural Equipment
Sector (2.05)

Instrument Sector
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ANNEX E
DoD DIRECTIVE 4120.18

USE OF THE METRIC SYSTEM OF MEASUREMENT

0 R s




December 10, 1975
NUMBER 4120, 1«

ASD(I¢c 1)

Department of Deilense Directive

SUBJECT Usc of the Metric System of Measurement

Refs: (a) Deputy Secretary of Defense Mecmorandum, 'Use of

the Metric System of Measurement,' Juune 10,
1975 (hereby cancelled) 2

(b) Metric Conversion Act of 1975, 15 U.S.C. 205a-k
(PL 94-168) :

} (c) DoD Instruction 5000.2, "The Decision Coordinating ;
: ' Paper (DCP) and the Defense Systems Acquisiticn
Review Council (DSARC)," January 21, 1975 .
(d) American Seciety for Testing and Materials E280 1
1 (also numbered ANSI 2210.1 and IEEE Std 208) g
: Standard for Metric Practice, of the issue

10 068 bPb avanvriocerune wosa

listed in the DoD Index of Specificaticns and

{

; l“‘\ Standards

i (\_’; (e) DoD Directive 4120.2, "Dapartment of Defense

i Standardization Program," June 6, 1973 |
!

I. PURPOSE

f This Direcctive establishes policies for the use of the
metric system of measurement within the Department of :
Defense.

11, CANCELLATION -
Reference (a) is hereby superseded.and cancelled,

III. APPLICABILITY

The provisions of this Directive apply to the Office of

the Secretary of Cefensc, the Joint Chiefs of Staff, the
Military Departments, and Defense Agencies (hereinafter

referred to collectively as "DoD Components').

1v. BACKGROUND AND OBJECTIVES

A. Reference (b) establishes a national policy of
coordinating the increasing use of the metric system
in the United States. Many Defensc-rclated indus-
< ) 1 tries have converted or are planning conversion from

_ o s T — !
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c.

o.

U. S. customary inch-pound mcasurcment system to mctric
mecasurcucnts. The Department of Defense must be alble to
accept such conversion with minimum cost and disruption of
operatiaons,

Usc of the metric system will help foster standardizaticn
with our allies and thus pramote interchangeability und
interoperability, facilitate joint military productica
programs, and simplify supply operations.

Consideration of metric usage ic especially appropriate in
the design of new Department of Defense Materiel where
metric products are expected to be in comron use at the time
of production release.

Generally, it is recognized that industry will take the iead
in the changeover and the DoD Components will keep pace by
adopting commcrcially available metric items wherever
economically and technically practicable.

POLICIES

A.

B.

The Department of Defense will consider the use of the
metric system in all of its activities consistent with
operational, economical, techknical, and safety requirements.

The metric system will be considered for use in all new
designs. When it is deem2d not to be in the best interest
of the DoD to provide metric design, justification shall be
provided. Further, it will be considered in the procure-
ment of all supplies and services. In general, the metric
system will be adopted for the fcllowing:

l. Where there is a specific military need such as for
materiel to te used jointly with NATO and other allied
nations. :

2. Military materiel which has potential for significant
foreign sales or joint production prcgrams.

3. Areas where industry has made significant progress in
metric conversion and production facilities are
available.

4. Areas where defense-industry preparcdness or defernse
production recadiness may be enhanced.

5. Other arcas whicn offer an cconomic, operational, or
other advantage or when no disadvantage is inrcurred.
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H.

customzr:: items will te designed te ccawwre tha nt.
and interoperatility will not be adwverscly affecicad

1
syeanniasni Yity
.

Existin.: deciens dimensioned in U. S. customary units will be
converted to matric units only if determircd Lo te necessary cr
advantaicous. Uanccescary retrofit of exicting systems with new
metric compcnents will ke avoided where both the new metric «nd
existins units are interchangeatle and interoperacle. iicrially,
the system of measurement in which an item is originally designed
will be retained for the life of the item.

During the metric transition phase hybrid metric and U. S. custem-
ary designs will be necessary and acceptable. liateriel comporeats,
parts, subassemblies, and semifadbricated meterials which are of
comaercial design will e specified in metric units orly when
economically available and techrnicall:r adequate or when it is
otherwise spzcificall; determined to te in the test interest of
the Department of Defense. Zulk materials will ve speciiied and
accepted in metric units when it is expedient or economic to do so.

Deferse Systems Accuisiticn Review Council (DSARC) reviews and
associated Decision Coordinating Papers will address the use cf
metric units of measurement or reasons for their nonuse (DoD
Instruction 5090.2, reference (c)).

Technical reports, studies, and position papers (except these
pertaining to items dimensioned in U. S. custemary units) will
include metric units of measurement in addition to or in lieu cf
U. S. customary units. With respect to existing contracts, this
requirement applies only if such docuzentation can te cotained
without an increase in contract costs.

Prograrming and budgeting actions will include resources required
to support the DcD effcrt in converting to the use of metric units.
Use of the metric system will be identified and planned so0 that
costs can be included in the cudget cycle on an orderly tasis.

The International System of Units (SI) descrived in reference (d)
will be the metric system used by the DoD.

Representatives of the Derartment of D2 ense will participate in
the development of national and interrational standards usinsz tre
metric system, to the extent indicated by DoD interest. IIATO ard
other internaticral metric standards will e used to the maximunm
practical extent. EHcwever, if a U. S. Standard is estatilished
with greater definition and restriction than a prevailing inter-
national standard, the U. S. Standard will apply.
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VII .

K. BEmphasis will ke placed on “neping pace witif the convercion
or devclopment or specifiicatiorns, standards, and other
generel purpose technical data.  Wacen the item in question

is a military {tem with:cut a comarreial connteryrt, Lhe
Preparing Activity will assume a leu .Lrshiu xolg in Jdevelou-
ment of the upplicable metric docwn:nt-as the reod arises.

L. VWhen purchasin: new equip:zent, Dod Couporentis are cncourayed
to specify features which will allow dircet m2asuremont in
terms of SI units or cvoth SI and U. S. customary uniis. Use
of conversion kits is also encouraged.

M. Training in metric practices and usage will be provided to
those parsonnel wiose daties require such knowledge.

N. Use of dual dimensions (f.e., both metric end U. 3. customasy
dirensions) on drawings will be avoided unless it is deter-
mined in specific instances that such usage will be benefi-
cial. However, the uce of tables on the document to translate
dimensions from one system of measurement to the other is

acceptatle.
RESPOLISIZILITIES
A. The Assistant Secretary of Tefense [Tnstallaticns ard Lo-

gistics), in coordination witn the Director of Dﬂ’e*-o
Research and =Zngineerirg, and with the adv*ce of the Defense
Materizl Spzcificatiors and Staniaris 2oars [Tol Dirasctive
4120.3, referance (e)), will proviée policr and any neczssary
procedural guidance related to tais Directive.

B. The Military Departments and Tefense Agencies will appoint a
person or establish an office to coordirate metric activi<ies
and provide advice on metric conversion witnin the LoD Coz=gpo-
nent concerred.

EFFECTIVE DATE A IL2LE.EITATICH

This Dirsetive is effective imrmediately. Two corpiex of imple-
menting docunments shall te forwarded to tne Assistant Secretary
of Defense (Installations and Logistics) within 90 days.

PR CHE

Deputy Secretary of DefenseN""
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AR 700-1
IIEADQUARTERS

DEPARTMENT OF TIIE ARMY
Wasringroxn, DC 7 June 1977

LOGISTICS

Army Conversion to the Metric System of Mcasurement

(International System of Units (SI))

Effectice 1 July 1977

This regulation establishes policies and responsibilities for Department of the Army concersion
to the Metric System of Jeasurement (International System of Units (SI)). Local limited
supplementation is permitted, but is not required. If supplements are issued, Army staff
agencies and major Army commands will furnish one copy ol each within 60 days from date
of publication to HQDA (DAMA-PPM-M) WASH DC 20310 and DARCOM (DRCQA-PC) 5001
Eisenhouwer Avenue, Alexandria, Virginia 22333; other commands will furnish one copy of

each to th
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CHAPTER 1
GENERAL

1-1. Background. a. Tho Mectric Conversion Act
of 1975, 15 U.S.C. 205 a-k (PL 94-1G8), estab-
lished a national policy of ceordinating the in-
creasing usc of the metric system of measurcment
(International Sy=tem of Units (SI)) in the
United States.

b. Department of Defense Directive 4120.18, 10
December 1976, Use of the Metric System of
Mecasurement, cstablished policies for the use of
the International System of Units (SI) within
the Department of Defense (DOD), and estab-
lished the following objectives:

(1) Many Defensc-related industries have
converted or are planning conversion from the US
customary inch-pound measurcment system to the
SI. The Department of Defense must be able to
accept such conversion with minimum cost and dis-
ruption of operations.

(2) Use of the SI rill help foster standardi-
zation with our allies and thus promote inter-
changeability and interoperability, facilitate joint
military production programs, and simplify sup-
Ply operations.

(3) Consideration of mictric usage is especial-
ly appropriate in the design of new Departinent of
Deofense materiel where metric products are ex-
pected to be in common usc at the time of produc-
tion release.

(4) Gencrally, it is recognized that industry
will take the Jead in the changeover, and that DOD
components will keep pace by adopting commer-
cially available metric items wherever economi-
cally and technically practicable,

1-2. Purpose. This regulation—

a. Prescribes policics for Army convtersion to
the ST.

d. Assigns responsibilitics for direction, man-
agement, and operation of the Aniny conversion
to the ST.

¢. Implements Public Law 94-16S, 23 Decem-
ber 1975, The Metrie Conversion Act of 1975, and
Departinent of Defense Directive 4120.18, 10
December 1976, Use of the Metric System of
Measureiment,

TAG) 274A
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1-3. Scope. This regulation is applicable to all
Army units, organizations, installations, com-
mands, and activities, including the Nutional
Guard and US Ay Reserve.

1-{. Explanation of terms. In addition to the
definitions in ALY 310-23, the following explana-
tion of termas will apply to this regulation:

a. Customary System of .Vcamncment The
inch-pound system formerly and currently used
in the United States (foot, inch, pound, horse-
power, B.T.U., degree IFnhrenheit, cte.).

b. Mectric System of Measurement. The Interna-
tional System of Units (conunonly abbreviated as
SI) described in American Society for Testing and
Materials (ASTYM) E3S0 Standard for Metric
Practice, (also numbered ANSI (Amwerican Na-
tional Standards Institute) Z210.1) and IEEE
(Institute of Elcctrical and Electronics Engincers,
Standard 268), of the issuo listed in the DOD In-
dex of Specifications and Standards.

¢. Metrication. The act of increasing use of the

metric system of measurement,

d. Hard Conversion. The process of changing
customary mcasurement units to non-cquivalent
metric units which necessitates physical configura-
tion changes outside those permitted by estab-
lished measurement {olerances, Although this term

is in general use, it is technically incorrect when

applied to specxﬁc items because no “conversion™

takes place; rather, a nes metric item (requu-m" '

a new part identification) is designed/created to
replace the customary item.

e. Iybrid Metric. Configured in both metric and
customary units of measurcment.

f. Soft Conversion. The process of changing
customary units of measurcment to cquivalent
metric units within acceptable measurement toler-
ances without changing the physical configuration.
1-5. Responsibilities. a. The Deputy Chief of
Stafl for Iiescarch, Development, and Acquizition
is responsible for—

(1) Approval and promulgzation ol overall
J\rmy policy on conversion to the SI.

(2) General staff supervision of the imple-
mentation of such policies by the major fickl com-

1-1

b

R TN

A
TSP NCETO -

sl




AR 700-1

munds (In coordination with the Deputy Chief of
Staffl for I.ogistics and the Comptroller of the
Army).

(3) Providing principal and alternato mem-
bers to the D\ Metric Advisory Giroup (Appendix
A).

b. The Deputy Chief of Staff for Logistics is
responsible for—

(1) Approval and promulgation of the logis-
ties portion of Army policy on conversion to the
SI (In coordination with the Deputy Chief of
Staff for Research, Development and Acquisition).

(2) Providing principal and alternate mem-
bers to the DA Metric Advisory Group.

¢. The Comptroller of the Army is responsible
for—

(1) Providing policy and guidance to DA
Staff agencies and major ficld commands on pro-
graming and budgeting for the resources required
to support the Army metric conversion effort.

(2) Providing principal and alternate mem-
bers to the DA Metric Advisory Group.

d. The Deputy Chief of Staff for Operations
and Plans; The Surgeon General; and the Chief
of Enginecrs are responsible for providing prin-
cipal and alternate members to the DA Metric
Advisory Group.

e. The Commanding General, US Army Ma-
teriel Development and Rendiness Command is
responsible for—

(1) Developing and recommmending to HQ
DA, Army policy on conversion to the SI. This is
to be done in coordination with the Chief of Engi-
neers; and the Commanding Generals of the US
Army Training and Doctrine Command, US
Army Forces Command, US Army Communica-
tions Cominand, and other major field commands.

(2) FEstablishing and maintaining a central
DA Metric Office with responsibilitics for—

(@) Developing, establishing, and main-
taining, an .\rmy plan/program for conversion to
the SI.

(3) Reviewing and evaluating the effective-
ness of Army-wide metric conversion cfforts,
identifying problems, and initinting and ‘or rec-
onmmending corrective actions.

(¢) Providing for coordination with other
military departinents, the Defense Logistic« Agen-
cy, and other Defense Agencies to ensure intraserv-
ice/interservice compatibility and maintaining an

1-2
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integrated, cost effective DOD program for con-
vorson to the ST.

(d) Providing the Avmy member to the
DOD Metrication I"uncl of the Defenso Matericl
Specifications and Standards Board (DMSSD).

(¢) Providing the Sccretariat to the D.\
Metric Advisory Group.

(f) Armanging for DARCOM or other
major field commands to provide .Arny repre-
sentatives on DOD, Federal Government and/or
Industry tusk forces, boards, or committecs on
metrication projects or operations to develop
policy, standards, specifications, or regulations re-
lated to raetric conversion.

(g) Coordinating metric activities and pro-
viding advice on metric conversion within the
Army. .
(A) Providing technical information and
assistance in support of Army-wide metric conver-
sion activities.

(3) Evaluating new or revised DOD, na-
tional and/or international standards using the S1
for Army adoption and recommending appropriate
action.

(4) Managing the program for conversion of
military specifications and standards, for which
the Army is the Assignes and/or Preparing Ac-
tivity, to the SI (AR 700-47).

(5) Establishing and chairing a Department
of the Army Metric Advisory Group. (See Ap-
pendix A.)

/. The Commanding General, US Army Train-
ipg and Doctrine Command (CG TRADOC) is
responsible for—

(1) Providing training on the use of the
metric system of measurement.

(2) Ensuring that all requirement documents
clearly specify operational requirements that may
influence the decision on whether new matericl
will be designed and configured to the SI.

(3) Converting their materiel and activities
to the metric system of measurement in accordance
with the policies expressed herein and in general
compliance with schedules cstablished by the
Army metric conversion plan.

(1) Providing, upon request from the Centrul
DA Metric Office. management indicator data that
is required for overall analysis of Arny metric
conversion ¢fforts,
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(5) Ensuring that required metric tools and/
or test equipment is available in the field prior to
issuing metric materiel to troop units.

(6) Providing principal and alternate mem-
bers to the DA Metrie Advisory Group.

9. Theater Army Commanders; ‘he Command-
ing General, US .\rmy Materiel Development and
Readiness Command ; the Chicf of Engincers; the
Commanding General, US \rmy Communications
Command; US Arny Forees Command; Surgeon
General; Chief of Army Reserves and National
Guard as applicable to the a« igned matericl mis-
sion are responsible for—

(1) Converting their matericl and activities
to the metric system of measurement in accordance

TAQGO 2744
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with the policics expressed herein and in aeneral
compliance with schedules established by the
Army metric conversion plan,

(2) Providing, upon request from the Central
DA Metric Oflice, management indicator data that
is roquired for overall analysis of Army metrice
conversion cfforts.,

(3) Providing training, as required, on the
use of the metric system to their management.
scientific, technical trades, and administrative per-
sonuel who will not be trained by the TRADOGC
schools.

(4) Ensuring that required metric tools and/
or test equipment is available in the field prior to
issuing metrie matericl to troop units.

13
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CHAPTER 2
POLICY

2-1. General. Policics sct forth herein were estab-
lished by Department of Defense Directive 1120.18,
10 Decemiber 1976, Use of the Metric System of
Measurement, for uniform implementation by the
Military Departinents and DOD .\ gencies.

a. The Department of the .Army will consider
the use of the metric system in all of its activitics
consistent with operational, economical, technieal,
and safety requirements.

b. The Department of the Army will let in-
dustry take the lead in the conversion, however,
the Army plan and schedule for conversion will
be closely coordinated with industry to ensure that
a knowledgeable lead is taken and costs to the
Department of Army are minimized.

¢. When it is determined that use of the metric
system in new designs is not in the best interest
of the Department of the Army, based on opera-
tional, cconomic, technical or safety considerations,
justification for retaining customary units will be
provided.

d. In general, the metric system will be adopted
for the following:

(1) Where there is a specific military need,
such as for materiel to be used jointly with NATO
and other allied nations. '

(2) Areas where industry has made signifi-
cant progress in metric conversion, and production
facilitics are available.

(3) Areas where defensc-industry prepaved-
ness or defense production readiness may be
enhanced.

(4) Other arcas which offer an economic,
operational, or other advantage. or when no dis-
advantago is incurred.

¢. In preparing for Army and.’or Defenze Sys-
tems Acquisition Review Council (ASARC and/
or D3ALRRC) reviews, Army proponents will ensure
that the ASARC/DSARC and as~ociated Decision
Coordinating Papers address the use of metric
units of measurement or provide reasons for their
nonuse.

2.2, Design. a. Consideration of the use of the
metric system is mandatory for all new designs.

b. During the metric transition phase, hybrid
metric and US eustomary designs will be necessary

-
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and acceptable. Materiel components, parts, sub-
assemblics, and scmifabricated materials which
are of comumercial design will be specified in metric
units only when cconomically available and tech-
nically adequate or when it is otherwise specifically
determined to be in the best interest of the De-
partment of Anny. Bulk materials will be speci-
fied and accepted in metric units when it is
expedient or cconomic to do so. :

¢. Where metric and customary US items will
be used together, physical and operational inter-
faces between tho itcms will be designed to ensure
that interchangeability and interoperability will
not be adversely affected.
2-3. Acquisition. When purchasing new equip-
ment, Army activitics are encouraged to specify
features which will allow direct measurement in
terms of SI units or both SI and TS customary
units. Tse of conversion kLits is also encouraged.
2-1. Existing designs. Existing designs dimen-
sioned in US customary units will be converted
to metric units only if determined to be necessavy
or advantageous. Unnecessary retrofit of existing
systems with new metric components will be
avoided where both the new metric and existing
units are interchangeable and interoperable.
Normally, the system of measurement in which an
item is originally designed will be retained for the
life of the item.
2-5. Technical documents. Techunical reports,
studies, and position papers (except those pertain-
ing to items dimensioned in US customary units)
will include metric units of measurement in addi-
tion to (in parenthesis) or in lieu of US customary
units. With respect to existing contracts, this re-
quirement applies only if such documentation can
bo obtained withont an increase in contract costs
2-6. Programing and budgeting. DPrograming
and budgcting actions will include resources re-
quired to support the Army cffort in converting to
the use of metric units, Use of the metric system
will be identificd and planned so that costs ean be
included in the bidget eyele on an orderly basis,
2-7. Specifications and standards. a. Represent-
atives of the Department of Army will partici-

2-1

R AN




AR 700-1

pate in the development of DOD, national, and
international standards using the metric system, to
tho extent indicated by \imy interest. Uso of the
International System of Units (SI), in. licu of
other metric systems currently in use, will be advo-
cated by Anuy representatives when establishing
agreements and international standards for mili-
tary and commercial equipinent. NATO and other
international metric standards will be used to the
maximom practical extent. However, if a US
Standard is established with greater definition
and restriction than a prevailing international
standard, the US Standard will apply.

b. Emphasis will be placed on keeping pace with
the conversion or development of specifications,
standards, and other general purpese techmical

F-7
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data. When the item in question is a military item
without a commercial counterpart, the preparing
activity will assume a leadership role in develop-
meut of the applicable metrie document as the need
arises.

2-8. Training. Training in metric practices and
usage will be provided, as reqnired, to those per-
sonnel whoso duties require such knowledge.

2-9. Dual dimensioning. Use of dual dimensions
(i.e., both metric and US customary dimensions)
on drawings will be avoided unless it is determined
in specific instances that such usage will be bene-
ficial. ITowever, the use of tables on the document
to translate dimensions from one system of meas-
urcinent to the other is acceptable.

TAGO 21¢A
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APPENDIX

THE DA METRIC ADVISORY GROUP

A-1. Purposecs of the Mctric Adcisory Group.

a. Periodically review and assess Army policies, procedures, and plins for
conversion to the ST.

b. Define specific goals and establizh direction in order to promote and
attain the Department of the Avmy’s overall metric conversion ohjectives.
A=2. Membership.

a. Membership in the DA Metrie Advisory Group will consist of u prinei-
pal and an alternate from cacl of the following D.\ Staff clements and major
field commands:

(1) Deputy Chief of Staff for Research, Development, and \cquisition.

(2) Deputy Chicf of Stalf for Logistics.

(3) Deputy Chief of Staff for Operations and Plans.

(4) The Comptroller of the \rmy.

(5) The Surgcon General.

(6) Chief of Engincers.

(7) US Army Materiel Development and Readiness Comumand (Chair-
person).

(8) US Army Training and Doctrine Comunand.

(9) The DA Central Metric Office (Secretariat).

b. When selecting members of the Advisory Group—

(1) A reasonable degree of permanency will be considered in view of the
long-term effects of metric conversion.

(2) The names, locations, and telephone numbers of principal and alter-

nate members will be furnished to the Chairperson of the group and any
changes will be reported promptly.
A-3. Other Participation. Attendance or participation in the activitics of the
Advisory Group by Army commands, agencics, and activities; other military
services; DoD and nonniilitary Government agencies; educational institutions;
industry; and private consultants will be as required. Attendance and partici-
pation will require prior approval of the Chairperson, Metric Advisory Group.
A~4. Mectings. The Metric Advisory Group will be convened at the discretion
of tho Chairperson.

A-1
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The proponent agency of this regulation is the US Army Matericl Develop-
ment and Readiness Command. Users are invited to send comments and
suggested Improvements on DA Form 2028 (Recommended Changes to
Publicatlons and Blonk Forms) direct to Commandar, US Army Materiel
Development and Readiness Command, ATTN: DRCQA-PC, 5001 Eisen-
hower Avenue, Alexandria, VA 22333.

By Owder of the Scevetary of (he Avmy:

BERNARD W. ROGERS
G@cneral, United States Army
Ofticial : Chief of Staff
PAUL T. SMITH {
Major General, United States Army : |
The Adjutant General .

DISTRIBUTION : |

Active Army, ARNG, USAR: To be dis'ribuled in accordance with DA Form 12-9A require-
ments for AR, Logistics and Logistics Plans—A.

TAGO 3744
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ANNEX G
RSI AND INTERNATIONAL ACTIVITIES
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ANNEX G

Rationalization, Standardization and Interoperability (RSI) is an
important opportunity and focus for Army metrication activities.
The impact of RSI in many areas is summarized in Chapter IV "Inter-
national Activities" in the FY 1979 DoD Program for Research,
Development and Acquisition. Excerpts from this document are
included below.

1. President Carter's Initiative at the NATO Swmmit

At the May 1977 Summit Meeting in London, President

Carter stated that the United States will continue

to make the Alliance the heart of our foreign policy

and will join with its Allies in strengthening the

Alliance politically, economically, and militarily. ‘
He further cautioned that the Alliance needs to use i
limited resources wisely, particularly in strengthen- !
ing conventional forces. To this end, he called for !
NATO countries to combine, coordinate and concert

national programs more effectively, find better ways

to bring new technology into the armed forces, and

give higher priority to increasing force readiness.

Pregident Carter also emphasized the need for
improved cooperation by NATO countries in develop-
ment, production, and procurement of Alliance defense
equipment, calling for a major effort to eliminate
waste and duplication in national programs, to
develop, produce and sell competitive defense equip-
ment, and to maintain technological excellence in all
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Allied combat forces. In this regard, he stated
3 (1) that the United States must be. willing to
promote genuine two-way transatlantic trade in
| defense equipment, (2) that he had instructed

‘ the Secretary of Defense to seek increased op-

: portunities to buy European defense equipment
where this would mean more efficient use of
Allted resources, and (3) that he, President
Carter, would work with Congress to this end.

Typical of these, a special rationalization task
force is developing plans and procedures for |
harmonizing Allied RED armaments production, as
18 essential for achieving standardization or at :
least interoperability. |

2. Spectal Budget Elements Relating to NATOQ

Interwoven with all the other aspects of NATO

defense improvement, and indispensable to their

success at politically feasible cost, is greater ;
inter-Allied willingness to cooperate in the = |
field of RED and armaments production. President | 4
Carter stressed this aspect heavily in his third |
defense initiative put forth at the NATO Swummit, ! &
and promised full U. S. collaboration.

a. NATO Initiatives

The Congress has clearly expressed their direction |
and interest through Public Law 94-361 of CY 1976. |
This law stresses that the policy of the United

States is to ...'"the maximum extent, initiate and

carry out procurement procedures that provide for

the acquisition of equipment which ie standardized

or interoperable with equipment of other members

of NATO...." This administration is determined to

follow that direction.

b. Foreign Weapons Evaluation

DoD Directives require that foreign systems must

be evaluated and considered as possible alternmatives
prior to initiation of new U. S. developments. To
support this evaluation requirement, we have
established Program Elements with each Service.

. These programs provide for evaluating foreign de-
veloped weapon equipment having potential for appli-
cation toward U. S. requirements thereby improving
standardization and interoperability of weapon
equipment with NATO and minimizing duplicative de- i
velopment expenditures.

|
|
|
|
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3. New Initiatives in Cooperative Armaments Plan-
ning and Management :

' a. Standardization Packages (Families of Weapons)

While the NATO countries have a much stronger indus-
trial base than the Warsaw Pact countries, we must
learn how to use it efficiently in cooperative ef-
. forts. Any plan which we evolve for cooperation in
: armament production must recognize that NATO is a
confederation of sovereign nations each of which
| has unique national needs and interests. Therefore,
R the problem for national armament directors of NATO
: nations t8 to determine how to cooperate in armament
programs to improve the military effectiveness of
NATO in a way that is compatible with each nation's
legitimate economic interests.

By this concept of mutually agreed families of
weapon we can achieve the military bemnefits of stan-
dardization, as well as the economic benefits of
shared production and reduced unit cost.

b. Pertodic Armaments Planning System (PAPS)

A Periodic Armaments Planning System should provide
measures not only to coordinate national programs,
but also to establish the standardization/inter-
operability criteria which nations can adopt in
their development programs, e.g., commor spectifi-
cations and standards.

e. NATO Standardization Agreements (STANAGS)

NATO studies have concluded that some of the problems
in weapons standardization and associated inter-
operability among forces are due to deficiencies in
STANAGS in the basic areas of assemblies, components,
spare parts, and materials (ACSM). Subeequent U. S.
studies have indicated that both the quantity and
quality of STANAGS are lacking, that more STANAGS are
needed and many existing documents are outdated and
unusable. NATO now has only 600 STANAGS of which 300
(approximately) pertain to materiel.

In order to improve this conditiom, during 1975, the
U. S. proposed a major new initiative which resulted
in the formation of a cadre group of national materiel
standardization directors to oversee, among other
things, all activity in producing STANAGS in the ACSM
area. The group (AC/301) held its second meeting in
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November 1977 and is expected to foster the prepara~
tion of STANAGS to meet the needs of NATO in the
long term as well as the near future.

SPECIFIC PROGRESS TOWARD STANDARDIZATION AND INTEROPERABILITY

The primary goal of cooperatin in armaments is in-
creased military effectiveness within probable NATO
budget constraints. The more that equipment, muni-
tiong, and their logistic support are interoperable,
if not fully standardized, the more effectively
Allied forces can operate together against the common
foe. Standardized or interoperable C3 (command,
eontrol, commmnications) and interchangeable muni-
tions in particular have a very high payoff in force
effectiveness.

LA v T NI -




b

ANNEX H

TRAINING PROGRAMS




ANNEX H, APPENDIX 1
CHRYSLER CORPORATION METRIC TRAINING PROGRAM
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CHRYSLER CORPORATION METRIC TRAINING PROGRAM

QUR TRAINING IS DESIGNED TO WAVE PEQPLE THINK AND FEEL METRIC.
UPON COMPLETING TRAINING, THE WORKER WILL BE ABLE TO WORK, DESIGH.
AND CALCULATE AS EFFICIENTLY AMND COMFIDENTLY I!l METRIC UNITS AS
IN CONVENTIONAL UMITS, WITH PRACTICAL WORKSHOP EXERCISES HE
WILL BE ABLE TO CO:CEPTUALIZE THE SIZE OF 4 mm AMD- HAVE THE
CONCEPT OF 2.5 ke RATHER THAN ALWAYS HAVING TO COHVERT.TO SEE

IF HIS ANSWER OR DESIGN IS IN THE CORRECT IMCH RELATION BALLPARK.

ELEMENTS OF TRAINIIG PROGRAM

LET US NOW COVER THE MUTS AND BOLTS OF OUR TRAINING PROGRAM,
LOOKING AT THE CORPORATION AS A WHOLE, WE REALIZED WE COULD
DIVIDE OUR PEOPLE INTO THREE BASIC GROUPS, }lON-TECHNICAL,
TECHHICAL AND SPECIALIZED SKILLS, WITH THIS COHCEPT IH HIMD,
WE DESIGNED THREE METRIC TRAINING PROGRAMS.

PROGRAM 1 - IHTRODUCTION AMD GENERAL QRIEHTATION TO THE METRIC
SYSTEM (TIME: 1 1/2 HOURS)
CANDIDATES: GENERAL OFFICE, CLERICAL AND MOM-TECHNICAL PEOPLE.
THOSE INDIVIDUALS NEEDING AN AMARENESS AHD FAMILIAR-
IZATIOQH OF BASIC METRIC FUNDAEIITALS.,
CONTEWT . TO INSTILL Al AWARENESS Al BASIC UIDERSTANDING.,
WE START THE PROGRAM WITH BRIEF METRIC HISTORY.

H-3
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CHRYSLERS POLICY., AMD IdVOLVEMEHNT, AND GENERAL
METRIC INFORMATION. AFTERWARDS A SHORT FILM
SHOWIMIS HOW THE ENGLISH SYSTEM EVOLVED AND THE
SIMPLICITY OF THE METRIC SYSTEM,

TO AID THE INSTRUCTOR IN THE METRIC DEMONSTRATION, ALONG WITH
THE STANDARD ARRAY OF SCALES, HEIGHT MEASURING DEVICES, WALL
CHARTS AilD POSTERS, WE BULT A FULL SIZE CUBIC METRE THAT HAS
DECIMETRE, CENTIMETRE AMD MILLIMETRE GRADUATIONS. WITH THE
METRE CUBE. WE CA!l SHOW THE RELATIOMNSHIP BETWEEM UNITS OF
LENGTH A#D AREA, WE CAH THEH PLUCK FRO" OUR METRE CUBE. A
CUBIC DECIMETRE AND SHOW THE RELATIOHSHIP TO VOLUME AMD MASS,
WITHIN A FEN MINUTES THE LEARNER CAN CONCEPTUALIZE WHAT THE
METRIC SYSTEM IS ALL ABOUT. RATHER THAH BE TALKED “AT” ON
SINGLE ELEMENTS AND THEM SEEIIG THE WHOLE, THE EMPLOYEE CAN
VISUALIZE THE WHOLE AND THEN WORK TOWARDS THE ELEMENTS. I

A SURE THIS NMETHOD IS NOT HEW TO MAHY OF YOU. AN EXAFPLE OF
THIS CONCEPT CAN BE COMPARED TO Ail INDIVIDUAL WHO HAS HEVER SEEN
AN uTOMOBILE. IF WE SHOWED HIM AN ENGINE, THEN A SEAT, THEN
PERHAPS A MUFFLER. IT WOULD RE VERY DIFFICULT FOR THAT INDIVIDUAL
TO VISUALIZE WHAT WE WERE TALKING ABOUT. IT WOULD BE MUCH MORE
UNDERSTANDABLE FOR HIM TO SEE THE AUTOMOBILE AND THEH DISSECT

IT TO SEE THE ELEMENTS. THIS APPROACH SEEMS TO GET THE MESSAGE

~ ACROSS AMD GIVE Al UNDERSTAMDING. RATHER THAN SURFACE, MEMORIZED
KNOVWLEDGE. '




THIS EXERCISE IS FOLLOWED UP BY PRACTICAL YORKSHOP, THE
ENMPLOYEE RECEIVES A 150 mm SCALE AND MEASURES HIS HAMD.
THICKIIESS OF A DIME, ESTIMATES HEIGHT OF A DOORWAY. AHD

ACTUALLY WEIGHS HIMSELF IN KILOGRAMS. WHEN OUR EMPLOYEE LEAVES,

HE HAS A SIMPLE UIIDERSTAIDING OF METRICS,

PROGRAM IT - PROFESSIOIIAL AilD SKILLED METRIC TECH!IOLOSY
(TIME: 3 HOURS)

PREREQUISITE: PROGRAM I OR BASIC UNDERSTANDING

OF METRIC SYSTEM,

CANDIDATES: DESIGHERS, DRAFTSMEM, TONL MAKERS. PURCHASING AND
TECHHICAL ORIENTATED PEOPLE. ALL INDIVIDUALS WHO
HAVE THE NEED TO INTERPRET METRIC ENGINEERING
DRAWIHGS AND USE METRIC CONVERSIONS AND CALCULATIONS

IN EVERYDAY WORK TASKS,

CONTENT:  CANDIDATES FOR THIS PROGRAM WILL ALREADY HAVE A
BASIC METRIC UNDERSTAMDING. THEIR KHNOWLEDGE WILL
HAVE COME FROM EITHER PROGRAM I, PREVIOUS WORK
EXPERIENCE OR PAST SCHOOLING. THEREFORE, WE
IMMEDIATELY BEGIi A COMPREMENSIVE IM-DEPTH STUDY
OF METRIC TERMINOLOGY, COMVERSIO!NS, CALCULATIONS.

R e = S

PROPER ROUHDING PROCEDURES. AND THE EVER SO

IMPORTANT SHORT CUTS. EMPHASIS OF IMPORTANCE
WILL BE PLACED IN DESCENDING ORDER STARTING WITH
LINEAR MEASUREMENT, AREA, VOLUME, WEIGHT, AND

TEMPERATURE.

H-5
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TO SUPPLEMENT OUR IVISTRUCTOR IM THE PRESENTATIO!N OF MATERIAL,

WE HAVE SELECTED TO USE UHITEil SYSTEMS “TRANSITION TO METRIC”
TRAINING MODULES., THESE MODULES WERE DEVELOPED UNDER THE
DIRECTION AiD SUPERVISION OF THE MOTOR VERICLE MANUFACTURERS
ASSOCIATIOI (IWMA.) MEMBERS OF MVMA INCLUDE CHRYSLER CORPORATION.
AMERICAN MOTORS, CHECKER MOTORS. INTERNATIONAL HARVESTER, WARNER
AHD SWAZEY (DUPLEX DIV.), AND WHITE MOTOR CORPORATION. MHVMA
REALIZED THE NEED OF A STANDARDIZED METRIC PROGRAI1 ORIENTATED
TOWARD, AiD DESIGHED FOR THE AUTOMOTIVE INDUSTRY.

THE “TRASITION TO METRIC” PROGRAY CONSISTS OF 14 EDUCATiONAL
SUBJECT MODULES. EACH MODULE IS AN IiDEPENDENT PRESENTATION
WITH THIRTY-FIVE TO FIFTY 35 mm COLOR SLIDES AMD A 10-12 HINUTE
AUDIO CASSETTE NARRATIVE. AGAIMN, I AM SURE MAMY OF YOU ARE
ALREADY FAMILIAR WITH THIS SET. ‘

FOR PROGRAM II, OUR INSTRUCTOR WILL USE THE FIRST 6 OF THESE
MODULES WHICH INCLUDE: INTRODUCTIO;, LIMEAR HMEASUREMENT, AREA,
VOLUME, WEIGHT AND TEMPERATURE. THESE AUDIO CASSETTE PROGRAMS
ARE SUPPORTED BY BLACKBOARD ILiISTRUCTION AND PRACTICAL WORKSHOP
EXERCISES. '

PROGRAM I1T - ADVAICED METRIC TECHNOLCGY SUPPLEMEMNTS
PREREQUISITE: PROGRA" I AlD PROGRAM II OR
SUFFICIENT WORKING KMNO'LEDGE OF THE METRIC SYSTEM,

CANDIDATES: EMGI'EERS, DRAFTSMEM, INSPECTORS. THOSE INDIVIDUALS
REQUIRING SPECIAL ABILITY IN HIGHLY TECHNICAL OR
UNIQUE AREAS.

H-6
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CONTENT A STUDY PROVIDING HMETRIC TERMINOLOGY AMD FORMULAS
TO PERFORM ADVAHCED ENGIMNEERING A!D SKILLED ASSIGH-
MENTS I} SPECIALIZED AREAS.

THIS PROGRAM ALLONS THE SELECTION OF AMY ONE, OR COMBINATION OF
THE 8 REMAI'MIIS MODULES OF THE UNITEMN "TRANSITION TO METRIC”
SET THAT I SPOKE OF EARLIER. THESE SUPPLEMENTS CONTAIM, PRE-
CISION MEASURIIIG INSTRUMENTS, METRIC DRAFTING. FORCE, POWER AND
WORK, STRESS A!D STRAIN, ETC.

THE SUPPLEMENT PROGRA™ RAHGES IN TIME FROM 30 MIHUTES TO 1 HOUR,
DEPEIIDING O THE MODULE SELECTED. EACH !ODULE SUPPLEMENT IS
REI}IFORCED WITH BLACKBOARD EXERCISES AND PRACTICAL WORKSHOP
EXERCISES.

AFTER EACH OME OF OUR THREE PROGRA'S, THE EMPLOYEE IS SUPPLIED
WITH A METRIC HANDBOOK WHICH CONTAIMNS PERTINENT METRIC IHFORMATION
RELATED TO HIS JOB. SUCH AS. CONVERSIOMS, CALCULATIONS, AMD
WRITIHG TERMINOLOGY. WITH THIS METHOD, THE EMPLOYEE RECEIVES

THE CORRECT METRIC INFORMATION OH HIS PARTICULAR METRIC TASK.

H-7
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ANNEX H, APPENDIX 2

IBM METRIC TRAINING PROGRAM FOR
MANUFACTURING ENGINEERS
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‘ PREREQUISITE:

COURSE LENGTH:

COURSE DESCRIPTION:

T= ENDICOTT, N.Y.

BASIC METRICATION |
FOR : :
MANUFACTURING ENGINEERS Ad

metric

None

5 Two-Hour Sessions (10 Hodrs)

*

IBM Endicott's metric implementation plan will
be discussed in the first session of this course.
The manufacturing engineers will be shown how
their job responsibilities will be impacted by
the metric conversion and the importance of
education for a smooth transition during the
conversion period.

This basic course will thoroughly explore the
International System of Units (SI), style and
format, decimal positioning, precision measure-
ment, and conversion of tcleranced and non-
toleranced dimensicns. Class participation
will be achieved through problem solving
exercises and measurement workshops.

H-9
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LASLL MLLIILATION FOR HANUFACTURING ENGINEERS

Session I 1

Introduction

Course Content and Objectlves
Advanced Metric Courses

Why Go Metric?

The International System of Units (SI)

IBM Goes Metric - Video Tape

Metrication At IB!M Endicott

Implementation Plan

Organizational Structure

Education

Capital Equipment

Hand Tools and Inspection Equipment

o

Metrication Status In The United’ States
History

U.S. Metric Study

Metrication To-Date

Status of Legislation in Congress

et bl st Tt o

Metrication Within The dommunity

SI Units
© Base
o Supplementary
@ Derived

SI Advantages

g
g i
3 |
Session II e gl : |
Decimal System versus Powers Of 10 ;
© Exponential Notation
© Base 10 Number System
e Powers of 10 .
LS
Prefixes i

- =

The Base Unit Of Length - metre
o Multiples and Submultilpes
e Measurement Workshop

Decimal Positioning
o Procecdure
o Exercises in Decimal Positioning

H-10




R Session III

Derived Units

Area And Volume
®© Decimal Positioning

Velocity And Acceleration
e Feeds and Speeds
© Acceleration Cue to Gravity -

Force i
@ Weight versus Mass

Pressure
: 1

Problem Solving Workshop (Derived Units) > 1
SI Conversion 2Approximations : .

e Length v

o Mass . - ’

e Temperature '

o Volume

e Pressure

Problem Solving Workshop (Conversions)

Session IV

Precision Measurement

Steel Rule - 150 mm
How to Read

o -«
‘© Exanmples . g
o Workshop ;

Outside Micrometer - 0 to 25 mm
® How to Read
e Examples
o Workshop

Micrometer Depth Gage = 0 to 25 mm )
© How to Read’ .
e Examples e
e Workshop . .

Other Measurement Instruments

Dial Indicators

Dial Calipers

Verniers

Digital Microaeter x '
Radius Gage . _
Thickness Gage !
Screw Pitch Gage




Session V

M General Conversion - Any Unit Of Mcasure
® Conversion Factors
@ Conversion Tables

Computation Techniques
o Significant Digits
e Rounding

Dual'Dimensioninq
® Customary to SI
e SI to Customary

Converting Toleranced Dimensions - 1
@ Tolerances 3
o Accuracy of Conversion P
© Rounding Toleranced Values ; 1S
e Conversion Procedures | %

Conversion VWorkshop
SI Style And Format Exceptions : : ¢

Course Summary 3

A

Employec Development
Department 620
SPD Endicott

Tie Line 252
Extension 1552 - ‘5

H-12 3/74




. PREREQUISITE:
!

COURSE LENGTH:

- COURSE DESCRIPTION:

= ENDICOTT, N.Y.

ADVANCED METRICATION ' ST
FOR :
MANUFACTURING ENGINEERS .- A A

metric

BASIC METRICATION FOR MANUFACTURING ENGINEERS

6 Two-Hour Sessions (12 Hours)

The objective of this course is to teach
manufacturing engineers how to manufacture
a metric product. To accomplish this, they
will be expcsed to the essentials necessary
for metric pre-release and manufacturing
activity.

The course will also discuss how to produce
a SI metric part by using available "inch"
materials and tools. They will be shown
how this is made possible by use of over-
lapping tolerances on the metric drawings.

Manufacturing engineers will be introduced

to drawing format, new symbols, preferred
numbers, threads, surface texture, limits and
fits, and machining capabilities. They will
also be shown what metric materials are
currently available and supplier sources.

3/74
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ADVANCED HETRICATION FCii MANUFACTURING ENCINELCRS

Session I

Introduction
@ Course Content and Objectives

New Development Drawing Format
@ New SI Symbol on Drawings
o New Drawing Sizes

Dual Dimension Drawing Format
o Different SI Symkols on Drawings
o Examples of Dimensioning
@ Excecptions to Dual Dimensions

Renard letric Base Sizes
o Background for Forming Table
© Purpose .

Common Usage Preferred Sizes
e Background for Forming Table
o Basis for Common Items

General Drawing Symbols
@ Exanmples

Geometric Tolerance Symbols
© Examples
o New Symbols

Dimensioning . o
o Correct Way of Dimensioning
@ Interpretation of lNotes

Session II

Threads -
o Compared to Customary
@6 Tolerance Zones

Thread Disignation
© New Symbols
© Speccial Symbols
© Possible Thread Symktols

Preferred Threads
o Coarse Thread list

@ Tolerance Class
o LCxternal and Internal

H-14
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Comparison Chart
© Reference Matecrial for Engineers

Tap Drill And Clecarance lloles
e Drill Size for 75% Thread
e Clearance Sizes
® Supplier Information
@ Released Screws

Metric Supplies Available
e Taps
o Nuts
o Hex Key Wrenches

Session III

Cutting Tools ”

o Comparison Chart ¥
o List of Metric Drills

e End Mills and Centers

o Cutters

® Broaches

Overlapping Tolerances
o Sheet Metal
@ Carbon Steel

Available Supplies
Screw Stock
Bar Stock
Dowels

Washers :
Shoulder Screws
Precision Balls

©00000

Session IV

Surface Texture
o Terminology
o Measured in Micrometres

Roughness Grades
© New Numbers
o Comparisons
e Sampling Length

Symkbols For Direction Of Lay
e Explain g
o Show Symbols
e Interpretaion

H-15
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. 8 Symbols And How To Identify
i Roughness Grade
Production Method
Sampling Length
Dircction of Lay
Machine Allowance

"Unspecified Surface Texture
e Formula
e Maximum Finish
® Excceptions
e Special Requirements

Directives For Various Processes
o Illustration
e Examples

Session V

Machine Capabilities
o General Guidelines

Guidelines For Tolerances And Finishes
Drilled, Pierced, and Tapped
General Tolerances

Drilling and Reaming

Milling

Lathes

Grinding

Boring

Honing and Lapping

Broaching

pooooeocoo

3 Stock Allowances
) © Reaming and Boring

Session VI

Limits And Fits
o Clearance
© Transition
o Interference
e Comparison to Customary

th Cescriptions
o Combinaticn of Tolerances
e Table for liole Tolerances
e Table for Shaft Tolcecrances
e Illustrations

H-16
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Dimensioning
@ Preferred
™ © Altcrnate Method h
e Method Which Will be Used by Product

Combinations Of Fit Tolerances
o Minimum Condition

e IMaximum Condition
e Average Condition s o 8
o Examples
Bearings
o Chart

o Description
@ Different Symbols
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ANNEX H, APPENDIX 3
ICI, LTD., (AUSTRALIA) METRIC TRAINING PROGRAM




ICI, LTD., (AUSTRALIA) METRIC TRAINING PROGRAM

The ICI Metric Education Panel belicve that metric education in an industrial environment is best achieved
by self-cducation, following the principle of direct learning to the level required by the job and carried out
fmmediately prior to the introduction of metric work methods by the work group concerned.

This document is industrially orientated, and is intended to supplement the Australian Metric Conversion
Board (MCB) publication. Items 8 to 11 in Appendix 3 and the other ICI education literature listed below.

The education literature provided by the ICI Metric Education Panel is graded to provide information appro-
priate for all job levels.

The full list of ICI Metric Education Literature is as follows:

1. METRIC NOTATION * (For stenographers and typists)
2. THINKING METRIC -
PART I = COMMON UNITS® (For all staff levels requiring reasonable
knowledge of common metric units.)
3. PART 2 — TECHNICAL UNITS® (For technical and scientific staff)
4. EXERCISES IN COMMON SI UNITS® (For staff receiving ‘*Thinking Metric Part 1°°.)
S. YOUR GUIDE TO SI UNITS® (For issue to non-technical staff whea ‘“Thinking
- Metric Part 1'* is withdrawn)
6. EVERYDAY METRIC UNITS (For staff requiring only a very general knowledge
i of SI Units.)
1. EXERCISES IN EVERYDAY METRIC (For staff receiving 6.)
UNITS
8. METRIC UNITS FOR PROCESS (For process operators)
OPERATORS

9. MANUAL OF METRIC PRACTICE FOR*® -(For draughtsmen and some engineers.)
ENGINEERS AND DRAUGHTSMEN
10. METRIC TRADE NOTES
— ELECTRICAL
= FITTING & MACHINING
— WELDING & BOILERMAKERS
= CARPENTRY & JOINERY
- PLUMBERS
= RIGGERS

‘11. METRIC NOTES FOR DRIVERS & MOTOR MECHANICS
Bulk quantities of all publications are available from ICI Melbourne at nominal cost.
¢ Available from the Chamber of Manufactures in all States in any quantities.

It is recommended that draughtsmen and engineers should study ‘“Thinking Metric Part 1°* first and complete
‘“Exerciscs in Common SI Units’* before commencing the study of this manual. For those requiring further
information reference should be made to ‘‘Thinking Metric Part 2°* and the literature in Appendixes 2.

It {s appreciated that assistance may be required by some employees where the self education principle {s
applied. ICI is providing this as.istance by means of Area Tutors who are readily available for consultation.
They are required to contact each individual in their area two weeks after the issue of the literature and
during the week prior to *M* day to resolve any problems they may have encountered. This sy ste'n is recomm-
ended for others using ICI literature with the direct learning principle.
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ANNEX I
THE IMPACT OF METRICATION ON ARMY LOGISTICS FUNCTIONS

Introduction

This annex addresses the impact of metric conversion on supply,
maintenance, quality assurance, testing and evaluation, and training
elements of Army logistics.

The approach taken has been to review the entire spectrum of logis-
tics activities from the point of view of anticipated metric impact,
focusing primarily on items approved for production. In conducting
the analysis, the FI staff has drawn heavily upon foreign and
domestic experience and appropriate Army logistics documents.

In order to verify the conclusions drawn and to supplement the
analysis, FI representatives carried out a one day workshop at the
U. S. Army Logistics Center, Ft. Lee, Virginia. Representatives of i
the ILS Management Office, Training and Education Directorate, and
Organization Directorate attended. Completed questionnaires were
also submitted by representatives of the Armaments and Missiles
Division, Troop Support Division, Tank and Automotive Division,
Aviation Division, Communications and Electronics Division of the
Materiel Directorate. The comments and insights of the panel are
included at the end of each chapter of this annex.
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- CHAPTER 1

IMPACT ON METRIC CONVERSION ON SUPPLY ELEMENTS
OF THE U. S. ARMY LOGISTICS FUNCTION

The purpose of this chapter is to highlight the specific impacts of ?
metric conversion on the supply elements of the U. S. Army logistics '

function. The purpose of the discussion is to identify broad points : ;
of metric impact for the decision-maker.

Classes of supply, described in AR 11-8 (April 15, 1976), are as
follows:

Class I Subsistence including gratuitous health ' [ 4
and welfare items. ‘

Class IT Clothing, individual equipment, tentage,
tool sets and tool kits, hand tools,
administrative, and kousekeeping supplies
and equipment. Includes items of equip-
ment, other than principal items, pre-
sertbed in authorization/allowance tables
and items of supply (not including repair |
parts).

Class IIT POL - Petrolewn and Solid Fuels. Includes
bulk and packaged fuels, lubricating oils
and lubricants, petroleum based spectalty

products; solid fuels, coal and related
products.

Class IV Construction - Construction materials to
include installed equipment, and all
fortification/barrier materials.

Clags V Ammnition - Armunition of all types (in-
cluding chemical, radiological and special
weapons), bombs. explosives, and mines,
fuzes, detonators, pyrotechnics, migsiles,

rockets, propellants, and other assoctated
items.

I-6




Class VI Personal Demand Items (Nonmilitary Sales
Items).

Class VII Major End Items: A final combination of
end products which is ready for its
intended use (principal item); e.g.,
launchers, tanks, mobile machine shops,
vehicles.

Class VIII Medical materiel including medical
peculiar repair parts.

i tlbiib

Class IX Repair parts and components to include
kits, assemblies and subassemblies,
reparatle and nonreparable, required T
for maintenance support of all equipment.

Class X Materiel to support nommilitary programs;
e.g., agricultural and economic develop- :
ment, not included in Classes I-IX. . 3

The magnitude impact of metric conversion will vary with ti = | 3
sophistication, measurement sensitivity, use and other ¢ s of
the item. '

JO—

Within the context of logistic functions, a mechanism for supply
support must be devised. The supply support must encompass "all
management actions and execution necessary for determining require-

, ments for acquisition, cataloging, packaging, preservation, receipt,
b storage, transfer, issue and disposal of both principal and secondary
1tems."* In the following discussion, the points of metric impact
for each of these supply support elements are discussed.

Acquisition. In assessing the impact of metric conversion on the
chuisition of supplies, we limit the discussion mainly to acqui-
sition of primary and secondary items already certified for produc-
tion. 1In this context, a decision has been reached that items
within the various supply classes have been accepted for future

p issue to user units or individuals. The logistics supply function
L is to assure that sufficient quantities shall be acquired to meet

5 user needs.

- |
As stated in AR 700-127 (June 1, 1975). _ ‘
I-7 ’
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The major impact of U. S. metric conversion depends on decisions
made in relation to long life equipment. In the long run, a
decision today to build long 1ife equipment using the customary
inch-pound system of measurement will have a potential adverse
impact on the acquisition aspect of U. S. Army supply support.

U. S. industry is rapidly converting to metric and eventually,

U. S. industrial inch capabilities will disappear. This poses a
problem to U. S. Army supply support functions as continued use of
inch dimensioned long 1ife equipment may eventually lead to higher
costs of some supplies.

.

It should be noted that the decision to use the metric instead of
the inch-pound system in the development of long life equipment :
presents no new supply/acquisition problems to the U. S. Army. ' ]
Supplying unique long life systems is already handled by the current . '
decision mechanism and the metric-inch issue just adds another } j
dimension to the problem of acquiring sufficient quantities of l ]
supply items for user needs. . f

The alternatives which are available to the supply support system
in supplying a new piece of equipment are:

1. to stockpile parts;
2. to mothball the production line;

3. to keep the production line open by
spreading out the procurement time-
table;

4. To special order parts and pay premium price.

In dealing with this problem, the Australian strategy has been to
stockpile parts. Their philosophy is to buy now, while production
capability exists. U. S. industry strategy is not yet well defined.

Adoption of this strategy would require relatively accurate usage
rate data, and early and rather precise establishment of the 1ife
cycle end date. Stockpiling will add to front end system procure-
ment costs while delayed or stretched procurement will increase
1ife cycle costs, especially when the effects of inflation are
considered. Increased costs of repair parts may then be great
enough to cause early phase out of a system.

[-8




What is critical for the U. S. Army in the acquisition of supplies,
whether they be primary or secondary items, is an awareness of the
progress of metric conversion of U. S. industry and coordination of
Army activities to keep pace as appropriate. Coordination with
industry is especially pertinent in assessing the availability of
supplies normally bought "off the shelf".

Catalaging. Cataloging is taken to mean the process of assigning
an identification code (e.g., part number) to each supply item so
that users may order supplies. U. S. industry experience was not
examined in sufficient detail to provide insight into this question.

With gradual conversion to metric dimensioned items, there is
clearly an opportunity for confusion, duplication, etc. The major
factors that must be dealt with are:

1. development of policies on the assignment of
numerical identification codes (discussed
below) and;

2. provision of metric awareness and appropriate
technical training of affected personnel.

Regarding policy decisions on the assignment of catalog numbers,
several options are available. The following represents the
Australian Department of Defence (Navy) policy on cataloging of
metric materiel:

Policy for cataloguing new items, straightforward:
a new catalogue number is given. For materiel
which is purchased as an altermative to formerly-
used imperial items; if there is no variation in
dimensions, materiel or quality, then the existing
imperial item catalogue number is applied to the
metric item; if the variations in these properties
i8 not significant to the function it has to per-
form, and is less than §%, then the existing
number is applied. In all other cases, a new
catalogue number i3 to be allocated.*

*
Department of Defense (Navy), "Aspects Requiring Particular Attention
When Converting to SI Metric Units", (See Figure 16-6, p. 104 of
Forecasting International, Ltd., DARCOM Metrication Final Report on
Task A: Foreign Experience. Volume 1, November 8, 1977.)

I-9
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Similar U. S. Army and Federal policies and procedures are already
established for cataloging new similar and duplicate inch-pound
dimensioned items. Metrication will require policy statements, but
the mechanism for handling the decisions and impiementation of cata-
loging metric supplies is already in place. Metric awareness pro-
grams and training for individuals who need more dpeth of metric
understanding to carry out their jobs may be required.

In summary, the policy of concentrating on new equipment for metric
conversion will alleviate the problem. New tanks normally have a
1imited number of parts which are interchangeable with those of old
tanks. The introduction of new equipment is what increases the cata-
loging problem, not the fact that the parts do or do not have metric
dimensions. Prominent exceptions are fasteners and like items which
will require separate catalog entries for those with metric dimen-
sions.

Packaging. Packaging includes "the processes and procedures used
to protect materiel from deterioration and/or damage. It includes
cleaning, drying, preserving, packing, marking and unitization."*
These activities are dependent on appropriate standards, specifica-
tions and drawings. There are standards and specifications for
cleaning, preserving, packaging and marking. In addition there are
drawings for packing and marking. With conversion to metric, these
standards, specifications and drawings will eventually have to be
converted. This raises the issue of soft vs. hard conversion which
will have to be resolved as appropriate for each case, where metric
conversion of an item affects packaging requirements.

The issue of soft and hard conversion is particularly important

with respect to standards, specification and drawings for packaging,
which ranges from cardboard cartons to freight forwarding containers.
Packaging is sensitive ot national, industrial and U. S. Army

AR 310-25, Dictionary of United States Army Terms, April 12, 1977.
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decisions. Two types of conflicts could emerge; one vwhere a metric
dimensioned item must be packaged according to customary standards

and specifications and a second where a customary dimensioned item

must be packaged in a metric dimensioned container.

A second area of concern is the fact that the Army uses Federal
Standards, MILSTDs, MILSPECs and industry standards and specifica-
tions. This use of standards and specifications from a variety of
sources requires coordinated effort to ensure that appropriate, con-
sistent and compatible metric standards and specifications are
available when needed.

In addition, metric conversion may have other impacts. Let us
examine the packaging element in the context of the U. S. metric
environment. For example, assume the U. S. wood industry establishes
a set of preferred, rationalized metric sizes and begins producing
wood to be used for packaging in these preferred metric sizes. To
pursue a policy of minimizing costs the Army will have to buy wood

in the preferred metric sizes. This conversion may lead to:

1. redesign of packaging;

2. need for appropriate metric standards and
specifications for packaging;

3. new physical sizes of packaging which conflict
with storage/transportation space provisions;

4, conflict between package size and the item to
be packaged.
Other impacts of metric conversion would include the potential need
for new tools and scales, and for trained personnel.

Another aspect of the problem is the potential for the General
Services Administration (GSA) or the Defense Supply Agency (DSA) to
purchase standard industry items that have been converted to metric.
Being unaware of this may impact on the packaging element of supply
support. This situation indicates a need for careful monitoring of
industry activities as well as coordination with GSA and DSA.
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Preserving. Only minimal impacts of metrication are envisoned as
related to preserving of items. In the case of a controlled en-
vironment, requirements on correct parameters might have to be con-
verted to SI units in the applicable standards or specifications,
e.g., temperature requirements. Gauges and related measuring devices
might also have to be modified.

Receipt. Receipt is viewed here as the act of receiving supplies.
Metrication could have some impact in relation to generating con-
fusion, requiring standardized forms to be changed and generating a
need for job-related training. Where automatic data processing is

used to record receipt of items, provisions must be made for the
acceptance of SI units and item descriptors in the automated system.

Storage. Storage is taken to mean the act of storing supplies.
Storage facilities available include warehouses, dumps and parks.
Dumps and parks are essentially outdoor facilities and metric con-
version is likely to have no impact on storage in these areas,
beyond the initial layout phase. To lay out one of these facilities
in metric units might require appropriate measuring devices and

minimal personnel training. On the whole, however, impacts are
deemed trivial.

Storage facilities such as warehouses and depots may be affected by
metric conversion. The potential effect of changes in packaging on
storage space has been mentioned above. Space may have to be re-
allocated and where shelving and storage spaces are not adjustable,
space may not be used as efficiently as is possible.

Another issue arises in relation to the storage of metric and inch
dimensioned parts. Should both be stored in the same warehouse --
or in separate warehouses? Australian experience suggests that
storage of both in the same warehouse constitutes the most efficient
approach. It is their experience that effective labeling and appro-
priate training can control (if not eliminate entirely) the problems
associated with dual inventories which will be necessary during
transition.
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The need for dual inventories during the transition may require
additional space and must be planned for. Dual inventories are
probable for hardware items such as pipes, millstocks, fasteners,
etc. It should be recognized that, in the long run, metric conver-
sion will simplify the storage/inventory problem -- as rationalized
sizes are adopted and widely used.

Transfer. In examining this element, transfer has been defined as
the physical act of moving goods from one point to another. The
impact of metric conversion on the U. S. Army in this area will
ultimately depend upon the decisions made by the national transpor-
tation industry. Major impacts of metric conversion will be in the
areas of shipping, especially containerized shipping, pallet sizes
and in fluid transport. The U. S. Army utilizes both public
transportation facilities and its own network for moving goods. As
rational metric package sizes become more common, there may be
decisions in the industry to alter standard shipping containers and
pallet sizes to suit metric packaging. Regarding fluid transport,
the impact will occur over time, in metering pipeline flow and in
relation to the eventual shift to rationalized metric pipe sizes.
The paperwork associated with transfer may also be affected.

Army transfer practices will be sensitive to national transporta-
tion industry metric policies and decisions. Thus, careful moni-
toring of industry and appropriate adjustment of U. S. Army
practices will be required to cope with the potential changes
resulting from metric conversion of the national transportation
system.

Issue. Issue is taken to mean the process of responding to a requi-
sition from the user for a particular item. It is anticipated that
metric conversion will have only minimal impacts on this process.
The key impact may be the lack of familiarity with the measurement
units which is significant in the case of measurement sensitive
items, e.g., gasoline, milk, bags of cement. For example, a cook
must be trained in metric units so that he can requisition adequate
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amounts of foodstuffs in metric units to feed the troops. The
results of metric conversion, in this example, are that the cook

has a loss of experience in judging what he needs and what he gets;
menus must be changed, etc. The loss of experience and unfamiliarity
problems will be solved with appropriate training and time.

In issuing items such as subassemblies, a mechanism must be devised
to ensure that appropriate tools are available to the user. While
this may not be a unique problem, metric conversion, especially in
the early phase, will create the demand for attention to the problem
of the availability of common metric tools and training.

Panel Assessment

While precise quantitative evaluation is not possible, it definitely
appears that metric conversion will require additional procurement
to ensure operability over the equipment life cycle. This will
entail dual stockage of some types of items with a corresponding
need for greater storage space. The additions in velume and weight
will add to transport requirements if stocks are to be mobile.
Problems will be particularly acute with Class II and IX supplies.
This may also bring about problems with small vendors unable to con-
vert rapidly to meet requirements for supplies in metric dimensions.

In addition, conversion may narrow the supply base, either by
requiring metric dimensions in the early stages or customary units

in the latter stages. Since the Army's ability to influence industry
is limited, the problem may become sufficiently critical to cause
early phase out of old equipment in order to meet readiness criteria.
Even in the best of circumstances, the problem of supply of repair
parts for old customary dimensioned equipment will be a matter of
concern.

Difficulties in cataloging lie in the provision of current informa-
tion, a problem not peculiar to metric conversion. It will be
necessary to differentiate common use items by stock number. While
the impact can not be determined precisely, this additional require-
ment may cause an overflow in data storage.




The only impact on packaging relates to changes in standards and
considerations pertaining to re-usable containers. No impact on
preserving was foreseen.

The panel recognizes that metric conversion will have similar impacts
on receipt, storage, transfer, and issue. For example the accounting
process involved in each of these areas will affect Automated Data
Processing. Additional machine time will be required. Segregation
of customary and metric items will be necessary and may create space,
handling or location coding problems. In time, van and pallet sizes
may have to change to accommodate metric packaging with a possible
impact on handling equipment. Increased stockage volume resulting
from dual stockage will have an effect on the mobility of direct and
general support units.

The panel expressed concern about the ability of the industrial base
to meet the Army's dual supply demands. Inability to support the
Army's dual supply needs will have profound effects on operational
readiness.
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CHAPTER 2

IMPACT OF METRIC CONVERSION ON MAINTENANCE ELEMENTS
OF THE U. S. ARMY LOGISTICS FUNCTION

The impact of metrication on the maintenance function may be seen

by arraying maintenance operations against maintenance levels (as
described in AR 750-1). Attention may be focused directly on
possible metric impact points by indicating the applicability of
each maintenance operation to each maintenance level (e.g., major
re-work operations are performed at the depot level). This is done
in Figure 1 on the basis of analysis by FI staff. The applicability
of each maintenance operation to the maintenance levels is indicated
by a digit (0 = not applicable, 1 = applicable, 2 = applicability
inferred); similarly, the metric impact at each operation and level
is indicated by a 1 at the intersections. The following paragraphs
provide the rationale for these judgments and discuss the nature of
metrication impacts to be expected at these intersections. As in
the preceding chapter, the discussion will be followed by a panel
assessment of the problems.

Inspection. Inspection includes a variety of visual, tactile and
other tests and checks of the "Pass-Fail" type. Since measurement
scales are not directly involved, there would be no metric impact.

Testing and Servicing. Testing and servicing do involve measure-
ment, hence there will be a metric impact at all maintenance levels.
Metrication will affect training; test, measurement, and diagnostic
equipment (TMDE); documentation (specifications, technical manuals,
field manuals, etc.); and (at the depot level) test and servicing
facilities. The significance or intensity of the metric impact

will depend on the maintenance level and the nature of the item
being tested or serviced. Training at the organizational level,
for instance, would include little more than metric awareness; more
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extensive training (in the use of TMDE, for example) would be

necessary for depot level personnel. The metric impact will be
minimized if the associated documentation, TMDE, and training are
coordinated and consistent. As an example, the day when technical
manuals prescribe tire pressures in kPa will pass unnoticed if
metric pressure gauges are available and people are aware of metric
pressure units.

Calibration. Calibration operations, conducted at the direct and
general support, and depot levels, will also feel the impact of
metrication in terms of facilities, equipment, documentation, and
training requirements. Training requirements will be at a more

technical level than would be satisfied by a metric awareness pro-

gram; the people involved, however, should have few problems

because of their technical backgrounds. Then, too, in some areas

(e.g., electrical/electronic) the unit changes imposed by SI will be

minimal. The impact on equipment will depend on the particular

situation. Conversion tables may suffice in some cases; in others
modifications to provide SI or dual readout may be necessary; in
the worst case duplicate equipment (one in customary units, the
other in SI) may be required. In this eventuality, there would be
an adverse impact on facility space, power, and environmental
systems requirements; mobile calibration facilities would be parti-
cularly affected.

Replacement. Metrication will have an impact on operations in-
volving replacement of parts, modules, subassemblies, and assemblies
at all maintenance levels. Training, documentation, and tools
requirements would be affected, the extent depending on the
complexity of the replacement item and the maintenance level doing
the work. The magnitude of the tools problem will be affected by
general policies with respect to hybridization and the provision of
metric tools to the field. If an interoperable metric module were
to replace a defective inch module, for instance, the attaching
fasteners involved might be either inch or metric; inch fasteners
wou'd simplify the replacement if common metric tools had not been
tietributed.
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Repair. Metrication will affect training, documentation, and tools
requirements for repair operations in much the same fashion as for
replacement. However, repair operations imply more complex tasks
and the need for greater expertise. Therefore, training and docu-
mentation requirements imposed by metrication would be more strin-
gent. Tools requirements would be more general -- sets of tools
(rather than individual pieces), as well as infrequently used com-
mon metric tools. The availability of materials would also be a
factor. At some point, inch materials (including common parts,
such as fasteners) will begin to disappear, affecting the repair
of customary equipment; non-availability of metric-sized materials
early in the transition could similarly affect repair of metric
equipment.

Major Re-Work. Sophisticated maintenance operations which are
performed at the depot level (overhaul, rebuild, modification,
modernization, conversion) will be affected by metrication,
essentially as magnitification of the impact on repair operations.
In addition, metrication may affect the facilities and special TMDE
needed to perform these operations.

Panel Assessment

Testing activities will require dual capable TMDE equipment

and increased training effort throughout the changeover period.
Problems connected with identification of parts will be minimal,
no different or greater than those currently experienced. Testing
and servicing will be dependent on the availability of publica-
tions giving data in the appropriate units. Introducing metrics
in new systems or modules, with SI documentation, is expected

to minimize this documentation problem. The introduction of
metric equipment will bring about a need for additional training
to ensure the correct use of tools and TMDE. The panel noted
that the level of intelligence, education, language capability,
training, and experience of the expected volunteer force gives
reason for considerable concern in this regard.
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The calibration aspects are almost identical to those discuscsed

in connection with testing and servicing. Another factor mentioned,
however, concerned the difficulties arising from rarely procured
items, especially those procured directly from commercial sources. In
this case, there may be an inability to identify overall system quan-
tities and types. Again, this is not a problem peculiar to metric
conversion but one which conversion may aggravate.

In considering repair, replacement and rework, the panel noted that
training problems similar to those discussed above are likely.
Furthermore, metrication will affect the criteria (such as cost,
availability, timeliness) by which repair/replacement decisions

are taken.
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CHAPTER 3

IMPACT OF METRIC CONVERSION ON QUALITY ASSURANCE AND TESTING AND
EVALUATION ELEMENTS OF THE ARMY LOGISTICS FUNCTION

The purpose of this section is to discuss the impacts of metric con-
version on the Quality Assurance (QA) and Testing and Evaluation (T&E)
elements of the U. S. Army logistics function. To the extent that

QA and T&E are related, metric impacts will be similar in each area.
This discussion first focuses on the metric impacts common to QA and
T&E activities, then unique aspects of T&E will be treated.

Definitions. In order to conduct this analysis of QA and T&E,
definitions of these two activities were required. The concepts
or definitions utilized in the analysis are as follows:

1. Quality Assurance: The function of management
by which conformance of materiel to contract
and specification requirements is assured. This
assurance is obtained by evaluation of production
quality controls and inspections exercised by

procedures, supp]emented by direct verification
inspection of product.*

2. Test: A process by which data are accumulated
to serve as a basis for assessing the degree
that a system meets, exceeds, or fails to meet

the technical or operat1ona1 properties ascribed
to the system.”

3. Evaluation: A subjective determination, accom-
plished jointly by the several major subordlnate
commands of the utility, that is, the military
value, of a hardware item/system--real or con-
ceptual--to the user.*

*AR 310.25, Dictionary of United States Army Terms, April 12, 1977.
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Analytic Approach. The approach used in analyzing these aspects of

the logistics function nas been to determine what inputs/mechanisms
are required to provide quality assurance and testing and evaluation
of Materiel, Services, Supplies and Data (Quality Assurance cate-
gories). The inputs/mechanisms identified are listed in Figure 2.
An analysis has been conducted to determine which of these
inputs/mechanisms would be affected by metrication and the type

of impact anticipated for each quality assurance category

(DoDD 4155.1). No attempt has been made to gauge magnitude of
impact of metrication; impact will vary according to which type

of material or supply item, for example, is being considered.

The inputs in Figure 2 are required for each category of activity
and for each QA category being examined. The discussion concen-
trates on major decision points and the nature of metric impacts
which could occur.

COMMON IMPACTS OF METRIC CONVERSION ON QA AND T&E

Following this framework, Figure 3 contains a binary matrix, with
an X indicating an area of potential impact due to metrication.
These potential impacts are discussed by QA category.

MATERIEL

In our analysis of materiel QA and T&E activities, we have examined
the metric impacts for both new development and materiel in ques-
tion. In general, existing QA or T&E specifications, standards,

or requirements documents will require conversion--either hard or
soft, depending on the situation. In cases of new items in the
initial stages of acquisition, new standards, specifications and/or
requirements, in SI units, may be required.

[-22
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FIGURE 2

INPUTS/MECHANISMS REQUIRED FOR QA AND T&E

Specifications, standards, and/or
requirements.

Procedures

Test equipment

Facilities, including test equipment
which is an integral part of the
structure

Personnel who are adequately trained
to perform the tasks required.

Adequate planning, coordination and
timing of activities.
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If existing standards, specifications, etc. are soft converted,
caution must be exercised to assure that conversion of a measurement
to SI does not indicate an unwarranted degree of accuracy or pre-
cision. For example, 100 ft. is 30.48 m. Two decimal place
precision which may not be necessary and may not be measurable with
available equipment.

Equipment. In the early phases of metric conversion, an important
aspect of planning will be the consideration of the availability of
appropriate measurement instruments for conducting QA and T&E
activities. Measurement instruments encompass devices ranging from
scales and rulers to large, sophisticated measurement equipment to
expendables such as pressure gauges used in ammunition testing. It
is probable that solutions to some needs are simple, e.g., use of
conversion tables or paste on labels. Some equipment may already
measure in SI and other measurement instruments may have to be
acquired. These are all aspects which should be considered and
planned for.

As the discussion above indicates, soft conversion of existing stan-
dards and specifications for QA and T&E must be considered care-
fully to assure that unwarranted precision is not the result. If
this is not handled with carz, the result could be the generation
of a need for higher precision instruments for conducting QA and
T&E activities, in a situation where higher precision instruments
(and therefore the added costs) are not necessary.

Other impacts of metric conversion on QA or T&E equipment could in-
clude:

1. Need for modification of test fixtures.

2. Need for new calibration equipment so
that new test equipment can be checked.

3. Revision of old Instruction/Operation
Manuals for equipment which is modified
for metric use and development of new
manuals for new metric-only equipment.
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Facilities. By definition, facilities include physical structures
and measurement and tes*ing devices which are an integral part of

the structure. Thus metric conversion will have potential impacts
on facilities in much the same manner as the impacts on equipment

described above.

Personnel and Training. The introduction of new or modified test
or QA equipment and new requirements or standards will lead to a
need for personnel adequately trained in the metric system to con-
duct QA and T&E, operate equipment, and maintain equipment, facili-
ties, etc. The need for metric awareness is substantial while the
need for formal metric training will vary in relation to the
materiel, the nature of the QA or T&E task, and the background of
the personnel.

SERVICES

Services, in this context, encompass calibration and metrology
services. The impacts of metrication on QA and T&E services may
include:

1. The need for new or modified specifications,
standards and requirements;

2. The need to acquire new SI calibration equip-
ment;

3. The need for modification of existing facilities
or construction of new facilities;

4, The need for trained personnel to operate and
maintain new calibration equipment.

The requirements for calibration equipment are related to the type
of QA and T&E equipment used. Thus the impact of metrication on
calibration equipment is dependent on decisions made in dealing
with T&E and QA equipment required for metrication. For example,
if a decision is made to modify existing T&E or QA equipment so
that it provides dual readouts, the impacts on calibration services
is negligible. However, if new SI only equipment is acquired, the
demands on calibration services will be greater.
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Currently, the Hational Bureau of Standards provides calibration
services to the U. S. Army. This study, however, indicates a
decline in the services provided by NBS and national metric conver-
sion may increase the burden on MBS at a time when it is unwilling
to expand calibration services. This could create additional
burdens on the U. S. Army calibration services. The magnitude of
each of these impacts is dependent upon the magnitude and pace of
change over to metric, and decisions regarding TMDE (Test, Measure-
ment and Diagnostic Equipment).

SUPPLIES

Supplies are stored items. At this stage of the life cycle, quality
assurance activities are performed more frequently than are T&E

activities. Thus the discussicn will focus primarily on the impact
of metrication on Supply QA; T&E impacts will be similar, but minor.

The impacts of metric conversion on QA of supplies are similar to
those described in the discussion of materiel. Metric conversion
will require appropriate QA standards and specifications, SI
measuring devices, and trained personnel to conduct QA tests needed
and maintain the equipment. Also necessary may be new or modified
operating manuals and instructions. Thus when an item is pulled
out of storage for QA, testing must be conducted in the original
units of measurement to ensure comparability. For customary
dimensioned items, this will require the availability of appropriate
measurement equipment (either customary or dual readout) and the
retention of appropriately dimensioned standards and specifications,
even after metric conversion is well under way.

DATA

One of the purposes (and results) of QA and T&E is the collection
of data which can be used for a variety management purposes. For
example, historical data are used to project performance trends and
as fnputs to the subsequent development of standards and specifi-
cations.

[-27
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The conversion to metrics may, at some point, affect records and
reports and cause a discontinuity in the data base, making histori-
cal comparisons difficult. As alluded to above, data discontinuity
could be a problem in conducting QA on supplies. It will also have
an impact on the automated data processing system which will have
to be programmed to accept SI inputs. As some U. S. and Australian
firms and this report have pointed out, this can lead to data field
size or data storage problems.

The problem of unwarranted precision, especially in the case of
soft conversion, will emergé. Policy guidelines for soft conver-
sion and data use must be developed. Attendant upon these elements
too, will be the need for metric awareness training and specific
training in some cases.

UNIQUE IMPACTS OF METRICATION ON T&E

Viewed in the context of life cycle management, the impact of metri-
cation on testing and evaluation may be identified at the various
development/operational test points. Figure 4 shows the elements

of development and operational testing as described in AR 70-10.
Areas where metrication impacts may be expected are indicated by Xs
opposite T&E test points (DT I, DT II, etc.). The nature of these
impacts is discussed in the following paragraphs.

Design Risks. As part of the analysis of design risks to be made at
DT I, consideration would have to be given to the availability of
metric standards, specifications, and materials. Projections or
forecasts of the availability of these items, related to the project
development schedule, would have a significant impact on the decision
to proceed with the development as a metric design.

Component Interface Problems. Component interface problems deserve
careful consideration at DT I regardless of the measurement system
employed. During the transition, interfacing of new wholly metric
or hybrid product designs will require increased attention. Wholly
metric or hybrid product improvements to existing designs will add
yet another dimension to interface problems. Interface problems can
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be expected to increase during the transition as more and more
wholly metric or hybrid systems are introduced; however, interface
problems related to joint manufacture/Allied use of the system may
be eased somewhat by adopting metric designs.

Production Feasibility. At DT II and DT III the metric emphasis,
particularly early in the transition, would be on production feasi-
bility, i. e., the assessment of the readiness of the involved
industries to manufacture the new system at acceptable levels of
production, quality, and cost. The production feasibility problem
can be expected to diminish as industrial conversion to SI
progresses. Until industrial conversion is complete, however, the
feasibility of producing hybrid designs, which reflect the state of
industrial metrication, may be significantly better than the feasi-
bility of producing wholly metric designs.

The nature of metrication impacts on operational testing would be
essentially the same at OT I, OT II, and QT III; differences would
lie only in the depth or level of detail involved. As Figure 4
indicates, metrication would affect several military utility criteria
and various aspects of the adequacy of doctrine and maintenance
support.

Military Utility Estimates. Metrication would affect assessment
and operational testing of the military utility (compatibility,
interoperability, maintainability, supportability, and training
requirements) of a new system in the user's environment. These
considerations will inevitably increase in significance where a

new wholly metric system is to operate in conjunction with customary
equipment. The effect of new hybrid equipment could be less pre-
dictable; compromises which minimize changes for the operator might
aggravate support problems, for instance.

Adequacy of Doctrine and Maintenance Support. Metrication would
affect operational testing and evaluation of the adequacy of
maintenance support and training (i.e., Integrated Logistics Support
(ILS)) for employment of a new system. Most of the elements of ILS

(described in Figure 5) will be affected by metrication, and
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INTEGRATED LOGISTIC SUPPORT (ILS) ELEMENTS

FIGURE 5 ;

Maintenance plan. A description of the
requirements and tasks to be accomplished
for achieving, restoring or maintaining
the operational capability of a materiel
system or facility. 1

Support and test equipment. A1l equipment, 'i
mobile or fixed, required to support the
operation and maintenance of a materiel i
system or facilities at all locations to
which a deployment is planned.

Supply support. A1l management actions and 4
execution necessary for determining require-
ments for acquisition, cataloging, packaging,
preservation, receipt, storage, transfer, &
issue, and disposal of both principal and }
secondary items. ; ‘

Transportation and handling. The procedures,
equipment, and facilities used for packing,
crating, handling, and transportation of
materiel system.

Technical data. Encompasses all types of
specifications, standards, engineering
drawings, instructions, reports, manuais,
tabular data, and test results used in the
development, production, testing, use, main-
tenance, demilitarization, detoxification,
and disposal of military items, equipments,
and systems. Not included in technical data
are financial, administrative, cost and
pricing, and management data, or other infor-
mation incidental to contract administration.

Facilities. Construction requirements to
support the materiel system involved, for
example, buildings, concrete pads, revet-
ments, roads, runways, utilities and other
peculiar requirements.
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g FIGURE 5 (Continued) i
i Personnel and training. Personnel in the ;i
: numbers and with the skills necessary to : 1
g operate and to support a materiel system §

, in its operational environment. The

i processes. procedures and equipment used

‘ to train personnel in the operation and
support of a materiel system.

Logistic support resource funds. The funds 51
required for the identification, acquisition 4
;

and management of logistic resources.

Logistic support management information. 24

Information used for the analysis and for
reporting of actions taken or required to be i
taken in developing or executing logistic
support plans.
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Source: AR 700-127.
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would therefore be a proper concern of OT&E at all test points.
The nature and extent of the metric impact on these elements is
discussed throughout this report.

Panel Assessment

The panel recognized the need to synchronize QA and T&E training with
the development of new metric materiel. Interoperability, and inter-
changeability requirements associated with hybrid materiel may impose
additional QA tasks.

While the panel views the transition period as lengthy, proper a-pli-
cation of the ILS model can reduce, if not eliminate, many of the
problems which have been discussed. The ILS model, in fact, provides
the means to facilitate conversion.
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CHAPTER 4

IMPACT OF METRIC CCNVERSIOM ON TRAINING ELEMENTS
OF THE U. S. ARMY LOGISTICS FUNCTIONS

In the foregoing discussions, the potential need for personnel who
are appropriately trained in metric usage has been frequently men-
tioned. In the early phases of metric conversion, this will
certainly have to be taken into account in the decision-making and
planning processes. During the later phases of conversion, younger
personnel are likely to have received metric training in public
school and the need for special metric training will decrease. How-
ever, 15-20 years from now, the U. S. Army may have to provide
training in the inch-pound system because the U. S. education
system will be providing only metric-trained individuals. That a
training program for the inch-pound system will be required is not
in doubt; properly trained individuals will be needed to service
customary dimensioned long life equipment which is currently in the
field. But decisions today to design and produce new lcng life
equipment in customary units will only extend the period over which
inch-pound training will be required. From the training point of
view, adoption of metric is highly desirable.

The preceding discussion implies that "metric training" has a
specific meaning. The reader should note that there are a variety
of levels of metric training and that judgments will have to be made
at each decision point as to the depth and breadth of training
required in a particular situation. "Metric awareness", the lowest
level of metric training, is a program to develop awareness that the
metric system exists and is being used. This type of program would
be aimed at developing awareness and the same facility for use of
metrics as the average person has today with the inch-pound system.
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Scope of metric training above the awareness level will, of course,
vary greatly depending upon the extent of functional metric ability
required by an individual to do his job, as well as his background
and training. Thus while an engineer will need a sophisticated
level of functional metric capability, it is likely that his back-
ground, education and training will have provided him with most

of the requisite knowledge; additional training required will be
minimal. On the other hand, an automotive mechanic may need a
fairly substantial understanding of the metric system, but his
metric experience may be minimal or non-existent. Training require-
ments would, therefore, be significant.

The need for metric training that would be brought about by adoption
of a new metric design or metric measured supplies must be weighed,
along with many other factors, in the decision process. This is a
particularly important question to consider when assessing a new
design. MNew designs mean new training. One question that the
decision-maker should bear in mind is: Does the adoption of metric
dimensions in the design significantly increase or change the magni-
tude and/or level of training required throughout the product 1ife
cycle?

Cne key to assessing training needs will be the management policy
towards metric training. DoD Directive 4120.18 addresses the
training issue as follows: "Training in metric practices and usage
will be provided to those personnel whose duties require such
knowledge." This policy statement is broad and allows considerable
flexibility. U. S. industrial experience svggests three guiding
policies which have contributed to effective, minimum cost, metric
training programs. These are:

1. Provide metric training only to those who need
it to carry out their jobs.

2. Teach only what is needed to know to perform the
job.

3. Provide training shortly before knowledge is to
be applied, on the job.
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Many companies also provide voluntary, after-hours training,
available for those who are interested. U. S. industry experience
suggests that training at all levels may best be accomplished by
the utilization of modules which can be put together to suit the
needs of the persons to be trained. The U. S. Army might also
investigate the use of commercially available modules rather than
starting from scratch. Industry-prepared modules for metric aware-
ness may be appropriate, for example.

Panel Assessment

The Army's training requirements are dependent on the extent of Army
metrication and the metric competence of Army personnel which will be
low early in the transition. During the early phase of conversion,
perso-nel will need facility with both measurements systems, but
overtime, metric training needs should decrease. In order to assure
responsive and adequate training programs, periodic training needs
analyses must be conducted. Based on these analyses of personnel
competence and levels of competence required, metric training programs
must be desigred and developed.
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CHAPTER 5

GENERAL METRICATION IMPACTS RELATED TO
U. S. ARMY LOGISTIC FUNCTIONS

The preceding sections discussed metrication impacts on specific
logistic functions. This section will attempt to paint a broader
picture of U. S. Army functions that could adversely impact on
DARCOM's logistic activities, if not properly recognized and dealt
with in the planning and decision making process.

Table Organization and Equipment (TOE). While the responsibility |
of U. S. Army Training and Doctrine Command (TRADOC) is to develop
TOE(s) for new materiel and for product improvements, metric
decisions taken by a materiel developer, without proper interface
with TRADQC, could result in improperly organized and equipped units.
Likewise, if TRADGC fails to consider the impact of metric decisions
made by HQDA and materiel developers, on TOE(s), inappropriate
organization and inadequate equipment inventories for units to be
provided metric equipment may result. While the Life Cycle System
Management Model (LCSMM) contains procedures to preclude misadven-
tures, until metric considerations are routinely handled by all
elements within the Army, it would appear logical for any metric
decision process introduced to include, in its checklist of actions,
the question: "Has the TOE impact been evaluated by both the
materiel and combat developers?"

New Equipment Training (NET). Special contractual agreements
between the materiel developed and the contractor developing the
item may be required to ensure proper training of the test and
evaluation, user, and maintenance personnel. In this phase of the
LCSMM, emerging training needs should be conveyed to the trainer to
enable development of metric training programs responsive to
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newly developed metric materiel or metric product improvements. In
view of 0SD stress on NATO standardization, adoption of NATO-
developed materiel by the U. S. Army might provide a training pro-
gram data base which may simplify MET and TRADOC training. As with
TOE, the Life Cycle System Management Model contains procedures
which, when done properly, should consider the matter of metric
impacts. However, until completely second nature in the decision
process, it may prove advantageous during the NET phase to ask the
question: "Have the potential impacts on training program develop-
ment been evaluated by both the materiel developer and the
trainer?"

Military Occupation Specialty (MOS). Interface activities between
the materiel and combat developers and the trainer resulting from
DA metric decisions must occur as early as the Preliminary Qualita-
tive and Quantitative Personnel Requirements Information (PQQPRI)
phase of LCSMM. If the consequences of a metric decision are
recognized early enough in the metric transition, the PQQPRI may
provide a mechanism for planning and scheduling training programs
with trained instructors to ensure availability of trained user,
operational, and testing and evaluation personnel. OQutputs related
to training requirements, resulting from metric decisions, will also
provide important inputs to the MOS phase. As indicated in discus-
sions of LCSMM phases above, early in metric transition, it will be
profitable during PQQPRI and MOS decision-making to ask: "Have the
materiel and combat developers, the trainer and DCSPER/MILPERCEN
fully evaluated the impact of the metric decision?"

A less obvious but critical aspect of the MOS phase is the need to
ensure that metric trained personnel are assigned to metric equip-
ped units. To accomplish this, the MOS qualification system must

be able to readily identify those individuals with metric training
and skills in a particular specialty. Until metric skills, at appro-
priate levels, are universal in the U. S. Army, this will be a
serious problem,
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Test, Measurement and Diagnostic Equipment (TMDE). Long lead time
equipment constitutes a budgeting and timing problem in the LCSMM
process. A premature procurement of TMDE might result in the subse-
quent need to modify that equipment by the time materiel development
had progressed to the stage where the TMDE is required. Additionaliy,
the procurement of new metric or dual capable TMDE, will place new
demands and these must be assessed on the metrology and calibration
services.

Management. Attendant to the foregoing is the need for management
at all levels of the U. S. Army to address the question: "What
impact will the decision to make a metric product have on my phase
of the decision-making process?" In answering this question con-
sideration would have to be given to timing/phasing, interface
problems, etc. Metrication success will be measured by and depend
on the thoroughness with which metric impacts are considered in the
LCSMM process.

For example, while analyzing the problem of supply, we have examined
the problem of inventory control, which is a management problem.
Inventory control is an activity which permeates the entire supply
support element of the logistics function and would appear to be

a potential point of metric impact. However, our analysis has led
us to the conclusion that if metric impacts are properly considered
at all of the decision points discussed earlier, inventory control
will present no unique problems in relation to metric conversion.

During the transition, opportunities to minimize the adverse logis-
tics impacts of dual equipage may exist at the policy level, by
keeping the metric and inch equipment, in the field, separated
organizationally or geographically. For instance, early in the
transition, particular organizational units might be solely metric
equipped. Later, when metric equipment predominates, consideration
might be given to equipping whole Armies or theaters solely with
metric.
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Panel Assessment

The panel generally concurred with the issues raised at the foregoing
discussion of general considerations. They recognized that the effect
required for LCSMM planning is significant.

During the transition the Army must have personnel who are proficient
in both measurement systems in order to ensure operational readiness.
A facility to function well in two measurement systems has been

compared to thinking in two languages. The training implications are
significant.
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i CHAPTER o

: PANEL CONCUSIONS CONCERNING MOST IMPORTANT PROBLEMS
»*L CONNECTED WITH METRIC CONVERSION

The panel was asked to move from the individual aspects of conversion
to consider the system as a whole. From this viewpoint, the logis-
tics functions were ranked in descending order of severity of impact
as follows:

Maintenance
Training

f QA, T&E
Supply

No general conclusions can be drawn from this ranking because of the
small size of the panel and limited time for consideration. However,
this ranking does represent the considered judgment of individuals
knowledgeable in the logistics field.

The panel emphasized the difficulties 1ikely to be encountered early
in transition. Early in transition there are many uncertainties and
such great resistance to change. As experience develops, these
problems should subside rather quickly to the level of the routine.

Fiscal constraints on the Army are seen as another reason to ensure
that Army conversion is conducted on a planned basis, in harmony
with national, industrial and educational sectors.

Problems areas of greatest significance to the panel relate to dual ' 3

stockage of fasteners and repair parts and to maintenance equipment
- (tools, test equipment, publications). Other considerations of

great importance are those concerned withreadiness criteria for

reserve and National Guard units and those associated with the stra-
3 tegic positioning of equipment and supplies, particularly outside
the U. S. Dependence on host nation contractors is not seen as a
viable solution in war time.
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Finallv, top management is not involved at the present time, yet
effective conversion requires a management orientation toward change.
Lacking involvemc:t and prior pianning, the panel is apprehensive

that over-management or crisis management may someday be imposed as

national metrication accelerates. There is a need to recognize

that metrication is inevitable, to establish commitment to conversion
and to begin work.
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ANNEX J
GUIDELINES FOR MONITORING U. S. METRIC PROGRESS
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J.1

J.2 System Acquisition Process and Its Relationship to U. S. Metric

ANNEX J
GUIDELINES FOR MONITORING U. S. METRIC PROGRESS

Introduction

The purpose of this annex is to outline the means by which the
Army can keep track of metrication as it progresses in the United
States so that decisions affecting the acquisition, supply and
maintenance of Army materiel can be made in the context of current
and realistic metric information.

First, the need for metric progress information with respect to

decision points in the system acquisition process will be explored.
This will help focus on the important elements of monitoring in a l
conceptual way. j

Next the whole monitoring concept and process itself will be dis-
cussed in some detail. This discussion will draw on material
presented in earlier reports and observations from the general
literature. The emphasis will be predominantly on the DA/DARCOM
organizational level, although the impact on other levels will be
cited in less detail.

Some recommendations which, if implemented, will allow the Army to
begin to monitor U. S. metric progress as a requisite step in keeping
pace with industrial metrication, will then be listed.

Progress

The need for metric information will be directly and significantly
felt at the decision points in the DoD/Army systems acquisition
process; it will also be felt with regard to acquisition processes
which do not fall within the purview of systems acquisition.

J-2
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Confining remarks to major systems acquisition, however, will
serve the present purpose of focusing on aspects of metrication
which relate to monitoring U.S. metric progress.

In the system acquisition process there are, of course, many con-
siderations and decisions to be made. In a sense, metrics is only
one of these considerations. However, since the measurement system
used (particularly a new one) undergirds and affects so many other
considerations, it warrants the attention conferred on it by

DoDD 4120.18 and AR 700-1. Metric decisions must be made at every
point in the early life of a system. Oﬁce taken, some of these
decisions (such as a decision to design in hard metric) may be
irrevocable, or changeable only at a heavy penalty in terms of costs
or delays. Furthermore, the premise from which DoDD 4120.18
emanates is not to initiate new designs in metric if convenient,

but rather to prescribe SI for all new designs unless demonstra-
table reasons exist for not doing so.

Some metric conversion considerations are essentially questions of
the suitability of an SI product or system. These concern:

0 Projected Allied use of the new product or system
o Potential for foreign sales
o Potential for foreign or joint production

o Potential to enhance defense-industry prepared-
ness or defense production readiness

U. S. metric progress is a concern here, but only secondarily; in
the main these questions can be answered with minimal knowledge of
the U. S. metric status.

There is another class of metric considerations, however, which

raises questions relating to the technological or economic feasibility

of proceeding with an SI product or system. These include:
o The state of metric readiness within the

industries which will develop or produce the
product or system.
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0 The availability of suitable metric standards
and materials, both domestic and foreign.

o Development or production delays which might
be occasioned by a "Go Metric" decision.

o Impact of a new metric design on quality
assurance.

0 Cost differential, inch vs. metric.

0 Logistics implications of a new metric design.
o Impact on training requirements.

o Short and long term benefits anticipated.

These are difficult questions for several reasons: knowledge of
the situation outside the Army, as well as within it, is required;
that situation is essentially dynamic and probabalistic (e.g., a
development decision today implies production in the future--will
industry be ready then? on what terms?); metrication costs are
difficult enough to determine, what criteria should be applied to
the assessment of life-cycle benefits?

Decision-makers at all levels of the system acquisition process
will have to deal with metrication issues, some of which have been
mentioned above. Project managers and their staffs certainly, but
also reviewers at the DSARC and/or ASARC decision points, will have
to be knowledgeable of the implications of any metric project. No
less significant will be the iapact of metric projects on normal
(opposed to project management) organizations, particularly as

the number and magnitude of metric projects increase. The logistic
arrangements for a major and widely deployed system, for instance,
cannot fail to affect the Army's total logistic system and those
who must manage it.

To summarize, the foregoing briefly presents some of the complex
metrication considerations and questions with which Army managers
will have to deal. Useful solutions and answers to many of these
questions have begun, and will continue, to originate and develop
outside the Army. The next section will explore in some detail the
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J.3

process by which the Army can monitor these developments and other
aspects of U. S. metric progress.

Monitoring Concept and Process

We must have a concept for monitoring before we can describe a
process for its achievement. We will proceed from 2 principles:

the monitoring task is too big for a single individual and, the
individual with a metric problem/question is the best one to monitor
metric developments in his area of responsibility. The following
elements comprise the monitoring process in the broadest sense:

o Who will monitor whom?
o What will be monitored?
0 How wiil monitoring be done?

J.3.1 Army Organizations with Monitoring Responsibilities

Considering first who will do the monitoring, information on a
subject as basic and pervasive as a measurement system is of inter-
est to virtually everyone, although in varying degrees. The organi-
zational entities with the greatest need to know, however, are
listed below:

U. S. Army Materiel Development and Readiness
Command (DARCOM), especially

Office of Deputy CG for Materiel
Cevelopment

DA Metric Office
DARCOM Major Subordinate Commands (MSCs)
Program/Project/Product Managers (PMs)
(for current metric projects and all future
projects)
U. S. Army Training and Doctrine Command (TRADOC)
DA Office of Legislative Liaison

U. S. Army Corps of Engineers
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J.3.2 Entities and Developments to be Monitored

The Tist of entities to be monitored is extensive, but the aggrega-
tions below reduce it to manageable size; information and develop-
ments to be monitored are also briefly described.

ENTITIES TO MONITOR

U. S. Metric Board
(When established)

U. S. Congress (House Committee
on Science and Technology;
Senate Committee on Commerce)

Federal Interagency Committee
on Metric Policy (if
established)

Other Military Services and
Defense Agencies

State and Regional Metric
Coordinating Organizations

American National Metric
Council

Standards-Writing Organizations
(1s0, ANSI, etc.g

Standards Groups of International

Military Organizations (NATO,
CANUS, etc.g

J-6

DEVELOPMENTS TO MONITOR

Federal policies, regulations

and plans; plans and proposals
of industrial sectors; social

constraints and attitudes

Federal legislation

Federal policies, regulations
and plans; impact of national
metrication on Federal agencies

DoD policies, directives and
plans; impact of national
metrication on Defense Depart-
ment

Impact of state laws (weights
and measures, land measures,
etc.) on Army activies and
operations; State metric
education policies and plans

Industrial sector plans and
timetables; impact on Army
procurement activity; indus-
trial rationalization (pre-
ferred metric sizes and
modules)

Development of U. S. and inter-
national metric standards

Military standards development
related to materiel for Allied
use and/or joint production

ey




Trade Associations Plans for introduction of
metric materials and modules,
preferred metric sizes, inch-
SI cost differentials; indus-
try conversion plans and

progress
Particular U. S. Companies Company conversion plans and
(vendors, suppliers, contractors) progress

The foregoing discussion is summarized in Figure J-1. Although
some detail is lost, the relationships among monitoring organi-
zations, and entities and developments to be monitored may be seen
at a glance. For instance, the Central DA Metric Office would
monitor the U. S. Metric Board (among others) for information con-
cerning Federal legislative proposals, policies, regulations and
plans, as well as industrial and other sector plans, proposals and
timetables.

Monitoring activity associated with foreign military sales and
foreign/joint production of Allied materiel involves, in addition to
standards development, foreign legal restrictions on the importation
of non-metric products, including military materiel. Such restric-
tions already exist in some countries and in the European Economic
Community. These restrictions are not currently significant, but
their importance will progressively increase. Other considerations
aside, the acceptability of military materiel designed in customary
units will become less and less assured, whereas this impediment
will not exist for SI materiel. Army organizations involved with
foreign military sales or foreign/jcint production of Army materiel
should be aware of these restrictions, although it appears that
principal monitoring responsibility 1ies with the Office of the
Secretary of Defense.

J.3.3 Methods of Monitoring U. S. Metric Progress

The foregoing sections have identified appropriate Army organizations
to act as monitors, entities outside the Army which should be
monitored, and the kinds of information and insights which each can
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z FIGURE J-1
MONITORING PROCESS SUMMARY

ENTITIES TO BE
MONITORED

ARMY ORGANI -
ZATIONS WITH
MONITORING
RESPCNSIBILITIES

Council of State Governments, etc.

ANMC Sector Committees
Others (AIA, SAE, IEEE, etc.)

International Military Standards Groups

Involved Allies/Nations

Genera) Conferences
Trade Assocfations

Standards Groups - ISO
NATO, CANUS, etc.

ANST

Federal Interagency Metric Group
Other Services, Defense Agencles
State and Regional Organizations

U. S. Metric Board

U. S. Congress
Selected Companies

DARCOM: Materiel Develop- : |
ment Staff ’
Central DA Metric

Office

DARCOM MSCs x X X xx X x X v
¥

Program/Project/Product
Managers X X x

TRADOC X X X X X
DA Legislative Liaison Office x
Corps of Engineers X x x

[ DEVECOPMENTS YO BE MONTTORED

Federal Policies, Regulations
and Plans x x

Sector Plans, Proposals,
Timetables X S 3 x

Social Constraints and
Attitudes X x X X

Federal Legislation

National Metric Impact on
Federal Agencies x

DoD Policies, Directives
and Plans x

National Metric Impact on
Defense Oepartment x

Impact of State Metric Laws
on Army I

Metric Education Plans and
Progress

»
»
»
»
»
»

x
»
x
»

Impact on Army Procurement
Activity

Industrial Ratfonalization X X

Standards Oevelopment and
Adaption £ X X x x x x

Metric Materfals Availa- I
bility, Preferred Sizes,
Costs

Company Conversion Plans and v
Progress x x : b
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provide. It rem:ins to outline the means by which the monitoring
process can be implemented. Basically, two modes of operation are
possible: passive or active monitoring.

For the time being, the passive mode would suffice; there is little
necessity for action, other than subscribing to various metrication
periodicals and attending a few meetings. Most agencies of the
federal government appear to be awaiting the appointment of the

U. S. Metric Board and specific guidelines from the Board. In
following this plan, the Army would be moving (some would say
drifting) in concert with the nation. The Army would avoid imposing
significant additional tasks on persons for whom metrication is not
a principal duty. However, if this plan were adopted, the Army
would probably miss many of the opportunities and advantages
presented by metrication. The process of metrication would be
drawn out and, in the end, would be more costly and difficult.

ST, JUEE~SEy; W T R
P 4

Alternatively, the Army could assume a more active role. The Army
could establish and maintain a wide range of external contacts, not
merely as an observer, but as a participant in the standards-writing
and rationalization activities of concern to the Army. Participa- i 1
tion also implies active two-way communications whereby the Army, !
while gaining first-hand industry information would be able to in-
form industry at the working level of Army metric planning and
needs. Participation would help reduce the transition period by
closely coupling Army requirements with industry's capabilities;
participation would also suggest initiatives for catalytic Army
actions and ways in which the Army might realize the benefits of
metrication. Active participation would, however, impose demands
(time and travel funds) on the Army. These demands, would, in
effect, represent the cost of keeping pace and having a say in
metric developments which will affect the Army.

In summary, the alternative to active participation, particularly
as the national metrication movement gains momentum, is to simply
react to metric developments imposed by external forces which ‘
likely will not take Army considerations into account. We feel
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that active participation (including effective two-way communication) :
in those aspects of national metrication where the Army has an
interest is clearly indicated.

} J.4 Intra-Army Communications

There is, however, one vital element still missing in the monitoring
i process--internal communications and information exchange within the
} Army. Because many people must monitor the aspects of metrication
[. which are of general or particular interest to others in the Army : i
‘ organization, there must be an effective interchange of metric 4
information among all concerned. Metric developments in one industry,
or even in one large company, will usually affect more than one Army
organization. There are a number of ways to exchange metric infor-

(M'A—J_kg_ ez

? mation among and within Army organizations:
Formal Communications (Directives, Letters) ;
Informal Comrunications Between Metrication :
Coordinators and Contacts
Publishing Directories of Metrication Contacts 1 t

Publishing Bulletins/Newsletters Dedicated to
Metrication

Publishing Metric Articles in Other House
Organizations

Holding Army Metrication Conferences, Seminars
and Workshops

A1l of the above methods, and intra-command metrication committee
activities, are important and useful, but unconstrained informal
communications will best assure effectiveness. Furthermore, it
should be clearly understood that the monitoring process, as well 1
as most other metrication functions, should be predominantly under- é 3
taken by line people--those who must implement metrication in
the normal course of their responsibilities--not by dedicated staff
"metricators"”.
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J.5 Implementation of the Monitoring Process

The preceding sections have discussed the salient aspects of a
viable monitoring process. Specific recommendations for implemen-
ting the process are contained in this section. These recommenda-
tions, except the first, are directed at the organizational level
one echelon below Department of the Army.

J.5.1 General

The ANMC represents by far the most important metrication contact
point at the present time. The U.S. Metric Board may eventually
assume some of its functions, but that will occur at some time in
the future. To establish and maintain contact with national metri-
cation, it is suggested that the Army be represented on as wide a
range of sector committees as possible. Since representation on
the sector committees does require a commitment in terms of time,
travel and expense, it may not be possible, as a practical matter,
for Army representatives to serve on all committees. Therefore,
the Army should, in conjunction with the other Armed Services,
arrange for appropriate representation on committees of greatest
importance to the various Services. Provisions should then be
made for the rapid and sustained inter-service exchange of infor-
mation.

J.5.2 DARCOM

DARCOM, specifically the Central DA Metric Office, will perform a
key role for the Army during the transition. The following actions
relating to monitoring metric progress are recommended:

Maintain the Directory of Metric Contacts (DARCOM
Circular 700-4 Series) in a complete and current
state, listing commercial as well as AUTOVON
numbers; freely distribute the directory to inter- _
ested parties outside the Army. |

et bt td ek

Publish a DARCOM Metric Bulletin frequently, with
wide distribution.

Obtain subscriptions to ANMC's Metric Reporter | 3
for all MSCs and PMs. : L
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Establish Army ad hoc working groups to exchange
information on government and commerciai metric

conversion plans and progress in the industrial

fields of interest to the Army.

Convene a meeting of DA/DARCOM/MSC metric coordina-
tors to obtain their inputs to the monitoring needs
of the Army, to propose the composition of the
above-mentioned ad hoc working groups, and to
surface other areas of interest or concern.

Assure that effective action is taken to fill infor-
mation gaps which are discovered by the ad hoc working
groups.

Encourage participation by MSCs on appropriate stan-

dards-writing organizations, trade associations, and

metrication planning bodies, such as ANMC Sector. Com-
mittees. Develop a plan for such participation, in-

cluding travel funding, with affected MSCs.

Convene Army and Army/industry metrication conferences,
seminars, and workshops as needs develop.
J.5.3 TRADOC
As the Command with primary responsibility for Army training, it
is recommended that TRADOC monitor state metric education plans and
progress, and federal policies and monetary grants therefor.

J.5.4 Corps of Engineers

Because of the close and continuous contact which the Corps of
Engineers (Civil Works) maintains with state activities, it is
recommended that the Corps of Engineers monitor metric developments
(other than metric educational progress) in the several states
which may affect the Army.

Summary

The need to monitor metric progress becomes evident at many decision
points in the systems acquisition process, particularly where ques-
tions arise which concern industry's state of metric readiness, the
availability of metric standards and materials, and the short and
long term costs and benefits associated with metric decisions.
Manifestly, many Army organizations and individuals will be required
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ANNEX K
THE IMPACT OF METRICATION ON ARMY P~ 3ULATIONS

In order to assess the potential need for modification of ARs due ‘
to metric conversion, FI undertook a limited survey of Army Regu-

% lations. The study team selected a number of ARs which we believe i
are a representative sample and give some indication of the impacts
of metric conversion. !

AR 700-1 lays down guidelines and delineates areas of responsibility
for implementation of the metrication program within the Army. The
background to AR 700-1 is the Metric Conversion Act of 1975 and the
DoD is concerned that implementation be as smooth and as cost-effec-
tive as possible.

AR 700-1 states that representation on the DA Metric Advisory Group
shall be provided by the Deputy Chief of Staff for Research, Develop-
ment and Acquisition, the Deputy Chief of Staff for Logistics, the
Comptroller of the Army, the Deputy Chief of Staff for Operations
and Plans, the Surgeon General, the Chief of Engineers and the Com-
manding General, U. S. Army Training and Doctrine Command. The
Secretariat to the DA Metric Advisory Group and the establishment/
chairing of a DA Metric Advisory Group is the responsibility of the
Commanding General, U. S. Army Materiel Development and Readiness
Command. Various metric responsibilities of the same commands are
dealt with throughout this paper as they meet with or are affected
by other DA actions.

System acquisition is the name given to the Army process for develop-
ing and fielding new items of equipment. It is amalgamated into a
management model called the "Army Life Cycle Management Model for
Army Systems" (LCMM). The LCMM serves as a guide to the acquisition
of new systems and shows the main and secondary steps which

K-2




contribute to the development and fielding of new or improved
materiel. There are four phases in the.LMCC:--

(1) Conceptual Phase

(2) validation Phase

(3) Full Scale Development Phase

(4) Production and Deployment Phase
Each of these steps is a major point in the acquisition cycle and a
decision has to be made on each one when it is arrived at. The
Defense Systems Acquisition Review Council (DSARC) leaves the deci-
sions to the Deputy Secretary of Defense (DEPSECDEF). On occasions,
however, ASARC (Army Systems Acquisition Review Council) is the
highest review and the final decision is made immediately. The
decision is recommended by an In-Process Review (IPR). It will
probably be helpful to outline briefly the composition of the four
stages and their part in the system acquisition.

In the Conceptual Phase, the combat development agencies closely
examine threat forecasts, technological forecasts, and joint and
Army plans to determine operational capabilities, doctrine and
specific materiel requirements which will provide Army forces with
improved capabilities. Concept formulation studies are carried out
and experimental hardware developed and evaluated to establish the
technical, military and economic basis for proposed developments and
to ensure concept feasibility. Subsequent phases are designed to
cope with serious technical and operational issues, inciuding any
special logistics problems.

The Validation Phase consists of the steps which are necessary to
verify preliminary design and engineering, accomplish necessary plan-
ning, analyze tradeoff proposals, deal with those logistics problems
which emerged during the Conceptual Phase, prepare the Formal
Requirements documents and prepare contracts as required for full-
scale development. This is also the stage at which prototypes may
be used to clarify cost, environmental impact, human engineering and
operational and/or technological factors before entering full-scale
development.




During the Full-Scale Development Phase, the system is developed
completely. A1l its support items are engineered, manufactured and
tested and the whole is assessed for its acceptability to enter the
inventory and be type-classified.

The last phase is the Production and Deployment Phase during which
the operational units are trained, equipment is obtained and distri-
buted and logistical support is dealt with. It is at this stage,
too, that product improvements are applied to the equipment where
necessary.

Usually, the Army satisfies its materiel needs by three methods:--
(1) it buys already-developed equipment which may be domestically

or foreign produced; (2) it improves on present design and construc-
tion; and, (3) a new materiel development program is initiated. The
Army must be cost-conscious and therefore adaptation of the present
system is preferred to new purchase. The materiel design must be
flexible enough to allow for constant adaptation and modification
and the emphasis will be on simplicity, austerity and supportability.

Clearly, system acquisition is an important and complicated process.
A well-defined procedure, based on extensive documentation, has been
formulated to deal with the matter and it becomes obvious from
examination of this procedure that a totally new measurement system
will necessitate many changes, at least in the documentation.

As far as the DA is concerned, metrication is a pervasive process
which must be catered for in all areas of operation. The effects
are felt not only upon army hardware, i.e., supplies and equipment,
but on the drawings, specifications and requirement documents which
accompany them. Practical training in the use of the new system
has to be planned, documented and carried out and throughout the
process known as system acquisition, provision for metrication must
be made.

This paper is intended to provide guidance on and offer some examples
of the need for a metric element in a selection of Army Regulations.
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Since system acquisition is based upon or directed by these docu-
ments, it is essential that the documents define clearly the steps
to be taken to cope with the metric aspect.

AR 71-9: Force Development

Materiel Objectives and Requirements

AR 71-9 states that the Commanding General of the U. S. Army Materiel
Command (CG AMC) has responsibility for:--
"(1) f. Participating with the combat developer in
the greparat{on of Letters of Agreement

(LOA) to initiate joint investigations of
promising programs.

g. Participating with the combat developer
in the preparation of Letter Requirements
for low-value items.

h. Assisting combat developers in the prepara-
tion of Required Operational Capability
(ROC) and associated documentation.

i. Preparing, in coordination with the combat
developer, Outline Development Plan (QOP)
and Development Plans (DP) for both major
and non-major systems.

J. Providing required information and brief-
ings to ASARC and DSARC and attendance at
ASARC for materiel systems with assigned
areas.

m. Assisting combat developers in the prepara-
tion of Basis of Issue Plans (BOIP).

The purpose of the Letter of Agreement, according to AR 71-9, "is
to ensure agreement between the combat developer on the nature and
characteristics of the proposed system and the investigations needed
to develop and validate the system concept; to define the associated
operational, technical and logistical support concepts; and to pro-
mote synchronous interaction between the combat developer and the
materiel developer during the conduct of these investigations."
When an LOA is approved by the Deputy Chief of Staff for Operations




and Plans, it is passed to U. S. Army Training and Doctrine Command.
According to AR 700-1, it is TRADOC which is responsible for
"Ensuring that all requirements documents clearly specify opera-
tional requirements that may influence the decision on whether new
materiel will be designed and configured to the SI." It is, there-
fore, essential that the LOA include metric references where appro-
priate and these will be Verified by TRADOC. The LOA can then be
modified or amplified, if necessary.

Another document which must include a metric dimension is the ROC
(Required Operational Capability). According to AR 71-9, a ROC is
a HQDA document which states concisely the minimum essential opera-
tional, technical, logistical and cost information necessary to
initiate full-scale development or procurement of a materiel system.
ROCs are appropriate for both combat development and non-combat
development systems. The ROC is the direct result of the Letter of
Agreement in the case of developmental items. It is submitted to the
Deputy Chief of Staff for Operations and Plans when the operational
and technical feasibilities and the cost of a system have been
determined. AR 71-9 lays down that “all combat development ROC will
be coordinated with TRADOC" and "all comments and recommendations
from TRADOC must be included.”

This again, relates to TRADOC's role as defined in AR 700-1 -
ensuring that requirements documents contain a metric aspect. It
is, of course, the responsibility of DCSOPS to approve all ROCs
after a determination of the impact of their proposed systems on the
Army's operational capabilities and the "overall resource impact
(force design, personnel requirements, logistics and life cycle
costs." In this, DCSOPS will probably be guided by the advice of
the representatives he must supply to the DA Metric Advisory Group.
Selected ROCs are sent to the United Kingdom, Australia and Canada
for comment - this is TRADOC's responsibility and since the three
are metric or metric-transitioning countries, TRADOC must ensure
that the ROC does not include any metric ambiguities.

: ?2:2!:l===;1;
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Chapter 6 of AR 71-9 deals with yet another document, the Letter
Requirement (LR). This is defined as that document which “provides
an abbreviated procedure for acquisition of low-value items and will
be used in lieu of the ROC when applicable." The Letter Requirement
is drawn up by the combat developer and the materiel developer for

a proposed materiel system, total RDTE expenditure on which will not
exceed $1 million. According to the AR, the Letter Requirement
"will constitute the requirement of record for the system and will
provide the basis for budget and program control." AR 700-1 states
that the Comptroller of the Army will advise DA staff agencies and
major field commands on budgeting with a view to metric efforts so
the Letter Requirement must state clearly if and where metric
effects of the system to be acquired will influence bhdget decisions.

When study or analysis of a system or experiment is required, a
Special Task Force (STF) or Special Study Group (SSG) is convened.
Several documents are required for this purpose, amongst them a
Letter of Instruction (LOI) which lays down the conditicns and
objectives of the STF or SSG, a Decision Cocrdinating Paper (DCP),
a Defense Program Memorandum (DPM) and an Army Program Memorandum
(APM). A final report is issued by the STF or SSG and is distri-
buted by DCSOPS or TRADOC to appropriate commands and agencies. The
report covers areas such as systems summary, systems requirements,
discussion of alternatives considered and relationships to other
systems. It also defines the personnel and training requirements.
TRADOC has, therefore, two direct areas of responsibility - per

AR 700-1 - "providing training on the use of the metric system of
measurement” and ensuring that the metric dimension is provided for
in the final report of the STF or SSG.

Cost and operational effectiveness considerations are another aspect
to be considered in the acquisition of a system. While the concept
is being developed and formulated, a formal Cost and Operational
Effectiveness Analysis (COEA) must be prepared. This will be done
by DCSOPS in coordination with CG TRADOC and presented to the STF or
SSG director as part of his study authorization. It is for CG




TRADOC to "request reviews of the COEA for the purpose of ensuring
proper standardization of scenario and use of adequate methodolcgy
or for inclusion of other quality control procedures." "TRADOC
will prepare an executive summary of the COEA to accompany the ROC
to HQDA for approval." This, again, is a matter for the close at-
tention of CG TRADOC, in line with his metric responsibilities
delineated in AR 700-1.

AR 71-2: Force Development

Basis of Issue Plan (BOIP)

There are two types of plan defined by AR 71-2: BOIP I and BOIP II.
1ne first is described in AR 71-2 as "an initial estimate covering
the planned placement of a new item of equipment and anticipated
personnel changes as indicated by the proposed requirements docu-
ment..... BOIP I informs all participants in the materiel acquisi-
tion process of the planned placement of the new item of equipment
and provides HQDA with essential information required for initial
planning and programming computations in the Structure and Composi-
tion System. BOIP II is a complete plan projecting the organiza-
tional placement of a new item of equipment....BOIP II includes
planned changes in other equipment and personnel that will be neces-
sary to support the new item of equipment..... " It can be seen,
therefore, that these two documents are an important part of the
Life Cycle System Management Model, since their function is to
"predict early in the materiel acquisition cycle for planning pur-
poses, quantitative requirements for a new item of equipment to be
included in Tables of Organization and Equipment (TOE), Tables of

Distribution and Allowances (TDA), Common Tables of Allowances (CTA).

The Basis of Issue Plan serves also to "predict other equipment and
personnel changes that may be necessary....to accomodate the new
jtem of equipment" and it "serves as a management tool for HQDA" by
“forecasting new equipment densities for procurement programming
purposes and to identify resultant personnel changes." The BOIP is
a management tool for combat developers for revising TOE and for -
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other major commands...." The Deputy Chief of Staff for Operations
and Plans has Army General Staff responsibility for BOIP. As part
of his task, he must furnish "semiannually a list of BOIP items to
DARCOM (EARA), USACC, TSG, COE and USASA for which these agencies
are responsible so that each may determine if type classification,
availability dates and cost projections are still valud." As far
as combat developers are concerned, "U. S. Army Communications
Command (USACC), U. S. Army Security Agency (USASA) and U. S. Army
Health Services Command (HSC) will develop, coordinate and submit
BOIP in accordance with parameters and guidance provided by U. S.
Army Training and Doctrine Command." Tt is, then, TRADOC's job to
"develop, review, update and coordinate BOIP on equipment proposed
to enter the Army supply system..." Given that TRADOC provides
guidelines for other combat developers and in view of the Command's
role as defined in AR 700-1, provision should be made in the BOIP
for (a) metric clause(s). TRADOC plays a very large part in the
handling of the BOIP from initiation to completion and this document
will need careful study by the Command to comply with its metric
responsibility stated in 700-1.

AR 70-47: Research and Development

Engineering for Transportability

The objective of this regulation is to "assign responsibilities and
prescribe procedures for the administration and operation of the
Army Engineering for Transportability Program.“ The responsibilities
statement of the AR allocates tasks to DCSOPS, DCSRDA and the
Commander, Military Traffic Management Command. The first must
“receive, coordinate and approve Army materiel requirements docu-
ments which require DA approval." DCSOPS will be able to do this

in a metric context by his provision of representatives on the DA
Metric Group. The Deputy Chief of Staff for Research, Development
and Acquisition must "ensure that transportability is considered
during each phase of development and that transportability testing

is conducted, if required." AR 700-1 gives DCSRDA responsibility
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for approval and promulgation of overall Army policy on conversion
to the SI and so he will have to ensure that the issue of metric
sized components and compatible means of transportation is covered.
The task of the CG MTMC (Military Traffic Management Command) must
be borne in mind by those preparing and reviewing LOAs, LRs, ROCs,
etc., since AR 70-47 states "when considering procurement of com-
mercial materiel systems to meet Army in the field needs [MTMC must]
determine whether modification is necessary to meet transportability
characteristics, including those necessary for logistics-over-the-
shore (LOTS) and airborne operations." TRADOC, for example, is
directly implicated in 70-47 i (1) "Combat developers will - Ensure
that transportability requirements are adequately stated in the
development of military and materiel requirements documents."”

TRADOC is mentioned directly in i(5) "Designate command and, as {
appropriate, subordinate command primary and alternate transporta-
bility focal points from transportation and engineering in conjunc-
tion with the Integrated Logistics Support Program” - in j(1)
"Validate essential transportability characteristics to assure that
they are in accord with current doctrine," j(2) "Coordinate with
AMC and MTMC to assure that transportability documentation, in j
conjunction with other source data, is adequate to support the 3
preparation of literature for training and operations."

Appendix F of AR 70-47 contains a "Definition of transportability :
’ problem item" and states:- "An item of equipment in its proposed
4 shipping configuration which, because of its size, weight, or ]
fragile or hazardous characteristics, may be denied movement, will
require special permits or waivers and/or special equipment or
handling..." Various criteria for “"problem items" follow and
instructions for the completion of a transportability report "by
any Army activity responsible for design, development, procurement
or modification of materiel, or by their contractor, on those items
- jdentified as a potential transportability problem..." The report { 4
b must contain, in part, the "configuration of the item assembled or
prepared for transportation, including packaging, if required, to
include (1) a sketch or drawing showing plan, side and end views
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with dimensions for length, width, and height, and location of
center of gravity. (2) Weight. (3) Unusual dimensional charac-
teristics such as projections." Decisions will have to be made on
dual or single (metric) measurements in reports to cover these items
and, as previously stated, this concerns all Army organizations in-
volved in design, development, etc. It will probably fall to TRADOC
to ensure that (1) as well as (2) and (3) are complied with as far
as documentation is concerned.

AR 10-1: Organization and Functions

Functions of the DoD and its Major Components

The introduction to this AR states that: "This regulation contains
information and guidance which will be used to formulate policy on
matters concerning the functions of the Department of Defense and
its major components." In Section V, "Functions of the Military
Departments and the Military Services," the AR emphasizes the
preparation of forces and establishment of reserves of equipment
and the mainterance in readiness of mobile reserve forces which are
trained and equipped adequately. It is also stated that departments
"assist each other in the accomplishment of their respective func-
tions, including the provision of personnel, intelligence, training
facilities, equipment, supplies and services." Clearly, therefore,
given the permeation of metrication within the Army, all those
commands referred to in AR 700-1 will need to cooperate as

closely as possible to carry out their metric tasks and to comply
with the requirements of AR 10-1. This applies particularly to the
Comptroller in providing budget support for training, to DARCOM in
providing assistance and training in metrication, to TRADOC in the
area of documentation, tools and equipment and to those referred to
in AR 700-1(g).




AR 70-27: Research and Development

Qutline Development/Plan/Development Plan/Progqram Memo-
randum/Defense Program Memorandum/Decision Coordinating

Paper

This AR is concerned with documentation. Under "Purpose and Scope"
it is stated that the regulation “prescribes policy, procedures and
content for Outline Development Plan (ODP), Development Plan (DP),
and Army Program Memorandum (APM) and defines responsibilities for
processing 0SD Decision Coordination Papers (DCP) and 0SD-directed
Defense Program Memorandums (DPM)." It also "describes the inter-
relationships among Qutline Development Plans, Development Plans,
Decision Coordinating Papers, Defense Program Memorandums, Army
Program Memorandums and the Materiel Acquisition Decision Process
(MADP) decision reviews by DSARC, ASARC and formal IPR." This AR
relates directly to AR 71-9 mentioned at the beginning of this annex.
DCSRDA is responsible for advising the Assistant Secretary of the
Army for R&D (ASA(R&D)) "when it becomes clear that any of the
approved threshholds in an APM/DPM/DCP may be breached." It is he,
in fact, who has complete Army Staff responsibility for ODP, DP,
APM, DPM, DCP and for coordinating all ASARC/DSARC reviews. Accord-
ing to the AR, "he will ensure that draft APM, DP and DCP, including
system costs, quantities and schedules, are compatible with resources
available to the Department of the Army. Since DCSRDA must super-
vise the implementation of SI policies, these documents must be
explicit about the metric aspect. The QDP, for example, "contains
the materiel system concept agreed upon by the materiel developer
and combat developer. It records program decisions.... The ODP will
be prepared....in conjunction with the Letter of Agreement. It may
be simplified, or portions may be omitted if not appropriate,
depending on the complexity and stage of the specific program." The
0DP contains the following sections: (1) the System Concept
Summary, containing the LOA, (2) System Concept Requirements and
Analyses (which will treat the Concept Formulation Package (CFP) -
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"a discussion of the alternatives considered and an initial assess-
ment of environmental impact and logistic support for each alterna-
tives considered and an initial assessment of environmental impact
and logistic support for each alternative") (3) Plans for System
Concept Development which will attempt to relate development to
supplies availability. This is a point at which the accessibility
of metric supplies and components should be dealt with. Another
component of the ODP is the Technical Development Plan, the essence
of which is the specification of "product improvement of existing
components, energy efficiency....transportability and reliability,
availability and maintainability (RAM) criteria, logistic considera-
tions, producibility engineering and planning (PEP)." There are
obvious areas of metric consideration in this section of the ODP.
The Management Plan, which follows the Technical Development Plan,
includes "schedule and performance measurement, risk analysis, con-
figuration management, systems engineering management, product
assurance, standardization and technical documentation" - the latter
implying TRADOC's role in SI documenting and cooperation with DARCOM
in accordance with AR 700-1 2(f) Page 1-2. Another ODP section with
metric implications is 5(c) - Plan for Personnel and Training
Requirements. "This plan will include identification of skills,
individual and crew-training requirements, training devices, train=
ing facilities..." Again, this is a TRADOC area of operations and
the plan should refer to metrication where appropriata. The last
section of the ODP is the Plan for Logistic Support, part of which
states "....anticipated critical supportability issues, recommended
reliability, availability and maintainability objectives." Metric
issues should be considered here.

The Development Plan is another document "which records program
decisions, contains the approved materiel requirement, and provides
appropriate analysis of technical options and life cycle plans for
development, testing, production, training support and logistic
support of materiel items." Like the ODP, the DP has several sec-
tions - System Summary, System Requirements and Analyses, Plans for
System Development, Technical Development Plan, Management Plan,
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Financial Plan, Facilities and Resources Plan and a Producibility
Plan. The latter "will provide the basis for assurance that tooTing
requirements for production have been established by consideration
of the most economical production rate and manufacturing processes."
Tooling is a major metric impact area and this is a subject of
particular interest to TRADOC (700-1 f(5)). Section V of the DP is
a Plan for Personnel and Training Requirements and will include
"identification of new skills, new equipment training requirements,
individual and crew training requirements, training devices, train-
ing facilities «nd associated schedules." This will probably call
for close cooperation between DARCOM and TRADOC from the standpoints
of DARCOM's "maintaining an integrated, cost-effective DoD program
for conversion to the SI" and TRADOC's "providing training on the
use of the metric system of measurement," and "ensuring that all ‘
requirement documents clearly specify operational requirements...." i
in Tine with AR 700-1. Section VI of the DP is the Plan for f
Logistic Support. This section will include "a plan for logistic '
support, including milestones for verifying logistics support at

each key decision point." AR 70-27 also states that the section

should contain "identification of special logistic needs, updated

estimates of 1ife cycle support costs" and a "plan for identifica-

tion of logistic support resource requirements such as personnel

skills, training, support equipment, spares and repair parts, techni-

cal data and facilities." A1l these involve the departments of

the DCSLOG, DCSRDA and TRADOC and the metric implications are

obvious.

The preparation of an APM (Army Program Memorandum) is the responsi-
bility of the Department for Research, Development and Acquisition.
It is described in AR 70-27 as "an Army acquisition recording docu-
ment that presents rationale for starting, continuing, reorienting
or stopping a selected program at each critical milestone in the
materiel acquisition system.” Where it is felt that metrication
might impinge on any of these, it is probable that mention must be |
made at an appropriate point.
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The DOPM (Defense Program Memorandum) is similar to the APM in
content - "an acquisition recording document that presents rationale
for starting, continuing, reorienting or stopping a selected pro-
gram at each critical milestone in the acquisitior cycle." The
purpose of this 0SD-directed document is to establish the objectives
and evaluate those factors which affect them. "It is the official
document which records the decision(s) of 0SD staff principals."”

The preparation of a DPM is the responsibility of an STF, SSG or

the relevant materiel developer. DPMs are reviewed by DCSRDA in
ccordination with DCSOPS and DCSLOG to see if review by the ASARC is
necessary. [f it is felt that such review is required, the draft
APM will be prepared bty a Special Task Force or Special Study Group.
If review by the ASARC is not felt to be necessary, the DPM will be
prepared by the materiel developer. In either case, the cooperation
of the three previously mentioned commands is required and each must
bring his area of metric responsibility to bear on the document's
preparation.

The last document mentioned in AR 70-27 is the DCP (Decision Coor-
dinating Paper). It is "an 0SD acquisition decision recording
document which presents rationale for starting, continuing, re-
orienting or stopping a selected program at each critical milestone
in the acquisition cycle. It identifes the objectives, conditions
and issues pertinent to each decision and assesses all important
factors which influence *he decision(s) of the Secretary of Defense."
Responsibility for DCP lies with DCSRDA whose responsibility for
"approval and promulgation of overall Army policy on conversion to
the SI" will doubtless influence the content of the document.

AR 70-4: Research and Development

Standardization among Armies of United States, United
Kingdom, Canada, Australia

This Army regulation is concerned with the tasks and duties arising
from standardization procedures among the above-mentioned armies
(including New Zealand). The objective of the AR is to "enable the
military forces of the United States and its allies to operate




together in the most effective and efficient manner and to make the
most efficient and economical use of research, development, test
and production resources." Standards/standardization fall to DARCOM
according to AR 700-1 - "arranging for DARCOM or other major field
commands to provide army representatives on DoD, Federal Government
and/or Industry task forces, boards or committees on metrication
projects or operations to develop policy, standards, specifications
or requlations related to metric conversion." This is an urgent

and important task, in view of the fact that the UK and Canada are

metric-transitioning countries - Australia is virtually completely

metric in the consumer area - militarily, the transition will last

for an indefinite period. The Chief of R&D must provide the U. S.

Army Member of the Washington Standardization Program within the

U. S. Army. It is clear that DARCOM, too, will have to participate
in this exercise, following on its responsibility (mentioned above)
reverred to in AR 700-1.

Chapter 3 of AR 70-4 is entitled "Non-materiel standardization." On
this question, some documents which will doubtless have to contain

a metric element are listed. There is, for example, the QSTAG
(Quadripartite Standardization Agreement) drawn up by the Quadri-
partite Agreements Committee. A DA agency which proposes a non-
materiel subject for standardization must forward a draft QSTAG

(70 copies) to ACSFOR for “coordination and submittal to the QAC for
appropriate actions." The DARCOM standards representative(s) will
probably contribute to such a document, since it is he/they who will
evaluate "new or revised DoD national and/or international standards
using the SI...."

Paragraph 3-2 deals with the "Quadripartite Armies' Operational Con-
cepts" which are a key means of achieving standardization. Their
purpose is to guide the combat developments and research and develop-
ment efforts of the armies involved in order to attain maximum inter-
operability...." 'These concepts are developed for the ABCA armies

by the Quadripartite Working Group on Combat Developments. They are
drafted by the armies according to previous agreement and are
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circulated for national approval. It is probable that DARCOM will
be involved here, subject to its standardization instructions in
AR 700-1.

Chapter 4 of AR 70-4 deals with Materiel Standardization. Paragraph
4-1, General Principles, states: "Standardization may be achieved
through coordination during the development of new materiel so that
such equipment is made compatible and/or acceptable for common use

in the four armies. Standardization of technical procedures facili-
tates standardization of materiel items by reducing problems of
production, maintenance and spare parts." The steps for accomplishing
the phases of the development cycle are outlined in Paragraph 4-4

and include Statements of Equipment Policy, Statements of Requirement,
Statements of Plan of Engineering Design, Engineering Testing (the
last two, the responsibility of DCSRDA) Service Tests, Type Classi-
fication and Procurement Production and Maintenance of Agreed Degree
of Standardization. It is likely that the metric consideration will
enter into some or all of these phases and a note to that effect may
have to be added to the completion instructions for the documentation
of each phase.

Chapter 5 of AR 70-4 is entitled "Loan of Equipment." Under the
heading of "Authority," it is stated, "Loans of equipment are
authorized under this program for test, evaluation or other purposes
facilitating research and development." Paragraph 5-3(a) describes
the basis for loan. Sub-section b(2) states, "These actions (i.e.
coordination, invitation, forwarding of test reports) assume parti-
cular importance when equipment requested is expensive or compli-
cated, when maintenance and repair parts support will be difficult
or expensive...." The plans of engineering and the test reports

may very well have to contain metric provision if, indeed, metric or
customary spares are unavailable or difficult to obtain.
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AR 70-2: Research and Development

Materiel Status Recording

AR 70-2 is a regulation which "assigns responsibilities and pre-
scribes procedures for the uniform recording of decision and actions
pertaining to research and development, test and evaluation, type
classification, supportability and associated activities related to
the acquisition and management of items of materiel, including off-
the-shelf equipment for the U. S. Army." The Chief of Research,
Development and Acquisition will have overall Army General Staff
responsibility for supervising the recording of materiel status
decisions and actions and in this area, the new measurement system
will probably require note. The Commanding General, U. S. Army
Materiel Command must, according to AR 70-2, "Establish and maintain
appropriate records that will give a chronological, comprehensive
and official history of each research and development project and
item of equipment. When a component becomes metric dimensioned,
this will have to be noted in the record as will the effect of
metrication on any R&D project.

AR 70-17: Research, Development and Acquisition

System/Program/Project/Product Management

The objectives of AR 70-17 are to "emphasize the management of and
allocation of resources (personnel, funds and facilities) to those
programs that are most critical to the nation's defense posture or
most costly to the Department of the Army" and to "strengthen manage-
ment effectiveness by establishing procedures for the use of small,
centralized organizations which intensively manage the development,
production, Integrated Logistic Support (ILS), deployment and
materiel readiness of single items, systems, or a 1limited number of
related items or systems, in the most efficient manner and within
approved schedules and the resources available." Responsibility for
carrying out the instructions of this AR 1ie mainly with DCSRDA. He
must nominate DA system coordinators to act as DA points of contact.
In as far as metrication is an issue in the "development, production
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and Integrated Logistic Support" of a system, DCSRDA must carry out
his supervisory function in AR 70-17 in the light of his AR 700-1
mandate to approve and promulgate overall Army policy on conversion
to SI. He must review the submission of proposed Program/Project
Manager charters for metric implications or their insertion where
appropriate. AR 70-17 refers to the ODP and DP (AR 70-27). These
two documents have already been discussed and the importance of
their review with the advent of metrication must be emphasized.

The documents ROC, LOA and ODP are referred to in AR 70-17, as they
apply to a Program/Project Manager. One of the documents is his
charter and where metrication is involved, it should be emphasized
again that these documents should clearly state its impingement.

Paragraph 18 of the instructions for the Program/Project Manager
deals with his responsibility for reviewing Military Specifications/
Standards requirements. This will probably be a follow-on of

DARCOM's review of standards and specifications which will require
metric adjustment.

K-19
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ANNEX L

.i Y PROJECT MANAGER'S CHECKLIST

Introduction

As a part of the most logical least cost strategy of metric conver-
‘ sion, this study proposes that the Army emphasize the provision of

; AR 700-1 which prescribes mandatory consideration of the metric

’ system for all new designs. Rationale supporting this emphasis is

provided throughout the report.

While this report also recommends proceeding on all fronts at once,
there has to be a beginning point. There has to be some way of
establishing criteria, of determining where the greatest leverage
can be applied, of recognizing the points of greatest sensitivity.
The criteria of AR 70-17 establishing those systems which are
important enough to require project management can act as a screen-
ing device to determine where priorities 1ie within the development
of new designs. Those items important enough for project manage-
ment should receive more intensive scrutiny. It follows then, that
the DA Metric Office should work intensively with project managers
to achieve metric conversion. The purpose of this annex is to help
provide a foundation for that cooperation and suggest actions that
project managers might take to achieve maximum least cost conversion.

Background

Neither the Army, nor even DoD, can influence U. S. industry at large.
The problem the Army will face at any given moment is to establish

the degree to which industry has converted and then reflect that
degree of metric conversion in requirements or procurement documents.
Again, this concept is in complete consonance with AR 700-1. To do
otherwise will necessarily incur unnecessary costs.

L-2
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Plan

There are two possible exceptions. One is that DoD; hence DA, will
probably be willing to bear a share of unavoidable costs connected
with conversion. Points for particular emphasis here are the rapid
conversion of specifications and standards as well as adoption of
standard fasteners.

The other exception lies in the program for rationalization, stan-
dardization, and interoperability. To achieve these goals, the

Army may be willing to incur additional costs. At the present time,
it appears that the importance attached to these objectives is so
great that necessary metric conversion will be forced almost without
respect to costs. Recognition of this motive and prior planning can
at least help reduce the penalty.

Further, it should be noted that there is a general trend toward
metric conversion in U. S. industry where exports or other inter-
national interests are present. To delay conversion in these
sectors may induce cost penalties. This point relates back to
keeping in touch with industry.

Finally, life cycle costs must be considered. Initially higher
costs for conversion may be offset by longer life and longer main-
tainability. Cost considerations are developed more fully in the
main body of the report.

of Action

To reduce these general considerations to a plan of action, the
following project manager's checklist is provided. With the
detailed management models provided by the life cycle model and the
integrated logistics system, no attempt has been made to develop
yet one more system of management. The effort here is to relate

to those models and specify a possible framework for adoption of
metric design.

Checklist

1. Consider metric design in an explicit manner at each
decision point of the management models.

L-3
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2. Prior to release of requirements documents, make a
go-no-go decision on metric content. It would
| appear that new designs are most sensitive to metric
i conversion up to the point of release of require-
I ments documents. Afterwards, change orders or changes

C.

a.

in requirements will cause an unnecessary increase
in cost.
would determine maximum no cost metric content or

Justify funds for achieving metric conversion goals:

Here are some ways the project manager

What is the current status of speci-
fications and standards? Will the
expenditure of funds result in a
more rapid conversion of specifica-
tions, standards, or fasteners there-
by lowering overall conversion costs?
(Note: The more rapidly complete
conversion can be accomplished, the
less the overall expense. See main
body of the report.)

Are RSI interests great enough to
Justify some conversion costs?

What is the current status of industry?

(1) The project manager could
consult with the DA Metric
Office for current information
and status of the Army's metric
conversion plans.

(2) The project manager can identify
those sector representatives who
would potentially have the most
current knowledge concerning
industry conversion. Then in con-
nection with the DAMO, he could
contact these representatives for
specific no cost statements con-
cerning maximum metric content.
The greatest benefit would be
gained by bringing these repre-
sentatives together for a face-
to-face meeting and interchange
of opinions.

(3) As an alternative which would
perhaps be more attractive, more
timely, less costly, and more
efficient, the project manager
can simply require industry to

L-4
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10.

state the degree of metric
conversion it is prepared to
undertake in responding to an
RFP or other similar document.
This could be made a point of
evaluation of the proposal.

In addition, if funds specifi-
cally earmarked for conversion
are available, the project
manager could specify incremen-
tal increases. It is suggested
that this latter idea be re-

served only for high priority
items.

Conduct a survey of potential suppliers prior to
release of requirements documents both for degree
and manner of expressing conversion requirements.
Ensure interchange of conversion plans with poten-
tial suppliers.

What are life cycle costs of differing degrees of
conversion? Again, knowledge and opinion of
sector representatives will be required.

Have potenital benefits been identified?

Is industry production capability sufficient to
provide the quality and quantity needed?

Are metric requirements to include provision of
special tool sets, test equipment, and color
coding of hybrid parts reflected throughout the
system? Have other system considerations such
as training and supporting stocks of parts been
fully considered.

Consider dual dimensions, soft conversion.
Consider possible impact on delivery schedules.

Has top management stressed conversion?

L<§ -
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ANNEX M
RECOMMENDED CHANGES TO AR 700-1

Chapter 7 developed a normative Army metrication organization to
accomplish the Army metrication mission and metrication objectives
(given in Chapter 2), and to support the recommended metrication
strategy developed in Chapter 5. This normative organization was
compared, in Section 6 of Chapter 7, with the current Army metrica-
tion organization as published in AR 700-1. A number of structural
discrepancies were identified in this comparison. Proposed changes
to AR 70C0-1, to deal with these discrepancies, are given below. A
revised AR 700-1, incorporating the proposed changes, is contained
in Appendix 1.

Proposed Changes to AR 700-1

AR 700-1

Page Paragraph Recommended Change

1-2 1-5a(3) Delete

1-2 1-5e(1) Delete and substitute therefor:
"(1) Establishing a central Depar*ment of the
Army Metric Office, designating a Department
of the Army Metric Coordinator, and providing
other appropriate personnel to staff the DA
Metric Office."

1-2 1-5e(2) Delete entirely

1-2 1-5e(3) Renumber 1-5e(2)

1-2 1-5e(4) Renumber 1-5e(3)

1-2 1-5e(5) Renumber 1-5e¢(4) and add: "...Group with

responsibilities for developing and recom-
mending to HQDA, Army policy on conversion
to the SI. This is to be done in coordina-
tion with the Chief of Engineers; and the
Commanding Generals of the U. S. Army Train-
ing and Doctrine Command, U. S. Army Forces
Command, U. S. Army Communications Command,
and other major field commands."
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Page
1-2

1-3

Paragraph
1-5F(3)

1-5h

Recommended Change

Second word: delete "their" and substitute
"TRADOC" therefor.

Add new paragraph:

"h. The DA Metric Coordinator is responsible
to the Chairperson, DA Metric Advisory Group.
The DA Metric Coordinator, heading the DA
Metric Office, has responsibilities for:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Developing, establishing, and
maintaining, an Army plan/
program for conversion to the
Sk.

Reviewing and evaluating the effec-
tiveness of Army-wide metric conver-
sion efforts, identifying problems,
and initiating and/or recommending
corrective actions.

Providing for coordination with other
military departments, the Defense
Logistics Agency, and other Defense
Agencies to ensure intraservice/inter-
sarvice compatibility and maintaining
an integrated, cost effective DOD
program for conversion to the SI.

Providing the Army member to the DOD
Metrication Steering Group.

Providing the Secretariat to the DA
Metric Advisory Group.

Arranging for DARCOM or other major
field commands to provide Army repre-
sentatives on DOD, Federal Government
and/or Industry task forces, boards,
or committees on metrication projects
or operations to develop policy,
standards, specifications, or regula-
tions related to metric conversion.

Coordinating metric activities and
providing advice on metric conversion
within the Army.

Providing technical information and

assistance in support of Army-wide
metric conversion activities."
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Paragraph

Recommended Change

Renumber A-lc and insert new paragraph:
“b. Develop and recommend to HQDA (Deputy
Chief of Staff for Research, Development,
and Acquisition) Army policy on conversion
to the SI."

Delete; renumber paragraphs (2) through (8).

Change to read:

"(8) The DA Metric Coordinator (provides

Secretariat)."
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This regulation establishes policies and responsibilities for Department of the Army concersion
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CHAPTER 1
GENERAL

I-1. Background. a. ‘Uhe Metrie Conversion Aet
of 1073, 15 U.S.C. 205 a-k (PL 91-108). estab-
lished o national policy of coovdinating the in-
creasing use of the metrie system of measurement
(International Sy-teae of Units (XD) i the
United States.

0. Department of Defense Divective £120.18, 10
December 1076, Use of the Metric System of
Measurement, established policies for the use of
the International System of Units (SI) within
the Department of Defense (DOD), and estah-
lished the following objectives:

(1) Many Defense-related industries have
converted or ate planning conversion from the US
customary inch-pouad nieastrement system to the
SI. The Department of Defense must be able to
accept such conversion with minirnun cost and dis-
ruption of operations.

(2) Tseof the ST will help fo-ter standardi-
zation with our allies and thus promeote inter-
changeability and interoperability. facilitzte joint
wilitary production programnis, and simplify sup-
piy operations,

(3) Consideration of metrice usage is especial-
ly appeopriate in the desian of new Department of
Defense materiel where metric products are ex-
pected to be in common use at the time of produe-
tion release.

(4) Generally, it is recognized that industry
will take toe lead in the changeover, and that DOD
components will keep pace by adopting commer-
cially available metric items wherever cconomi-
cally and technically practicable.

1-2. Purpose. This regulation—

a. Preseribes policies for Avmy conversion to
the SI.

0. As<igns responsibilities for dirvction, man-
agewent. and operation of the Army conversion
to the SI.

e Tnplements Pablic Law 0E-168, 25 Decem-
ber 1975, The Metrie Conversion Act of 1975, and
Department of Defense Divective 4120.18, 10
December 1976, Use of the Metrie System of
Mea-urement,

TAGa 2000

1= Scope. TLis reaalation is applicable to all
Ay units, organizations. installations. cou-
mands, and activities, including the National
Guard and US Ay Rezerve,

1-1. Explanation of terms. Inm adiition to the
definitions in AR 310-23, the following explana-
tion of terms will apply o this regulation:

a. Customary Systene af Mceasnpement, The
inch-pound system formerly aml currently used
in the United States (foof, incl, pound, horse-
pewer. BUTLUL, degree Fahirenheit, ete.).

bo Mctrie Systei of Ueasurcio:nt, The Internas
tional System of CUhits (ecomumouly abbreviated as
ST) deseribed in Amevican Society for Testing and
Materials (ASTM) L3380 Standazd for Metrie
Practice, (also numbered ANSI (American Na-
tional Standavds Institute) Z210.1) and IEEL
(Institute of Electrical and Electrounics Engincers,
Standard 26S). of the issue listed in the DOD In-
dex of Specifications and Standards.

e. Metrication. 'The act of inereasing uze of the
metric system of measurement.

d. Hard Conzersion. The process of changing
customary measurement urits to non-equivalient
metric units which necessitates physical configura-
tion changes outside those permitted by cstab-
lished measurement tolerances. Although this term
is in general use, it is technically incorrect when
applied to specific items because no “couversion”
takes place; rather, a new metric item (requiring
a new part identification) is designed/created to
replace the custcinary iten.

e. Iybrid Metric. Configured in both metric and
customary units of measurenient.

/- Soft Conrersion. The process of chauging
customary units of measurement to equivalent
metric units within aceeptable measurement toler-
ances without changing the physical configurantion,
1-5. Responsibilities. a. The Deputy Chief of
Stafl for Research, Developmient, and Aequisition
is responsible for—

(1) Approval and prowalzation of ovesall
Army policy onconversion to the S1.

(2) Generul stall supervision of the imple-
mentation of sueh policies by the major field com-

1-1
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AR 700-1

mands (In coordination with the Decputy
Chief of Staff for Logistics and the Comp-
troller of the Army).

b. The Deputy Chief of Staff for Logis-
tics is respousible for--

(1) Approval and promulgation of
the logistics portion of Army policy on
conversion to the ST (In coordination with
the Deputy Chief of Staff for Research,
Development and Acquisition).

(2) Providing principal and alter-
nate members to the DA Metric Advisory
Group.

c. The Comptroller of the Army is re-
sponsible for--

(1) Providing policy and guidance
to DA Staff agencies and major field com-
mands on programming and budgeting for the
resources required to support the Army
metric conversion effort. i

(2) Providing principal and alter-
nate members to the DA Metric Advisory
Group.

d. The Deputy Chief of Staff for Opera-
tions and Plans; The Surgeon General; and
the Chicef of Engineers are responsible for
providing principal and alternate members
to the DA Metric Advisory Group.

e. The Commanding Ceneral, US Army Ma-
teriel Development and Readiness Command is
responsible for--

(1) Establishing a central Depart-
ment of the Army Metric Office, designating
a Department of the Army Metric Coordinator,
and providing other appropriate personnel
to staff the DA Metric Office.

(2) Evaluating new or revisec DOD,
national and/or international standards
using the SI for Army adoption and recom-
mending appropriate action.

(3) Managing the program for con=-
version of military specifications and
standards, for which the Army is the
Assignee and/or Preparing Activity, to the
SI (AR 700-47).

(4) Establishing and chairing a
Department of the Army Metric Advisory
Group with responsibilities for developing
and recommending to HQDA, Army policy on
conversion to the SI. This is to be done
in coordination with the Chief of Fugincers;
and the Commanding Cenerals of the U, S.
Army Training and Doctrine Command, U. S.
Army Forces Command, U. S. Army Communica-
tions Command, and other major ficld com=-
mands.

1-2
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f. The Commanding General, US Army Train-
ing and Doctrince Command (CG TRADOC) is rcsponsi-
ble for--

(1) Providing training on the usc of the
metric system of mcasurement.

(2) Ensuring that all requirement docu-
ments clearly specify operational requircncnts
that may influence the decision on whether ucw
materiel will be designed and configured to the
SI.

(3) Converting TRADOC materiel and acti-
vities to the metric system of measurement in
accordance with the policies expressed herein and
in general compliance with schedules established
by the Army metric conversion plan.

(4) Providing, upon request from the
Central DA Metric Office, management indicator
data that is required for cverall analysis of
Army metric conversion efforts.

(S) Ensuring that required metric tec’
and/or test equipment is available in the
prior to issuing metric materiel to troc:

(6) Providing principal and aiterudte
members to the DA Metric Advisory Group.

g. Theater Army Commands; The Commanding
General, US Arny Materiel Development and
Readiness Command; the Chief of Engineers; the
Comwanding General, US Army Communications
Command; US Army Forces Command; Surgeon General;
Chief of Army Reserves and National Guard as
applicable to the assigned materiel mission are
reésponsible for--

(1) Converting their materiel and acti-
vities to the metric system of measurement in
accordance with the policies expressed herein
and in general compliance with schedules
established by the Army metric conversion plan.

(2) Providing, upon request from the
Central DA Metric Office, management indicat .
data that is required for overall analysis of
Army metric conversion efforts.

(3) Providing, training, as required,
on the use of the metric system to their menage=-
ment, scientific, technical trades, and ad-
ministrative personnel who will not be trained
by the TRADOC schools.

(4) Ensuring that rcquired metric tools
and/or test cquipment is available in the field
prior to issuing mctric matcricl to troop units.

L. The DA Mctric Coordinator is respoa=-
sible to the Chairperson, DA Mcotrie Advisory
Group. The DA Metric Coordinator, hcadin~
the DA Metric Office, has responsibilitics
for:

|
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(1) Developing, establishing, and
maintaining, an Army plan/

program for coaversion to the
sIl

(2) Revicwing and evaluating the
effectiveness of Army-wide
metric conversion cfforts,
identifying problems, and
initiating and/or recommending
corrective actions.

(3) Providing for coordination with

other military departments, the
Defense Logistics Agency, and
other Defense Agencies to

ensure intraservice/interservice
compatibility and waintaining

an integrated, cost effective
DOD program for conversion to
the SI. . X :

(4)

(3)

(6)

&)}

(8)

Providing the Army member to the
DOD Mctrication Steering Group.

Providing the Secretariat to the
DA Metric Advisory Group.

Arranging for DARCOM or other
major field commands to provide
Arny representatives on DOD,
Federal Covernment and/or

Industry task forces, boards, or
corimittees on metrication projects
or operations to develop policy,
standards, specifications, or repu-
lations related to wetric con-

Coordinating metric activitio
providing advice oa .aetric conver-
sion within the Army.

Providing technical information and
assistance in support of Acmy-wide
metric conversion activities.
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CHAPTER 2
POLICY

2=l General. I'olicivs set forth herein were estah-
lished by Departinent of Defense Diveetive 120,18,
10 Decembwr 1976, Use of the Metrie System of
Measurcment, for uniform implementation by the
Military Departents and DOD Ngencies,

a. The Department of the Anuy will consider
the use of the metric system in all of its activities
con~istent with operational, econowmiical, technieal,
and safety requirements.

b. The Department of the MArmy will let in-
dustry take the lead in the conversion, however,
the Army plan and schedule for conversion will
be closely coordinated with industry to ensure that
a knowledgeable lead is taken and costs to the
Department of Army are minimized.

¢. When it is determined that use of the metric
system in new designs is not in the best interest
of the Depattment of the Army, based on opera-
tional, cconomic, technical or safety considerations,
justification for retaining custorary units will bo
provided.

d. In ceneral, the metric system will be adopted
for the following:

(1) Where there is a specific military need,
such as for materiel to be used jointly with NATO
and other allied nations. ;

(2) Areas where industry has made signifi-
cant progress in metric conversion, and production
facilities are available.

(3) Aveas where defense-industry prepared-
ness or defense production readiness nmy be
enhanced.

(4) Other arcas which offer an econoumic,
operational, or other advantage, or when no dis
advantage is incurred.

¢. In preparing for Army and ‘or Defense Sys-
tems Acquisition Review Couneil (ASARC and/
or DSALRC) reviews, Atmy proponents will ensure
that the ASARC/DSARC and associated Decision
Coordinating Papers address the use of etvie
units of measurement or provide reasons for their
NONUSC,

2.2, Design, «. Considevition of the wse of the
metvic system is mandatory for all new designs,

5. During the metric teansition phase, hybrid
metrie aml US engomary decigme will be nevescaey

TAG 274N

and acceptable. Materiel components, part~, subi-
assemblics, and semifubricated materials which
are of conmercinl design will be specified inmetvie
units only when ceconomically available and tech-
nically adequate or when it is otheewisze specifically
determined to be in the best interest of the De-
pariment of Army, Dulk materiuls will be speci-
fied and accepted in metric units when it is
expedient or econoric to do so.

¢. Where wetric and customary US items will
be used togethcer, physical and operational inter-
faces between the itcins will be designed to ensure
that interchangeability and interoperability will
not be adversely affected.
2-3. Acquisition. When purchasing new equip-
ment, Army activitics are encouraged to specify
features which will allow direct measurcment in
terms of SI units or both SI and US customary
units, Tse of conversion kits is also encouraged.
2-1. Existing designs. Exi-ting designs dimen-
sioned in US customary units will be converted
to inctric units only if determined to be neces-ary
or advantageous. Unnecezcary retrofit of existing
systems with new metric components will be
avoided where both the new metric and exi~ting
units are intcrchangealle and interoperable.
Normally. the systera of measurement in which an
item is originally designed will be retained for the
life of the item.
2-5. Technical documents. ‘Techuieal reports,
studies, and position papers (except those pertain-
ing to items dimensioned in US customary units)
will include metric units of measurement in mbdi-
tion to (in parenthesis) orinlien of US custonuury
units. With respect to existing contracts, this ve-
quirement applics only if such documentation can
be obtained without an increase in contract costs,
2-6. Programing and budgeting. Programing
i budegering actions will inelude resonvees re-
quired to support the Army etfort in converting to
the vee of metrie nnits, Use of the metrie system
will b identitivd and planoad <o that eosts can be
telnded in che badget exele on an oederly hasis,
2-7. Specilications and standards. a. Represent-
atives of the Departinent of Nemy will partici

2-1
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pate in the development of DOD, national, and
international standards n-ing the met rie systeni, to
the extent indicated by Nemy interest, Use of the
International System of Units (S1), in licu of
other metrie systems currently in use, will he advo-
cated by Nemy representatives when establishine
agreements and international standards for mili-
tary and commervial equipment. NATO and acher
international metric ~tandards will be used to the
maximum practical extent. However. if a US
Standard is established with arcater definition
and restriction than a provailing international
standanl, the US Standard will apply.

b. Emphasis will be placed on keeping pace with
the couversion or dovelopment of speetlications,
standanls, and other general purpo=e technical

M-

data. When the item in question is a military item
without @ commercial counterpart, the preparins
aetivity will assume a feadership role in develop-
ment of the applicable metvie document as (he ned
avises,

2-8. Training. Training in metric Practices and
usage will be provided, as requined. to (hose per-
sonnel whoso duties require sicl knowledge,

2-9. Dual dimensioning. Use of dnal dimensions
(i, Loth wetvie amd US customary dimensions)
on drawings will be avoided wiless it is determined
in specitie instances that such usage will be bene-
ficial. IIowever, the use of tables on the decument
te tnslate dimensions from one system of meas-
urement to the other is acceptable.

TAGO 274A
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APPENDIX

THE DA METRIC ADVISORY GROUP

A-l. Purposes of the Metric Advisory Group

a. Periodically review and assess Army policies, procedures,
and plans for conversion to the SI.

b. Develop and recommend to HQDA (Deputy Chief of Staff for

Research, Development, and Acquisition) Army policy on conversion to
the SI.

c. Define specific goals and establish direction in order to

promote and attain the Department of the Army's overall metric ccnversion
objectives.

A-2. Membership.

a. Membership in the DA Metric Advisory Group will consist of

a principal and an alternate from each of the following DA Staff elements
and major field commands:

(1) Deputy Chief of Staff for Logistics

(2) Deputy Chief of Staff for Operations and Plans

(3) The Comptroller of the Army

(4) The Surgeon General

(5) Chief of Engineers

(6) US Army Materiel Development and Readiness
Cormand (Chairperson)

(7) US Army Training and Doctrine Command

(8) The DA Metric Coordinator (provides Secretariat)

b. When selecting members of the Advisory Group--

(1) A reasonable degree of permanency will be considered
in view of the long-term effects of metric conversion.

(2) The names, locations, and telephone numbers of
principal and alternate members will be
furnished to the Chairperson of the group and
any changes will be reported promptly.

A-3. Other Participation. Attendance or participation in the activities
of the Advisory Group by Army commands, agencies, and activities;
other military services; DOD aud nonmilitary Government agencies;
educational institutions; industry; and private consultants will
be as required. Attendance and participation will require prior
approval of the Chairperson, Metric Advisory Group.

A-4, Meetings. The Metric Advisory Croup will be convened at the dis-
cretion of the Chairperson.

A-1
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