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METRIC CONVERSION

TUESDAY, FEBRUARY 29, 1972

U.S. SENATE,
COMMITTEE ON COMMERCE,

ashing ton, D.C.

The committee met at 11 a.m. in room 5302, New Senate Office
Building, Hon. Daniel K. Inouye presiding.
Present: Senators Pastore and Inouye.

OPENING STATEMENT BY SENATOR INOUYE

Senator INOU r E. This morning we begin another chapter of hear-
ings on converting the Nation to a metric system of weights and mea-
sures. The advantages of the metric system are numerous: it is inher-
ently simple; conversion is easy between units of length, area, volume,
and energy; metric is based upon the decimal system; and perhaps
most important, every other industrial nation has converted or is com-
mitted to metric conversions.
One hundred and fifty years ago John Quincy Adams, then Secre-

tary of State, prepared a comprehensive report on conversion to the
metric system of measurements. Since this first major study, Congress
has repeatedly examined the problems of converting to the metric
system.
Most recently, in 1968 Congress passed the Metric Study Act, which

was introduced by Senator Claiborne Pell. Its purpose was to evalu-

ate the impact on America of the metric trend and to consider alterna-
tives for national policy.
The results of the report of the U.S. metric study are now available

and will be discussed today. The U.S. metric study concluded that

eventually the United States will join the rest of the world in the use
of the metric system as the predominant language of measurement.

Rather than drifting to metric with no national plans to help the

sectors of our society and guide our relationships abroad, a carefully

planned transition in which all sectors voluntarily participate is rec-

ommended by the report.
Seldom has an issue been studied at such great length and so com-

prehensively. Many have suggested that we have studied enough—and

that it is now time to take concrete steps to convert to the metric

system. The United States is the last major nation to still cling to the

obsolete and confusing customary system of measurement. The Nation

that has developed the world's most sophisticated technology is

Staff member assigned to these hearings: Henry E. Lippek.

(1)
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strapped with using a system of weights and measures that was de-
signed to meet the needs of a feudal society.
A significant portion of our economy has already converted to the

metric system. It may well be the case that the issue is no longer
whether we shall convert, but whether we should continue our chaotic
conversion or embark upon a coordinated, planned program. Should
the coordination of our national measurement system emanate from a
public or a private body How long should the conversion period last?
Should there be financial assistance or is it more appropriate to let
costs lie where they fall? It is our hope that the hearings today will
clarify and supplement the information available to Congress on this
important topic.
(The bills and agency comments follow:)
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S. 2483

IN THE SENATE OF THE UNITED STATES

AUGUST 6,1971

Mr. PELL introduced the following bill; which was read twice and referred
to the Committee on Commerce

A BILL
To provide a national program in order to make the inter-

national metric system the official and standard system of

measurement in the United States and to provide for con-

verting to the general use of such system within ten years

after the date of enactment of this Act.

1 Be it enacted by the Senate and House of Represent a-

2 tives of the United States of America in Congress assembled,

3 SHORT TITLE

4 SECTION 1. This Act may be cited as the "Metric Con-

5 version Act of 1971".

6 FINDINGS

7 SEC. 2. The Congress finds that-

8 (1) the United States is the only major nation of

II
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1 the world that is not converting to the international

2 metric system;

3 (2) the adoption of such system would result in

4 new jobs in the United States;

5 (3) the adoption of such system would enhance

6 our position in world trade markets;

7 (4) the benefits of conversion would offset the

8 costs of conversion;

9 (5) conversion to such system would be a stimulus

10 to the economy and to new investment in plant equip-

11 ment;

12 (6) the language and tools of our scientific corn-

13 munity are already using such system;

14 (7) a common system of measurement would in-

15 prove international communication;

16 (8) the Nation is already heading toward such

17 system slowly and haphazardly;

18 (9) such system is based on fundamental relation-

19 ships and is easily understood and would be an aid to

20 our educational system;

21 (10) small businesses and self-employed craftsmen

22 would benefit from a coordinated conversion program;

23 and

24 (11) new international standards are currently

25 being developed into such system and the United States

26 is not fully participating in such development.

•
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1 STATEMENT OF POLICY AND PURPOSE

2 SEC. 3. (a) It is therefore declared to be the policy of

3 the Federal Government to adopt as the official and standard

4 system of measurement for the United States the interim-

5 tional metric system and to provide for converting to the

6 general use of such system within ten years from the date of

7 enactment of this Act.

8 (b) It is the purpose of this Act to provide for the

9 formulation and initial effectuation of a plan for such con-

10 version, to provide certain assistance to businesses in bearing

11 the cost of such conversion, and to provide for a national

12 education program for the purpose of such conversion.

13 TITLE I—NATIONAL METRIC PLAN

14 SEC. 101. (a) The Secretary of Commerce through the

15 National Bureau of Standards shall, within eighteen months

16 after the date of enactment of this Act, develop and report

17 to the President and the Congress a national plan to carry

18 out the policy stated in section 3 (a) of this Act. Such plan-

19 (1) shall be developed making full use of studies

20 and consultations carried out pursuant to the Act entitled

2.1 "An Act to authorize the Secretary of Commerce to

22 make a study to determine the advantages and disad-

23 vantages of increased use of the metric system in the

24 United States", approved August 9, 1968 (82 Stat.

25 693) ;
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1 (2) shall be developed after such additional consul-

2 tations with other Federal, State, and local government

3 agencies and Avith foreign governments and international

4 organizations as may be appropriate;

5 (3) shall be developed with appropriate participa-

6 tion by representatives of United States industry, sci-

7 ence, engineering, and labor who may be appointed by

8 the President to advisory boards to assist in the develop-

9 ment and implementation of a national plan;

10 (4) shall be put into effect to the extent possible

11 under existing law after such eighteen-month period,

12 and shall include recommendations for any legislation

13 needed to further effectuate such plan;

14 (5) shall include proposed regulations, to be made

15 effective pursuant to subsection (b) , requiring such con-

version in activities of the Federal Government, includ-

17 ing procurement, in accordance with an appropriate

18 time schedule;

19 (6) shall include an appropriate program, includ-

ing programs and projects carried out pursuant to sec-

21 tion 203 of this Act, to educate the public for the pur-

22 pose of such conversion; and

23 (7) shall include an appropriate program for the

24 provision of technical assistance to industry and labor

25 for the purpose of such conversion.
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11 APPROPRIATIONS AUTHORIZED

12 SEC. 102. There are authorized to be appropriated such

13 amounts as may be necessary to carry out the provisions of

14 this title.

15 TITLE II—METRIC CONVERSION ASSISTANCE

16 TAX ASSISTANCE

17 SEC. 201. (a) Section 167 of the Internal Revenue

18 Code of 1954 (relating to depreciation) is amended by

19 redesignating subsection (m) as (n) and by inserting after

20 subsection (1) the following new subsection:

21 "(m) PROPERTY NECESSARY FOR METRIC CONVER-

22 SION.-

23 "(1) USEFUL LIFE.—At the election of the tax-

24 payer, the useful life of property described in paragraph

5

(b) The President is authorized to make effective regu-

lations developed pursuant to clause (5) of subsection (a)

of this section.

(c) Not later than two years after such plan is put

into effect, and annually thereafter, the Secretary shall re-

port to the President and the Congress with respect to

(1) progress being made under such plan; (2) cost and

benefits being incurred thereunder; and (3) any additional

legislation needed to carry out the policy stated in section

3 (a) .
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1 (2) shall, for purposes • of this section other than for

2 purposes of subsection (c) , be one-half of the useful

life determined without regard to this subsection.

4 "(2) PROPERTY TO WHICH APPLICABLE.—Para-

5 graph (1) shall apply only to personal property which

6 is--

7 "(A) manufactured in the United States and

8 substantially all of the component pas of which

9 are manufactured in the United States, and

10 "(B) placed in service in replacement of other

11 property in order to carry out the requirements of

12 the national plan for metric conversion submitted

13 under the Metric Conversion Act of 1971.

14 "(3) ELECTION.—An election under paragraph

15 (1) with respect to any property shall be made at

16 such time and in such manner as the Secretary or his

17 delegate prescribes by regulations.

18 "(4) REGULATIONS.—The Secretary or his dele-

19 gate shall, after consultation with the Secretary of Corn-

20 merce, prescribe regulations to carry out the purposes
21 of this subsection."

22 (b) As soon as practicable after the submission of the
23 national plan for metric conversion under title I of this Act,

24 the Secretary of the Treasury shall submit to the Congress
25 recommendations for additional changes in the Federal in-
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7

1 come tax laws which he considers necessary or desirable

2 to assist in carrying out the national plan. Before submitting

3 recommendations under this subsection the Secretary of the

4 Treasury shall consult with the Secretary of Commerce and

5 the Secretary of Labor, and with such other officers of the

6 United States and such private individuals and organizations

7 as he deems desirable.

8 coNVERSION ASSISTANCE TO BUSINESSES AND INDIVIDUALS

9 SEC. 202. (a) Section 7 (b) of the Small Business Act

10 is amended-

11 (1) by redesignating paragraph (5) (added by

12 Public Law 91-597) as paragraph (6) ;

13 (2) by redesignating paragraph (6) (added by

14 Public Law 91-596) as paragraph (7) ;

15 (3) by striking the period at the end of paragraph

16 (7) (as redesignated by cause (2) of this subsection)

17 and inserting "; and"; and

18 (4) by adding after such paragraph (7) a new

19 paragraph as follows:

20 "(8) to meke such loans (either directly or in coop-

21 eration with banks or other lending institutions through

22 agreements to participate on an immediate or deferred

23 basis) as the Administration, in consultation with the

24 Secretary of Commerce, determines to he necessary or

25 appropriate to assist any business concern to make
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1 changes in its equipment, facilities, or methods of opera-

tion to conform to the national plan of metric conversion

3 submitted under the Metric Conversion Act of 1971, if

4 the Administration determines that such concern is likely

5 to suffer substantial economic injury without assistance

6 under this paragraph."

7 (b) (1) The Administrator of the Small Business Ad-

8 ministration is authorized, under terms and conditions pre-

9 scribed by him, to make grants to individuals to defray non-

10 reimbursable expenses which must be incurred by them for

11 the purpose of acquiring tools or instruments which are
12 necessary to their continued employment in a trade or busi-
13 ness and are required as the result of the implementation of

14 the national plan of metric conversion submitted under the

15 Metric Conversion Act of 1971. The amount of any such
16 grant to any individual shall not exceed $2,000.

17 (2) There are authorized to be appropriated to the

18 Small Business Administration such sums as may be neces-
19 sary to carry out this subsection.

20 PUBLIC EDUCATION PROGRAMS

21 SEC. 203. (a) The Commissioner of Education, in con-

22 sultation with the Secretary of Commerce, shall make grants

23 to, and contracts with, institutions of higher education, State

24 and local educational agencies, and other public and private

25 nonprofit agencies, organizations, and institutions to develop
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8

9
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

9

and carry out programs of public education necessary to

carry out the policy stated in section 3 (a) of this Act.

(b) Financial assistance under this section may be made

available only upon application to the Commissioner. Any

such application shall be submitted at such time, in such

form, and containing such information as the Commissioner

shall prescribe by regulation and shall be approved only if

it-

(1) provides that the activities and services for

which assistance is sought will be administered by, or

under the supervision of, the applicant;

(2) describes a program which holds promise of

making a substantial contribution toward attaining the

purposes of this section;

(3) sets forth such policies and procedures as will

insure adequate evaluation of the activities intended to

be carried out under the application;

(4) sets forth policies and procedures which assure

that Federal funds made available under this section for

any fiscal year will be so used as to supplement and, to

the extent practical, increase the level of funds that

would, in the absence of such Federal funds, be made

available by the applicant for the purposes described in

this section, and in no case supplant such funds.

(5) provides for such fiscal control and fund ac-

80-781 0 - 72 - 2
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1 counting procedures as may be neecssary to assure

2 proper disbursement of and accounting for Federal funds

3 paid to the applicant under this section; and

4 (6) provides for making an annual report and such

5 other reports, in such form and containing such infor-

6 mation, as the Commissioner may reasonably require

7 and for keeping such records, and for affording such

8 access thereto as the Commissioner may find neces-

9 sary to assure the correctness and verification of such

10 reports.

11 (c) Applications from local educational agencies for

12 financial assistance under this section may be approved by

13 the Commissioner only if the State educational agency has

14 been notified of the application and been given the oppor-

15 tunity to offer recommendations.

16 (d) Amendments of applications shall, except as the

17 Commissioner may otherwise provide by or pursuant to

18 regulation, be subject to approval in the same manner as

19 original applications.

20 (e) Federal assistance to any program or project under

21 this section shall not exceed per centum of the cost of such

22 program or project, including costs of administration, unless

23 the Commissioner determines, pursuant to regulations estab-

24 lishing objective criteria for such determinations, that assist-
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1 ance in excess of such percentage is required in furtherance

2 of the purposes of this section.

3 (f) There are authorized to be appropriated such

4 amounts as may be necessary to carry out the provisions

5 of this section.

•
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92o CONGRESS S
2D SESSION . J. RES. 219

IN THE SENATE OF THE UNITED STATES

MARCH 28, 1972

Mr. CorroN (by request) introduced the following joint resolution; which was
read twice and referred to the Committee on Commerce

JOINT RESOLUTION
To establish a national policy relating to conversion to the metric

system in the United States.

Whereas the use of the metric system to weights and measures in

the United States was authorized by the Act of July 28,
1866 (14 Stat. 339) ; and

Whereas the United States was one of the original signatories to

the Convention of the Meter (20 Stat. 709) , which estab-

lished the General Conference of Weights and Measures, the

International Committee of Weights and Measures, and the

International Bureau of Weights and Measures; and

Whereas the metric measurement standards recognized and de-

veloped by the International Bureau of Weights and Meas-

ures have been adopted as the fundamental measurement

standards of the United States and the customary units of

IT
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2

weights and measures used in the United States have been

since 1893 based upon such metric measurement standards;

and

Whereas the Governments of Australia, Canada, Great Britain,

India, Japan, New Zealand, and the Union of South Africa

have determined to convert, are converting, or have con-

verted to the use of the metric system in their respective

jurisdictions; and

Whereas the United States is the only industrially developed

nation which has not established a national policy corn-

mitting itself to and facilitating conversion to the metric

system; and

Whereas as a result of the study to determine the advantages

and disadvantages of increased use of the metric system in

the United States authorized by Public Law 90-472 (82

Stat. 693) , the Secretary of Commerce has found that in-

creased use of the metric system in the United States is

inevitable, and has concluded that a planned national pro-

gram to achieve a metric changeover is desirable; that

maximum efficiency will result and minimum costs to effect

the conversion will be incurred if the conversion is carried

out in general without Federal subsidies; that the change-

over period be ten years, at the end of which the Nation

would be predominantly, although not exclusively, metric;

that a central coordinating body be established and assigned

to coordinate the changeover in cooperation with all sectors

of our society; and that immediate attention be given to

public and formal education and to effective United States

participation in international standards making: Now, there-

fore, be it
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1 Resolved by the Senate and House of Representatives

2 of the United States of America in Congress assembled,

3 That the policy of the United States shall be:

4 (1) to facilitate and encourage the substitution of

5 metric measurement units for customary measurement

6 units in education, trade, commerce, and all other sec-

7 tors of the economy of the United States with a view to

8 making metric units the predominant, although not ex-

9 elusive, language of measurement with respect to trans-

10 actions occurring after ten years from the date of the en-

11 actment of this resolution.

12 (2) to facilitate and encourage the development as

13 rapidly as practicable of new or revised engineering

14 standards based on metric measurement units in those

15 specific fields or areas in the United States where such

16 standards will result in rationalization or simplification

17 of relationships, improvements of design, or increases in

18 economy.

19 ( 3 ) to facilitate and encourage the retention in new

20 metric language standards of those United States en-

21 gineering designs, practices, and conventions that are

22 internationally accepted or embody superior technology.

23 (4) to cooperate with foreign governments and
24 public and private international organizations which are

•
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or become concerned with the encouragement and coor-

dination of increased use of metric measurement units

or engineering standards based on such units, or both,

with a view to gaining international recognition for

metric standards proposed by the United States and to

encouraging retention of equivalent customary units in

international recommendations during the United States

changeover period.

(5) to assist the public through information and

educational programs to become familiar with the mean-

ing and applicability of metric terms and measures in

daily life. Programs hereunder should include:

(a) Public information programs conducted by

the Board through -the use of newspapers, maga-

zines, radio, television, other media, and through

talks before appropriate citizens groups and public

organizations.

(b) Counseling and consultation by the Secre-

tary of Health, Education, and Welfare and the

Director, National Science Foundation with educa-

tional associations and groups so as to assure that

the metric system of measurement is made a part of

the curriculums of the Nation's educational institu-

tions and that teachers and other appropriate per-

sonnel are properly trained to teach the metric

system of measurement.
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5

(c) Consultation by the Secretary of Commerce

with the National Conference of Weights and Meas-

ures so as to assure that State and local weights and

measures officials are appropriately informed of the

intended metric changeover and are thus assisted in

their efforts to bring about timely amendments to

weights and measures laws.

(d) Such other public information programs by

any Federal agency in support of this resolution

which relate to the mission of the agency.

SEC. 2. DEFINITIONS.—For the purposes of this resolu-

tion—

(a) The term "metric system of measurement" means

the International System of Units as established by the Gen-

eral Conference of Weights and Measures in 1960 and inter-

preted or modified for the United States by the Secretary of

Commerce.

(b) The term "engineering standard" means a standard

which prescribes a concise set of conditions and requirements

to be satisfied by a material, product, process, procedure, con-

vention, test method, and the physical, functional, perform-

ance and/or conformance characteristics thereof.

(c) The term "changeover period" means the length of

time for the United States to become predominantly, al-

though not exclusively, metric.
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(d) The term "international recommendation" means

a recommendation formulated and promulgated by an inter-

national organization and recommended for adoption by

individual nations as a national standard of measurement.

SEc. 3. There is hereby established a National Metric

Conversion Board (hereinafter referred to as the "Board")

to implement the policy set out in this resolution.

SEC. 4. The composition of the Board shall be as

follows:

(a) Not to exceed twenty-one persons appointed by

the President who shall serve at his pleasure and for such

terms as he shall specify and who shall be broadly repre-

sentative of the American society. The President shall desig-

nate one of the members appointed by him to serve as

Chairman and another to serve as the Vice Chairman of

the Board;

(b) Two Members of the I louse of Representatives

who shall not be members of the same political party shall

be appointed by the Speaker of the House of Representa-

tives; and

(c) Two Members of the Senate who shall not be

members of the same political party shall be appointed by

the President of the Senate.

SEC. 5. The Executive Director of the Board shall be

appointed by the President and shall be responsible to the
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1 Board for carrying out its responsibilities according to the

2 provisions of this resolution.

3 SEC. 6. (a) Within twelve months after funds have

4 been appropriated to carry out the provisions of this reso-

5 itition the Board shall, in furtherance and in support of the

6 policy expressed in section 1 of this resolution, develop and

7 submit to the Secretary of Commerce for his approval and

8 transmittal to the President a comprehensive plan to accom-

9 plish a changeover to the metric system of measurement in

10 the United States. If such a plan is approved by the Presi-

11 he shall transmit it to the Congress. Such plan may in-

12 elude recommendations for legislation deemed necessary and
13 appropriate. In developing this plan the Board shall:

14 (1) Consult with and take into account the interests and
15 views of the United States commerce and industry, includ-

16 ing small business; science; engineering; labor; education;
17 coustuners; government agencies at the Federal, State, and
18 local level; nationally recognized standards developing and
19 coordinating organizations; and such other individuals or
20 groups as are considered appropriate by the Board to carry
21 out the purposes of this section.

22 (2) Consult, to the extent deemed appropriate, with
23 foreign governments, public international organizations, and,
'I- through appropriate member organizations, private interna-
25 tional standards organizations. Contact with foreign govern-
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1 ments and intergovernmental organizations shall be accom-

2 plished in consultation with the Department of State.

(b) Any amendment to an approved plan shall be sub-

4 mitted by the Board to the Secretary and the President

5 under the provisions set out in subsection (a) of this section.

6 (c) Unless otherwise provided by the Congress, the

7 Board shall have no compulsory powers.

8 SEC. 7. Upon approval of the plan by the President, the

9 Board shall begin the implementation of the plan, except for

10 those recommendations, if any, which require legislation.

11 SEC. 8. In carrying out its duties, the Board is author-

12 ized to:

13 (a) enter into contracts in accordance with the

14 Federal Property and Administrative Services Act of

15 1949, as amended, with Federal or State agencies,

16 private firms, institutions, and individuals for the con-

17 duct of research or surveys, the preparation of reports,

18 and other activities necessary to the discharge of its

19 duties;

• 20 (b) Conduct hearings at such times and places as it

21 deems appropriate;

22 (c) establish such committees and advisory panels

23 as it deems necessary to work with the various sectors of

24 the American economy and governmental agencies in the

25 development and implementation of detailed changeover

26 plans for those sectors; and
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1 (d) perform such other acts as may be necessary to

2 carry out the duties prescribed by this resolution.

3 SEC. 9. (a) Members of the Board who are not in the

4 regular full-time employ of the United States shall, while

5 attending meetings or conferences of the Board or otherwise

6 engaged in the business of the Board, be entitled to receive

7 compensation at a rate of $100 per day, including traveltime,

8 and while so serving on the business of the Board away from

9 their homes or regular places of business, they may be al-

10 lowed travel expenses, including per diem in lieu of subsist-

11 ence, as authorized by section 5703 of title 5, United States

12 Code, for persons employed intermittently in the Government

13 service. Payments under this section shall not render mem-

14 bers of the Board employees or officials of the United States

15 for any purpose.

16 (b) The Executive Director of the Board shall serve

17 full time and receive basic pay at a rate not to exceed the

18 rate provided for GS-18 in subchapter III of chapter 53

19 of title 5, United States Code.

20 SEC. 10. (a) The Board is authorized to appoint and

21 fix the compensation of such staff personnel as may be

22 necessary to carry out the provisions of this Act.

23 (b) The Board is authorized to employ experts and

24 consultants or organizations thereof as authorized by sec-

25 tion 3109 of title 5, United States Code, compensate indi-



23

10

1 viduals so employed at rates not in excess of the rate pre-

2 scribed for grade 18 of the General Schedule under section

3 5332 of such title, including traveltime, and allow them,

4 while away from their homes or regular places of business,

5 travel expenses (including per diem in lieu of subsistence)

6 as authorized by section 5703 of said title 5 for persons in

7 the Government service employed: Provided, however, That

8 contracts for such employment may be renewed annually.

9 SEC. 11. Financial and administrative services (includ-

10 those related to budgeting, accounting, financial report-

11 ing, personnel, told procurement) and such other staff serv-

12 ices as may he requested by the Board shall be provided

13 the Board by the Secretary of Commerce, for which pay-

14 ment shall be made in advance, or by reimbursement, from

15 funds of the Board in such amounts as may be agreed upon

16 by the Chairman of the Board and the Secretary of Corn-

17 merce.

18 In performing these functions for the Board, the Sec-

19 retary is authorized to obtain such information and assist-

20 ance from other Federal agencies as may be necessary.

21 SEC. 12. (a) The Board is hereby authorized to accept,

22 hold, administer, and utilize gifts, donations, and bequests

23 of property, both real and personal, and personal services,

24 for the purpose of aiding or facilitating the work of the

25 Board. Gifts and bequests of money and the proceeds from

26 sales of other property received as gifts or bequests shall be
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deposited in the Treasury in a separate fund and shall be

disbursed upon order of the Board.

(b) For the purpose of Federal income, estate, and

gift taxes, property accepted under subsection (a) of this

section shall be considered as a gift or bequest to or for the

use of the United States.

(c) 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 herein authorized.

Income accruing from such securities, and from any other

property accepted to the credit of the fund authorized herein,

shall be disbursed upon the order of the Board.

SEc. 13. The Board shall cease to exist no later than

ten years after approval by the President of the plan called

for by section 6.

SEC. 14. The Board shall submit annual reports of its

activities and progress under this joint resolution to the

Secretary of Commerce for his approval and transmittal to

the President and to the Congress.

SEC. 15. There are hereby authorized to be appropri-

ated such sums as may be necessary to carry out the provi-

sions of this joint resolution. Appropriations to carry out the

provisions of this joint resolution may remain available for

obligation and expenditure for such period or periods as may

be specified in the Acts making such appropriations.
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92n CONGRESS H
2D SESSION .R. 12555

IN THE HOUSE OF REPRESENTATIVES

JANUARY 24,1972

Mr. McCr.oay. introduced the following bill; which was referred to the Com-
mittee on Science and Astronautics

A BILL
To establish a program for the United States to convert to the

metric system.

1 Be it enacted by the Senate and House of Represent a-

2 fives of the United States of America in Congress assembled,

3 That there is established, under the general auspices of the

4 Secretary of Commerce, the United States Metric Conver-

5 sion Coordinating Commission (hereinafter referred to as

6 the "Commission") . The Commission shall have nine mem-

7 bers, to be appointed by the President, who shall repre-

8 sent (a) business, (b) labor, (c) education, (d) science,

9 and (e) technology. Each member shall be compensated at
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1. the rate of $100 a day each day during which he is engaged

2 in the business of the Commission and shall receive travel ex-

3 penses while away from his home or regular place of business

4 in the service of the Commission, as a person intermittently

5 employed in the Government service, under section 5703 (b)

6 of title 5, United States Code. Members of Congress or other

7 Federal employees shall not be entitled to such compensa-

8 tion but shall be reimbursed for expenses incurred while in

9 the service of the Commission. Each member shall have a

10 five-year term and may be reappointed by the President.

11 SEC. 2. The Commission is charged with the responsi-

12 bility of implementing, with the voluntary participation of

13 every interested sector and group in the United States, the

14 recommendations of the United States metric study, un-

15 dertaken pursuant to the Act approved August 9, 1968,

16 including-

17 (1) that the United States change to the interns-

18 tional metric system deliberately and carefully;

19 (2) that this be done through a coordinated na-

20 tional program;

21 (3) that detailed plans and timetables be worked

22 out, within the guiding framework established and from

23 time to time revised by the Commission, by the various

24 sectors and interests of the society themselves;

25 (4) that priority be given to an educational pro-
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3

gram to be carried out in the Nation's elementary ana

secondary schools and institutions of higher learning, as

well as with the public at large, designed to enable all

Americans to think and work in metric terms;

(5) that the appropriate representatives of Ameri-

can enterprise participate in international standards' ac-

tivities;

(6) that in order to encourage efficiency and mini-

mize the overall costs to society, the general rule should

be that any changeover costs shall lie where they fall;

and

(7) that the target date for full conversion shall be

January 1, 1983.

SEC. 3, Each agency, entity, and authority of the Fed-

eral Government is authorized and directed to convert to the

international metric system as soon as possible, and to CO-.

operate fully with the Commission in all respects,

SEc. 4. On and after January 1, 1983, the sole official

system of weights and measures in the United States shall be

the international metric system.

SEC. 5. The Commission shall transmit to the President

and to each House of Congress an interim report not later

than one year after the date of the enactment of this Act.

Interim reports shall be likewise submitted each year there-

after until January 1, 1983.

80-781 0 - 72 - 3
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1 SEC. 6. There are hereby authorized to be appropriated

2 out of any money in the Treasury not otherwise appropri-

3 ated such amounts as are required to carry out the provisions

4 of this Act.
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COMPTROLLER GENERAL OF THE UNITED STATES,
Washington, D.C., October 21, 1971.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
U.S. Senate.
DEAR MR. CHAIRMAN: By letter of August 16, 1971, you requested our com-

ments on S. 2483, which, if enacted would be cited as the "Metric Conversion Act
of 1971."
While we express no views as to the merits of S. 2483, we offer the following

comments on specific provisions of the bill.
The purpose of S. 2483 is to provide a national program in order to make the

international metric system the official and standard system of measurement in
the United States and to provide for converting to the general use of such system
within ten years after the date of enactment of this act.

Section 3(b) states that one of the purposes of the bill is to provide for the
formulation and initial effectuation of a plan for conversion to the interna-
tional metric system. Section 101 (a) requires the Secretary of Commerce through
the National Bureau of Standards to develop and report such national plan to
the President and the Congress within 18 months after the date of enactment
of the bill. Subsection 101(a) (4) further requires that the plan shall be put
into effect to the extent possible under existing law after the 18-month period
following enactment of the bill and that the plan shall include recommendations
for any legislation needed to further effectuate such plan.

Although the plan is to be reported to the President and the Congress, the
bill does not provide for review and approval of the plan and does not state
which agency or other body is to be responsible for causing the plan to be im-
plemented and coordinated. The Committee may wish to revise title I to require
approval of the plan by the Congress and to designate an agency or other body
to be responsible for implementation and coordination of the plan.

Section 3(b) states that another purpose of the bill is to provide certain assist-
ance to businesses in bearing the cost of such conversion. We suggest that "and
individuals" be inserted after "businesses" in recognition of assistance to be
given to individuals by section 202(b) (1).

Section 202(b) (1) authorizes the Administrator of the Small Business Admin-
istration to make grants not exceeding $2,000 to individuals to defray certain
non reimbursable expenses necessary to their continued employment in a trade
or business. The potential dimensions of this program may be very extensive.
Therefore, we suggest that to provide adequate guidance to the Administrator,
the bill specify criteria that individuals must meet to qualify for such grants.
The bill contains no requirement in section 203 that the recipient of financial

assistance afford access to records by the Comptroller General. We suggest that
subsection 203(b) should be appropriately modified to provide such access.
Such authority is provided to Federal grantor agencies and the Comptroller

General with respect to grants-in-aid to States pursuant to section 202 of the
Intergovernmental Cooperation Act of 1968, 82 Stat. 1101. We recommend that
similar authority be provided with respect to recipients of funds below the State
level as well as other recipients under the proposed legislation. This could be
accomplished by adding another subsection to section 203 of the bill, to read
as follows:
"(g) Any agency or organization which receives assistance under this section

shall make available to the Commissioner of Education and the Comptroller
General of the United States, or any of their duly authorized representatives, for
purposes of audit and examination, any books, documents, papers and records
that are pertinent to the assistance received by such agency or organization
under this section."

Section 203(e) does not state the per centum of program or project costs that
Federal assistance shall not exceed.
Attached for your consideration are some editorial changes which we believe

should be considered by the Committee.
Sincerely yours,

Enclosure.

ROBERT F. KELLER,
Deputy Comptroller General of the United States.

ATTACHMENT
Editorial changes
On page 2, line 1, insert "has not converted or" after "the world that."

On page 4, line 15, add "of this section" after "sdbsection (b)."
On page 7, line 16, "cause" should be "clause."
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Hon. WARREN G. MAGNUSON,
Chairman, Senate Commerce Committee,
Washington, D.C.

OFFICE OF THE DEPUTY ATTORNEY GENERAL,
Washington, D.C., October 26, 1971.

DEAR SENATOR: This is in response to your request for the views of the Depart-ment of Justice on S. 2483, the Metric Conversion Act of 1971.
On the basis of findings that the United States is the only nation in the worldnot converting to the international metric system, and that benefits would accrue

to the United States from the adoption of such a system, the bill would provide
for conversion by the United States to the general use of the system as the official
and standard means of measurement. To accomplish the purposes of the bill,
the Secretary of Commerce would be directed to develop a national plan and to
report to the President and Congress within eighteen months after enactmentof the bill. Appropriate amendments to provide tax assistance would be madeto the Internal Revenue Code and arrangements for public education would becarried out by the Commissioner of Education in consultation with the Secretary
of Commerce
Whether this legislation should be enacted involves policy considerations as

to which the Department of Justice makes no recommendation.
The Office of Management and Budget has advised that there is no objection

to the submission of this report from the standpoint of the Administration's
program.

Sincerely,
RICHARD G. KLEINDIENST,

Deputy Attorney General.

FEDERAL TRADE COMMISSION,
Washington, D.C., February 29, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
Waskington, D.C.
DEAR MR. CHAIRMAN: This is in response to your request for the Commission's

comments on S. 2483, 92d Congress, 1st Session, a bill "To provide a national
program in order to make the international metric system the official and standard
system of measurement in the United States and to provide for converting to the
general use of such system within ten years after the dhte of enactment of this
Act."

Briefly stated, Title I of the subject bill directs the Secretary of Commerce,
through the National Bureau of Standards, to develop and implement a coordi-
nated national plan of metric conversion. The plan is to be submitted to Congress
within eighteen months of enactment of the bill, and the Secretary of Commerce
is authorized to implement the national plan through Government regulations
and purchases.

Title II of the bill 'provides for a program of metric conversion assistance
which includes allowing machinery and other equipment purchased for metric
conversion to be given, for tax purposes, a useful life of one-half of the usual
useful life of the machinery, if it is purchased in the United States. In addition,
Title II requires the Commisioner of Education, in consultation with the Secre-
tary of Commerce, to make grants to, and contracts with, institutions of higher
education, and State and local educational agencies, to develop and carry out
programs of public education necessary to carry out the adoption of the inter-
national metric system as the official and standard system of measurernent for
the United States.
The Commission is unaware of any indictaors which could be used to measure

the impact of conversion to the metric system on United States trade practices.
However, such a conversion is unlikely to have a significant impact on the
Commission's ability to perform its statutory duties, although it will require,
as it will with respect to the nation in general, an educational process. The
desirability of enacting the sabject bill, in the opinion of the Commission, can
best be determined by those responsible for its implementation, and those who
would be more substantially affected thereby. Consequently, the Commission
defers to the views of the Department of Commerce and other agencies more
likely to be substantinlly affected.
By direction of the Commission.

CHARLES A. TOBIN, Secretary.
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UNITED STATES POSTAL SERVICE,
LAW DEPARTMENT,

Washington, D.C., May 24, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
United States Senate,
Washington, D.C.

DEAR MR. CHAIRMAN: This is in reply to your request for a report on S. 2483, a

bill to make the international metric system the official and standard system
 of

measurement in the United States and to provide for converting to the gene
ral

use of such system within ten years after the enactment of the bill.

This report is concerned with sections 1 through 3 and title I of the bill, whic
h

would direct the Secretary of Commerce through the National Bureau of 
Stand-

ards to develop and implement a plan for conversion assistance to the pub
lic

through tax incentives and other means, would not affect the Postal Service.

The Postal Service does not object to conversion to the metric system. Alth
ough

conversion would undoubtedly be expensive and troublesome for the Pos
tal

Service (as for other very large enterprises) during the period of transition
 to

the new system, these short-term detriments would appear to be heavily o
ut-

weighed by the general long-term benefits that could be expected to result.

Sincerely,
ROGER P. CRAIG,

Deputy General Counsel.

U.S. ATOMIC ENERGY COMMISSION,
Washington, D.C., May 25, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
U.S. Senate.
DEAR SENATOR MAGNUSON : The Atomic Energy Commission is pleased to reply

to your letter of September 7, 1971, requesting our views on S. 2483, a bill "[t]o

provide a national program in order to make the international metric system the

official and standard system of measurement in the United States and to provide

for converting to the general use of such system within ten years after the date

of enactment of this Act."
The Atomic Energy Commission supports the objective of standardization on

the basis of the international metric system of measurement, and we believe that

a period of ten years is a reasonable time frame within which to accomplish such

conversion in this country. On the specifics of this bill we defer to the views of

the departments and agencies which would be more directly involved in the ad-

ministration of this effort.
This bill, to be cited as the "Metric Conversion Act of 1971", would declare it

to be the policy of this Government to adopt the international metric system as

the "official and standard system of measurement for the United States" and to

provide for the conversion to such system within ten years from the bill's enact-

ment. To effectuate this policy, the Secretary of Commerce, acting through the

National Bureau of Standards, would formulate a national plan of conversion

and report such plan to the President and Congress within eighteen months from

the time of enactment of this proposed legislation. The plan would be developed

making use of the results of the comprehensive Metric Study authorized by the

Congress in 1968 and carried out by the Secretary of Commerce.

In the course of devising this plan, the Secretary of Commerce would consult

with other government agencies, as well as foreign governments and international

organizations, and would also provide for appropriate participation by advisory

boards consisting of representatives of "industry, science, engineering, and labor"

who are appointed by the President for the purpose of assisting in this effort.

Following the initial eighteen-month period, the plan would be placed into effect

"to the extent possible under existing law" and would include recommendations

for any further enabling legislation deemed necessary for its effectuation. Another

essential part of this plan would be the formulation of proposed regulations pro-

viding for such conversion in the activities of the Federal Government. The

President would be authorized to make these regulations effective.

Under Section 203 of the bill the Commissioner of Education, in consultation

with the Secretary of Commerce, would be obligated to make such grants and

enter into such contracts with institutions of higher education, State and local
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education agencies, and other public and private nonprofit organizations for thedevelopment and conduct of "programs of public education" as are necessary toaccomplish the stated policy of this bill.
The development of a program of technical assistance to industry and labor forthe purpose of conversion would also be made a part of the plan. In furtheranceof this purpose, Title II of the bill would amend the Internal Revenue Code topermit accelerated depreciation of U.S. manufactured machinery and equipmentplaced into service for replacement purposes as a result of the conversion. Fol-lowing submission of the national plan of conversion, the Secretary of theTreasury would be required to submit to Congress any additional changes in theFederal income tax laws which are necessary or desirable to assist in carryingout the plan. In addition, the bill would amend the Small Business Act to au-thorize the Administrator of the Small Business Administration to make loansto assist business concerns which are "likely to suffer substantial economic in-jury" as a result of the conversion. The Administrator of the SBA would also beauthorized to make maximum grants of $2,000 to individuals in orders to defraynonreimbursable expenses which must be incurred as a consequence of the con-version for the purpose of acquiring tools or instruments necessary to their con-tinued employment in a trade or business.
Not later than two years after the bill becomes effective the Secretary of Com-merce would be required to begin submitting annual reports to the President andCongress concerning the progress being made under the plan, the costs and bene-fits being realized under it, and any additional legislation believed necessary tocarry out the plan.
From ABC's standoint, the impact of converting to the metric system would befelt to varying degrees. Our basic research effort already generally employs themetric concept, since it is the international language of the physical and bio-logical sciences. On the other hand, in those programs which are largely engi-neering in nature and in which measurement is usually in English, specialized, ormixed units, the conversion effort would be considerably greater, with attendentcosts and problem areas. Nevertheless, we believe that in the long run the benefitsto be realized by using a simpler and uniform system of measurement would faroutweigh the disadvantages inherent in conversion to the system.
The Office of Management and Budget has advised that while there is no objec-tion to the presentation of this report, enactment of the joint resolution pro-posed by the Department of Commerce (S.J. Res. 219), in lieu of S. 2483, wouldbe consistent with the Administration's objective.

Sincerely,
JOHN A. ERLEWINE,
Deputy General Manager.

DEPARTMENT OF AGRICULTURE,
OFFICE OF THE SECRETARY,
Washington, D.C. May 26, 1972.HON. WARREN G. MAGNUSON,

Chairman, Committee on Commerce,
U.S. Senate.
DEAR MR. CHAIRMAN: This is in response to your request for our views onS. 2483, "To provide a national program in order to make the internationalmetric system the official and standard system of measurement in the UnitedStates and to provide for converting to the general use of such system withinten years after the date of enactment of this Act."
The Department favors legislation to implement metric conversion, but defersto the Department of Commerce as to the form of such legislation.
Increased involvement in international affairs and the world-wide trend tousage of the metric system have already necessitated more extensive use of itin agricultural trade.
Universal adoption of the system would bring uniformity with definite long-run advantages to agriculture. For example, marketing efficiency would improvefrom the use of metric units. Numerous conversions of weights and measuresare now required for agricultural products which are sold in units such as pounds,gallons, and bushels, and containers of various shapes and sizes. Under the metricsystem conversions would be reduced and simplified. Full adoption of the metricsystem would eventually eliminate confusion and errors currently resulting fromuse of both the "English" system and the metric system.
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We believe that some improvement in efficiency is 'possible in the use of the
"English" system. However, the disruption among those involved would be of
such magniLude that direct conversion to the metric system is preferred.
The Office of Management and Budget advises that while there is no objection

to the presentation of this report, the enactment of the joint resolution proposed
by the Department of Commerce ( S.J. Res. 219), in lieu of S. 2483, would be con-
sistent with the Administration's objectives.

Sincerely,
J. PHIL CAMPBELL, Under Secretary.

EXECUTIVE OFFICE OF THE PRESIDENT,
OFFICE OF EMERGENCY PREPAREDNESS,

Washington, D.C. May 26, 1972.
HON. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
Washington, D.C.
DEAR MR. CHAIRMAN: This is in reply to your request for comments of this

Agency concerning S. 2483, 92nd Congress, a bill cited as the "Metric Conversion
Act of 1971."
The Office of Emergency Preparedness strongly feels that the long-range bene-

fits of conversion to the metric system would far outweigh any temporary dif-
ficulties that might occur during the transition period.
As to whether the subject bill is the best approach for accomplishing the tran-

sition to the metric system, however, the Office of Emergency Preparedness
defers to agencies that would be more directly involved in its implementation.
The Office of Management and Budget advises that while it has no objection

to the submission of this report, enactment of the Joint Resolution proposed by
the Department of Commerce ( S.J. Res. 219), in lieu of S. 2483, would be con-
sistent with the Administration's objectives.

Sincerely,
G. A. LINCOLN, Director.

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION,
Washington, D.C., May 26, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce, Washington, D.C.

DEAR MR. CHAIRMAN: This is in further reply to your request for the comments
of the National Aeronautics and Space Administration on the bill S. 2483, "To
provide a national program in order to make the international metric system
the official and standard system of measurement in the United States and to
provide for converting to the general use of such system within ten years after
the date of enactment of this Act."

S. 2483 would make it the official policy of the United States to adopt the
metric system as the official and standard system of measurement for the United

States, and would provide for converting to the general use of such system within

ten years.
Under this bill the Secretary of Commerce would be given the responsibility

for developing a national plan for conversion to the metric system with the re-

quirement that he coordinate fully with agencies of the Federal, state and local

governments, foreign governments and international organizations, educational

institutions, and representatives of industry, science, and labor.
Assistance to businesses for such conversion would be made available through

certain preferential tax treatments and through the the Small Business Admin-

istration. Assistance to educational institutions to implement the policy of con-

version to the metric system would be made available through the Commissioner

of Education.
The National Aeronautics and Space Administration has already implemented

extensive use of the metric system and endorses the full conversion to metric

measurement.
For the reasons that are listed below, the joint resolution proposd by the De-

partment of Commerce ( S.J. Res. 219) is preferred over S. 2483.

1. S.J. Res. 219 would create a National Metric Conversion Board of 25 persons,

21 appointed by the President plus two members of the House of Representatives

and two members of the Senate. This Board, which could have very broad repre-

sentation, would be responsible for planning and carrying out the metric conver-
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sion. S. 2483 merely directs the Secretary of Commerce to prepare the plan with
the help of the National Bureau of Standards.

2. S.J. Res. 219 would authorize the Board to begin implementation of the
plan upon approval by the President. S. 2483 merely states that the plan shall go
into effect, to the extent possible under existing law, after an 18-month period.
3. S.J. Res. 219 would authorize the Board to conduct public information pro-

grams. It would authorize consultation by the Secretary of HEW and the Direc-
tor, National Science Foundation with educational associations, all of which
would promote better public understanding of the metric system.
4. S.J. Res. 219 would authorize consultation by the Secretary of Commerce

with the National Conference of Weights and Measures so as to assure that state
and local officials are appropriately informed and assisted in their efforts to
bring about conversion.
In view of the foregoing and Other provisions, we believe that S.J. Res. 219 is

a more carefully constructed instrument; it sets forth the national policy clearly
and it provides sound, practical means for implementing that policy.
In addition, S. 2483 contains provisions that would have the effect of subsidiz-

ing certain groups affected by the conversion. It provides for tax assistance, loans,
and grants to small businesses, and educational institutions and others to help
defray some of the non-recurring expenses of conversion. In addition to the sub-
stantial cost to the government, these provisions could involve an unwarranted
amount of regulation and litigation. S.J. Res. 219 makes no provision for subsi-
dies, but rather adopts the strong recommendation of the Metric System Study
that the conversion be carried out in general without federal subsidies, S.J. Res.
219 would authorize that funds be appropriated to cover the expenses of the per-
Sonnel and activities of the Metric Conversion Board.
The Office of Management and Budget has advised that, while there is no ob-

jection to the submission of this report to the Congress, enactment of S.J. Res.
219 in lieu of S. 2483 would be consistent with the Administration's objectives.

Sincerely,
H. DALE GRUBB,

Assistant Administrator for Legislative Affairs.

UNITED STATES DEPARTMENT OF THE INTERIOR,
OFFICE OF THE SECRETARY,
Washington, D.C., May 30, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce, Washington, D.C.
DEAR Mn. CHAIRMAN: Your Committee has requested the views of this Depart-

ment on S. 2483, a bill "To provide a national program in order to make the inter-
national metric system the official and standard system of measurement in the
United States and to provide for converting to the general use of such system
within ten years after the date of enactment of this Act."
'Although we would have no objection to enactment of legislation to implement

metric conversion we defer to the views of the Department of Commerce for the
reasons cited herein.

S. 2483 provides that the Secretary of Commerce, through the National Bureau
of Standards, shall develop and report to the President and the Congress, within
18 months, a national plan to carry out the declared policy of the Federal Gov-
ernment to adopt the international metric system and to convert to the general
use of such system within 10 years. The national metric plan would be put into
effect to the extent possible under existing law, and the President would be au-
thorized to make effective regulations requiring conversion in the activities of the
Federal Government. In addition, necessary legislation on conversion would be
considered by the Congress. The proposed legislation also provides for metric con-
version tax assistance, conversion assistance to businesses and individuals by
means of direct or guaranteed loans, and for programs of public education.
Public Law 90-472 (82 Stat. 693) authorized the Secretary of Commerce to

make a study to determine the advantages and disadvantages of increased use
of the metric system in the United States. The law directed the Secretary to sub-
mit within three years after its enactment a full and complete report of his find-
ings together with such recommendations as he considered appropriate and to the
best interests of the United States.
Pursuant to this directive, the Secretary of Commerce issued a report in July

1971, which, in substance, recommended that the United States adopt the inter-
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national metric system through a coordinated national plan within a period of

ten years.
It is our understanding that the Department of Commerce has submitted draft

legislation for submission to the Congress which would implement its recom-

mendations for a national policy in relation to conversion to the metric system.

That legislation has been introduced as S. J. Res. 219.
It is for this reason that we defer to the views of the Department of Commerce

as to the need for and advisability of enactment of S. 2483.
The Office of Management and Budget has advised that, while there is no ob-

jection to the presentation of this report, enactment of S. J. Res. 219 in lieu of

S. 2483 would be consistent with the Administration's objective.
Sincerely yours,

HOLLIS M. DOLE,
Assistant Secretary of the Interior.

GENERAL SERVICES ADMINISTRATION,
Washington, D.C., May 30, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
Washington, D.C.
DEAR Mn. CHAIRMAN: Your letter of September 7, 1971, requested the views of

the General Services Administration on S. 2483, 92nd Congress, a bill "To provide

a national program in order to make the international metric system the official

and standard system of measurement in the United States and to provide for con-

verting to the general use of such system within ten years after the date of enact-

ment of this Act."
The bill would declare it to be the policy of the Federal Government to adopt

the international metric system as the official and standard system of measure-

ment for the United States and to convert to general use of the system within ten

years. The bill provides for the formulation of a plan for conversion, assistance

to businesses in bearing the costs, and a national education program on the

subject.
Within 18 months, the Secretary of Commerce, through the National Bureau

of Standards, would develop a national plan making full use of studies conducted

under Public Law 90-472, approved August 9, 1968 (82 Stat. 693). In GSA's final

report to the Secretary of Commerce in connection with that study, we stated on

August 26, 1970, "A nationally planned program to increase the use of the metric

system would forestall the confusion to consumers which an unplanned increase

would create, but would introduce the practical difficulty of educating the public

in the use of metric units. A ten year period for this program would appear to be

reasonable." S. 2483 is consistent with that statement.
We concur in the findings listed in section 2 of the bill, and endorse its purpose

as consistent with sound management principles and essential to remaining com-

petitive in international commerce.
As to costs, we estimated in the above-mentioned report to the Secretary of

Commerce that the cost to GSA would be approximately $1 million during the

transition period, and that if the conversion included metric based engineering
standards as well as metric measurement units, an annual cost of $100,000 for

• an indefinite period after the transition period, due to the need for dual inven-
tories of replacement parts and equipment.
The Office of Management and Budget has advised that while there is no objec-

tion to the submission of this report to your Committee, enactment of the Joint
Resolution proposed by the Department of Commerce ( S. J. Res. 219), in lieu of
S. 2483, would be consistent with the Administration's objectives.

Sincerely,
HAROLD S. TRIMMER, Jr.,

Assistant Administrator.

OFFICE OF THE SECRETARY OF TRANSPORTATION,
Washington, D.C., June 2, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
Washington, D.C.
DEAR MR. CHAIRMAN: This is in response to your request for Departmental

comments on S. 2483, a bill:
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"To provide a national program in order to make the international metric sys-
tem the official and standard system of measurement in the United States and to
provide for converting to the general use of such system within ten years after the
date of enactment of this Act."

Title I would require the Secretary of Commerce, acting through the National
Bureau of Standards, to develop a plan for implementing the metric system as the
official system of measurement for the United States. It would be required that
the plan make full use of studies and consultations carried out pursuant to P.L. 90-
472, an act which authorized the Secretary of Commerce to make a study to deter-
mine the advantages and disadvantages of increased use of the metric system in
the United States.

Title II provides for a program of metric conversion assistance. It would allow
machinery and other equipment purchased for metric conversion to be given a
useful life of one-half the usual useful life of machinery for tax purposes, pro-
vided the machinery is purchased within the United States. As a result of the
metric conversion, the Small Business Administration would be authorized to
make grants not to exceed $2,000, to individuals who must acquire new tools or
instruments; loans would also be authorized for small businesses which are
likely to suffer substantial economic injury without assistance. Finally, the U.S.
Office of Education would be authorized to undertake public education programs
deemed necessary to carry out the policy of the Act.
While the adoption of the international metric system would provide an at-

mosphere in which the United States could trade in world markets on an equal
footing with other nations, not handicapped by standards that are incompatible
with our own, the implementation of such a system would be of immediate con-
cern to the Department of Commerce. We, therefore, defer in our comments on
S. 2483 to that Department.
The Office of Management and Budget has advised that there is no objection

to the submission of this report for the consideration of the Congress, and that
enactment of the Joint Resolution proposed by the Department of Commerce
( S.J. Res. 219) in lieu of S. 2483, would be consistent with the Administration's
objectives.

Sincerely,
JOHN W. BARNUM, General Counsel.

DEPARTMENT OF THE AIR FORCE,
Washington, D.C., June 6, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
U.S. Senate.
DEAR Mn. CHAIRMAN: Reference is made to your request to the Secretary of

Defense for the views of the Department of Defense with respect to S. 2483,
92nd Congress, a bill "Metric Conversion Act of 1971." The Secretary of Defense
has assigned to the Department of the Air Force the responsibility for express-
ing the views of the Department of Defense.
The purpose of S. 2483 is to provide a national program in order to make the

international metric system the official and standard system of measurement in
the United States and to provide for converting to the general use of such system
within ten years after the date of enactment of this Act.
The Department of the Air Force, as the executive agent for metrication, in

conjunction with the DOD Metric Steering Committee, and on behalf of the De-
partment of Defense, recognizes that any decision to adopt the metric system of
measurement is national in scope. Consequently, we have not taken a position
either for or against such conversion. It is noted, however, that directed con-
version would have a significant impact on budget and operational considerations
within the Department of Defense. This is particularly noteworthy during the
current period of fiscal constraints when the limited funds available must be
applied to the most urgent needs of National security.
The estimated costs associated with conversion could be high. However, we

assume that conversion would be made only if benefits exceed costs.
This report has been coordinated within the Department of Defense in accord-

ance with procedures prescribed by the Secretary of Defense.
The Official of Management and Budget advises that, while there is no ob-

jection to the presentation of this report for the consideration of the Com-



37

mittee, enactment of the Joint Resolution proposed by the Department of Com-
merce (S.J. Res. 219), in lieu of S. 2483, would be consistent with the Admin-
istration's objectives.

Sincerely,
PHILIP N. WHITTAKER,

Assistant Secretary of the Air Force (Installation and Logistics).

NATIONAL SCIENCE FOUNDATION,
Washington, D.C., June 9, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
Washington, D.C.
DEAR MR. CHAIRMAN: This is in response to your letter of August 16, 1971,

requesting the comments of the National Science Foundation on S. 2483, the
Metric Conversion Act of 1971.
The Foundation strongly supports the enactment of legislation for this pur-

pose. As Section 2(b) recognizes, the American scientific community, like the
world scientific community in general, has used the metric system for many
years, and most basic engineering research in the United States is also reported
in metric units (although engineering calculations are usually made in English
units). We feel that the country and the world would be better off with uniform
systems of weights and measures.
While the National Science Foundation clearly favors adoption of the metric

system, it has no direct responsibilities assigned to it under the legislation.
Accordingly, we would defer to the views of the National Bureau of Standards
and the Department of Commerce on this matter.
We would like to make one observation, however. Adult community education

through, for example, radio and television spots and displays in public buildings
and at public events is very important. The problems of metric conversion are
not essentially scientific but rather involve the adjustment of the American
public in general and American business in the ways and means of the sys-
tem. A Gallup Poll reported in the Washington Post of Sunday, October 3,
1971, indicated that more than half of the American public does not even
know what the metric system is, and those who were aware of the metric
system divided evenly on its adoption. The American scientific community
will not be significantly affected by the conversion of the United States to
the metric system (or the failure to do so), but the American public and
American business will be greatly affected through such a conversion. Any
metric conversion legislation must be clearly and specifically directed to the
problems which these groups will undoubtedly encounter.
The Office of Management and Budget has advised us that, while there is no

objection to the submission of this report, enactment of the Joint Resolution
proposed by the Department of Commerce (S.J. Res. 219), in lieu of S. 2483,
would be consistent with the Administration's objectives.

Sincerely yours,
R. L. BISPILINGHOFF,

(For H. Guy Stever, Director).

DEPARTMENT OF STATE,
Washington, D.C., June 22, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce, U.S. Senate.

DEAR MR. CHAIRMAN: In your letter of August 16, 1971, you requested the
comments of the Department of State on S. 2483, a bill "to provide a national
program in order to make the international metric system the official and
standard system of measurement in the United States and to provide for con-
verting to the general use of such system within ten years after the date of
enactment of this Act."
The Department of State endorses the basic objective of achieving a planned,

gradual transition to the predominant use of the international metric system
in the United States. Adoption of the international metric system would
facilitate the exportation of manufactured commodities from the United States
by increasing the compatibility between United States manufacturing practices
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and overseas market requirements. The Department considers, however, thatSenate Joint Resolution 219 represents the most appropriate approach to achiev-ing this objective.
Title II of S. 2483 provides for government assistance to private business inthe form of accelerated depreciation schedules, other tax benefits and loansand grants to businesses and individuals. S.J. Res. 219, on the other hand, indi-cates that maximum efficiency will result and "minimum costs for conversionwill be incurred if the conversion is carried out in general without Federalsubsidies." The Department is in agreement with the latter view.
One aspect of the proposed tax benefits in Section 201 of S. 2483 raises par-ticular trade policy problems. This is the provision that the benefits wouldapply only to property manufactured in the United States and substantiallyall the components of which are manufactured in the United States. In variouscommercial agreements, including the General Agreement on Tariffs and Trade,the United States is committed to the principle that imported products shall beaccorded treatment no less favorable than that accorded like products ofnational origin with respect to laws and regulations affecting their use. Ifthe United States were to exclude imported equipment from tax benefits forproperty used in carrying out the metric conversion program, other nationswould regard the exclusion as a new non-tariff barrier to trade. This develop-

ment would impede efforts being made by the United States to reduce or elimi-
nate non-tariff barriers around the world that serve to impede the development
of United States exports. In addition, it is possible that countries whose trade
was adversely affected by the measure would seek to retaliate against imports
from the United States.
The Office of Management and Budget advises that from the standpoint of

the Administration's program there is no objection to the submission of this
report and that enactment of S.J. Res. 219 in lieu of S. 2483 would be consistent
with the Administration's objectives.

Sincerely,
DAVID M. ABSHIRE,

Assistant Secretary for Congressional Relations.

THE SECRETARY OF COMMERCE,
Washington, D.C., February 29, 1972.

Hon. SPIRO T. AGNEW,
President of the Senate, Washington, D.C.
DEAR MR. PRESIDENT: Enclosed are four copies of a draft Joint Resolution

"To establish a national policy relating to conversion to the metric system in the
United States"
together with a statement of purpose and need in support thereof.
The Department of Commerce urges enactment by the Congress of this Joint

Resolution for the reasons set forth in the statement of purpose and need.
We have been advised by the Office of Management and Budget that enact-

ment of this draft Joint Resolution would be consistent with the Administration's
objectives.

Sincerely,

Enclosures.

KARL E. BAKKE,
Acting Secretary of Commerce.

DEPARTMENT OF COMMERCE—STATEMENT OF PURPOSE AND NEED—S.J. RES. 219

In view of the increased use of the metric system of measurement in interna-
tional trade and its adoption by virtually every major nation in the world, the
Congress, by Public Law 90-472 in 1968, directed the Secertary of Commerce to
undertake a three year study of the metric system so as to determine its impact
on the United States. The Secretary's final report, submitted in July 1971, con-
cludes that eventually the United States will join the rest of the world in the use
of the metric system as the predominant common language of measurement.
Rather than drifting to metric with no national plan to help the sectors of our
society and guide our relationships abroad, a Carefully planned transition in
which all sectors participate voluntarily is preferable. Such a plan would
assist these sectors in adjusting to the metric system more efficiently, more
effectively, and more economically.
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As a means of providing an effective changeover to the metric system, t
here

is herewith proposed a Joint Resolution which would establish a national
 policy

for converting to the metric system in the United States. The Resolution, 
after

describing previous United States involvement in metric system measur
ement

activities, declares that the policy of this Nation shall be to facilitate and enco
u-

rage the substitution of the metric system of weights and measures in place 
of

the current customary measurement units in education, trade, commerce and a
ll

other sectors of the economy. It is intended that metric units would become t
he

predominant, though not exclusive, language of measurement within a period of

ten years from the date of this Resolution's enactment.
Another important part of this policy pertains to the retention in new metric

language standards of those U.S. engineering designs, practices, and conve
n-

tions that are internationally accepted or embody superior technology. It would

also be this country's intention to cooperate with foreign governments and private

international organizations which are concerned with the encouragement and co-

ordination of the increased use of metric measurement units or engineering stand-

ards based on such units. Finally, it would be the policy to conduct extensive

publication information and educational programs through use of the public

media so as to familiarize the public with the meaning and applicability of metric

terms and measurements in their daily life. In addition, the Secretary of Health,

Education, and Welfare and the Director of the National Science Foundation are

authorized to counsel and consult with educational associations and groups so as

to assure that the metric system of measurement is made a part of the curricula

of the Nation's educational institutions and that teachers and other personnel

are properly trained to teach the metric system of measurement. Further, the

Secretary of Commerce is authorized to consult with the National Conference of

Weights and Measures so as to assure that State and local weights and measures

officials are appropriately informed of the intended metric changeover and are

thus assisted in their efforts to bring about timely amendments to weights and

measures laws.
To carry out thee policies, the Resolution would establish a National Metric

Conversion Board composed of not more than 21 distinguished private citizens

appointed by the President and 4 members of the Congress selected by the Speaker

of the House of Representatives and the President of the Senate. One of the initial

functions of this Board would be to develop and submit to the Secretary of Com-

merce, for his approval and transmittal to the President, a comprehensive plan

to accomplish the changeover to the metric system of measurement in the United

States. This plan shall be submitted to the Secretary within 12 months after funds

have been appropriated to carry out the Resolution's provisions. The Resolution

would give no compulsory powers to the Board and the changeover proposed by

the Board in its plan would be entirely voluntary.
In developing the plan, the Board would be required to consult with United

States commerce and industry, including small business, science, engineering,

labor, education, consumers, nationally recognized standards developing and

coordinating organizations, government agencies at the Federal, State, and

local level as well as, where appropriate, with foreign governments and pub-

lic international organizations. Upon the approval of the plan by the President, it

would be submitted to the Congress. The Board, after approval by the Presi-

dent, would begin implementation of the plan except for those recommenda-

tions in the plan, if any, which would require legislation. The life of the Board

would be no longer than 10 years after its plan is approved by the President.

The Resolution makes provision for an Executive Director and a staff to assist

the Board. In carrying out its duties, the Board would be authorized to enter
into contracts, conduct hearings, establish committees and advisory panels, and

perform such other acts as may be necessary to implement the functions pre-

scribed by the Resolution. Annual reports of its progress would be submitted by

the Board to the Secretary of Commerce for his approval. The Secretary would,
in turn, forward such reports to the President for his approval and transmittal
to the Congress.
The Resolution would authorize the appropriation of such sums as may be

necessary to carry out its provisions. The appropriations would be available for

obligation and expenditure for such periods as specified in the Acts making such

appropriations.
It is estimated that exenditures in the first full year of operation would approxi-

mate three million dollars.
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FEDERAL TRADE COMMISSION,
Washington, D.C., May 8, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
U.S. Senate,
Washington, D.C.
DEAR Mn. CHAIRMAN: This report is in response to your request for the Com-

mission's views on S.J. Res. 219, 92d Congress, 2d Session, a joint resolution "To
establish a national policy relating to conversion to the metric system in the
United States."
This resolution calls for the establishment of a National Metric Conversion

Board, having not to exceed twenty-one members. One of the initial duties would
be to submit to the Secretary of Commerce, within twelve months after funds
have been appropriated, a comprehensive plan to carry out the conversion to
the metric system. Presidential approval of the plan would be required, where-
upon it would be summitted to Congress. Implementation of the plan would
commence after Presidential approval, except for those aspects requiring
legislation.
The resolution authorizes the Board to enter into contracts, conduct hear-

ings, and perform other functions necessary to carry out its duties. The Board
would be required to submit annual reports to the Secretary of Commerce con-
cerning its progress in accomplishing the change. In addition, the resolution
makes it the policy of the United States to conduct public information and
educational programs to familiarize the public with the metric system, and to
insure that the metric system is included in the curricula of educational
institutions.

Despite the absence of any means for determining the impact of conversion
to the metric system on United States trade practices, the Commission does not
believe that such a conversion is likely to have a significant impact on its abil-
ity to perform its statutory duties in relation to those practices. The merits of
S.J. Res. 219 can best be evaluated by the agencies which would be responsible
for its implementation, and those which would be more substantially affected
thereby. Consequently, the Commission defers to the views of such agencies.
By direction of the Commission.
In granting clearance of this report the Office of Management and Budget sug-

gested that the Committee be advised as follows:
"The Federal Trade Commission has been advised by the Office of Management

and Budget that while there is no objection to the submission of this report, the
enactment of S.J. Res. 219 would be consistent with the Administration's
objectives."

CHARLES A. TOBIN, Secretary.

THE WHITE HOUSE,
Washington, D.C., May 4, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
Washington, D.C.
DEAR Mn. CHAIRMAN: This is in response to your request for our views on

S.J. Res. 219, to establish a national policy relating to conversion to the metric
system in the United States.
The language of S.J. Res. 219 is the language proposed by the Administration

for a Joint Resolution on conversion to the metric system. My office was consulted
in the drafting of this language, concurs in it, and therefore fully supports the
passage of S.J. Res. 219.
The Office of Management and Budget has advised that enactment of S.J. Res.

219 would be consistent with the Administration's objectives.
Sincerely,

VIRGINIA H. KNAUER,
Special Assistant to the President

for Consumer Affairs.

NATIONAL SCIENCE FOUNDATION,
Washington, D.C., June 9, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce,
Washington, D.C.
DEAR Mn. CHAIRMAN: This in response to your letter of April 17, 1972, request-

ing the comments of the National Science Foundation on S.J. Res. 219, "To estab-
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lish a national policy relating to conversion to the metric system in the United

States."
The Foundation favors the enactment of legislation looking toward adoption

by the United States of the international metric system of weights and measures,

and it generally supports the provisions of S.J. Res. 219.
We support in particular the authorization of the National Metric Conversion

Board to conduct extensive public information and educational programs through

the use of the public media so as to familiarize the public with the metric system.

A Gallup Poll reported in the Washington Post of Sunday, October 3, 1971, indi-

cated that more than half of the American public does not know what the metric

system is, and those who were aware of the metric system divided evenly on its

adoption. This poll is an indication of the degree of public confusion and possible

resistance which will result at the initiation of a conversion period. An extensive

public information and education program is vital to overcome this. For our

part, while we would be happy to provide educational units with whatever

counseling and other advice they may seek under section 1(5) (b) of the

resolution if it would be useful, it is difficult to see what specific advice

could be given or would be needed that is not already available or generally

known.
The Office of Management and Budget has advised us that enactment of S.J.

Res. 219 would be consistent with the Administration's objectives.
Sincerely yours,

R. L. BISPILINGHOFF,
(For H. Guyford Stever, Director).

Senator INOUYE. Our first witness today is the distinguished Senator
from Rhode Island, the Honorable Claiborne Pell, who has long led
the fight in the Senate for metric conversion.
I think it is very appropriate that Senator Pell be the leadoff witness

as the authority on the metric study bill. It should be noted that
Senator Pell introduced his first metric bill in 1962. Of the many
Senators who have been interested in the metric system, he has been
the one who long ago looked ahead to this problem. So it is my
pleasure and great delight to welcome to this committee a man who
has had the foresight to anticipate this very important subject of
metric conversion.

- Welcome, sir.

STATEMENT OF HON. CLAIBORNE PELL, U.S. SENATOR FROM RHODE
ISLAND

Senator PELL. Thank you very much, Senator Inouye, and members
of Commerce Committee. I thank you particularly for your warm
friendship and hospitality in working out this hearing and permitting
me to be the leadoff witness. I am deeply grateful.
In past months the executive branch has chided the Congress for

not acting on some proposals that have been before us a little over a
year.
Well, we are discussing today a proposal that the executive branch

first put before us over 180 years ago, the question of metric conversion.
When Thomas Jefferson suggested to the Congress that it might

fulfill its constitutional responsibilities for setting standards of
weights and measures by giving consideration to the French metric
system, metric conversion had somewhat of a revolutionary sound to
it. Guilt by association you might say.

After all, the metric system was the result of an effort by French
revolutionaries to purge the country of any remaining feudal vestiges.
How strange it might seem now to Thomas Jefferson and to John
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Quincy Adams, who also brought the matter before Congress, as the
chairman has pointed out, that the United States is still inching along
with the customary system—the so-called imperial system of meas-
ures—even after the country of Great Britain, the former imperial
nation that gave the imperial system its name, has gone metric. In fact,
as metric studies have pointed out, there are few countries left without
the metric system; a few countries in the Pacific, the Near East, Africa,
and the United States.1
I have often wondered whether our country's long-time adherenceto the imperial system of weights and measures, after more than 90

percent of the world's nations have gone metric, represents a psy-chological vestige of the spirit of "manifest destiny' in the Ameri-
can mind.
Do we still think that our economic power is so great that we can

maintain in the world an obsolete and awkward system of weightsand measures? I would hope not.
Imperialism is dead. History has taught and is teaching us that.
The time is long overdue, in my view, for this country to purge itselfof these remnant:. of feudal vestiges and go metric.
In 1967 I worked with members of this distinguished committee to

obtain passage of Public Law 90-472, which established a broad-
ranging stay as to the advantages and disadvantages to the United
States if we should convert to a predominantly metric system—that is
the "systeme internationale" of weights and measures.
This study law requires the Secretary of Commerce to do four

things-
1. To determine the impact of the increasing worldwide use

of metric on the United States;
2. To appraise the desirability and practicality of widening

the use of metric weights and measures in the United States;
3. To study the feasibility of maintaining customary engineer-

ing standards; and
4. To evaluate the costs and benefits of alternative courses of

action which may be feasible to our Nation.
The Secretary's study—which was an excellent job—found that the

increasing use of metric in the world makes metric conversion in the
United States inevitable, that it was desirable for the United States to
convert to metric, and that the benefits of conversion on a planned
basis far exceed the costs.
Not to my surprise, the Secretary of Commerce found that the

question was not whether the United States should decide to go
metric, but how and when our country should go metric.
The metric system of measures, or the systeme internationale as it

is now known, has been a legal system of measures in the United
States since 1866. So just to say that the metric system will be legal is
not enough. We have had that for some time, we have to go a bit
further.
It is a system that is now being used by scientists, engineers, and

educators throughout the country. Metric is used as the language of
our astronauts on the moon, as the language of our athletes at inter-
national meets, and as the language of our unfortunate soldiers on
the battlefields of Southeast Asia.

1 The Nations still clinging to their own or to the "English System" are: Burma, Gambia,Ghana, Liberia, Muscat and Oman, Sierra Leone, Southern Yemen, Tonga, Trinidad and theUnited States.
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Three of the six units of the systeme internationale are already
utilized in the customary or imperial system—that is, the second for
time; the amp, the watt, and the hertz for electrical units and the
candela for luminous intensity.
More than 11 percent of manufacturers, according to the metric

study, are already using metric. American firms which are part of
multinational corporations having an estimated annual output of
$225 billion are already utilizing metric with their foreign products.
To do this, many of these firms, like Bostitch in my own State, just
maintain dual inventories.
A recent Gallup poll indicated there is increasing public support

for complete metric conversion;  and the survey of the U.S. metric
study indicated that more than 93 percent of manufacturers favor a
coordinated plan for metric conversion.
Today I am appearing before you to ask, not that the Nation change

its course with regard to metric conversion—we are already drifting
toward that system—but that the country should hoist sail and move
under full sail toward metric conversion. I believe we should move
ahead now with a deliberate national plan rather than continue our
present tillerless, drifting, laissez faire course toward metric con-
version.
Congress is specifically designated by the Constitution as being

msponsible for establishing a system of weights and measures for the
Nation. I do not think we should shirk that responsibility. We can-
not continue to take a schizophrenic approach toward our system of
weights and measures.
To my mind, we should take the lead this year and pass legislation

establishing a point in time when the metric system of weights and
measures, with certain exceptions, will be the only legal system of
measures in the United States.
Every year we delay the establishment of a specific metric convers-

ion date, the greater and more expensive we allow the task of metric
conversion to become and the greater becomes the cost of conversion.
Our population is increasing each year and much time is wasted in

teaching our children a dual system of measurements. The longer
we wait, the more people there will be to educate on metric
conversion.
The longer we wait to develop a metric conversion plan for industry,

the greater the number of opportunities for replacing old machinery
with metric machinery which will have been lost.
According to the U.S. metric study, for each year we wait to

convert to a full metric system, we lose a potential of $600 million in
trade benefits.
Each year new international standards are being established for

new products. Our failure to participate actively in those sessions as a
metric nation leaves open the possibility of international metric
standards being used as artificial trade barriers for American products.
Each year we delay moving toward metric conversion, we also lose

potential savings directly within our economy.
Due to the simplicity of computations within the metric system,

there has been one estimate that metric time savings in the aerospace
industry alone could amount to $65 million a year.

80-781 0 - 72 - 4
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There are many potential savings for the consumer that are losteach year through the use of our present cumbersome customarysystem.
This distinguished committee is well known for its concern withtruth-in-packaging and with advertising laws. Metric conversionshould also be considered from the consumer's point of view as atruth-in-packaging bill.
Think of what metric conversion would mean for unit pricing ingrocery stores. The decimals of the metric system are directly com-patible to our decimal money system. By using cents per kilogram orper millimeter, a consumer will more easily be able to shop compara-tively than he is now able to do with the present system of poundsand ounces pints, quarts, and gallons.
As I see it the arguments weigh heavily in favor of a national planfor metric conversion. To accomplish that end, I have introducedwith Senator Inouye, the chairman of the subcommittee on ForeignCommerce and Tourism, a bill. S. 2483, to provide for the conversionof the United States to the international system within a 10-yearperiod.
The provisions of this bill essentially parallel the recommendationsof the Secretary of Commerce which were included in the U.S.metric study.
I would only hope that the legislation being put forward by the

administration will act as forcefully in this area as does the study
itself suggests it should.

Section 3 of my bill provides that the international system of
metric measurement shall be the official U.S. system of measurement
within 10 years of enactment of my bill.

Title I directs the Seoretary of Commerce through the National
Bureau of Standards to develop and implement a coordinated na-
tional plan of metric conversion.

Title II of the bill provides for a program of metric conversion
assistance. It would allow machinery and other equipment purchased
for metric conversion to be given, for tax purpose, a useful life of
one-half of the usual useful life of the machinery, provided that
machinery is purchased within the United States.
Under this bill, too, the Small Business Administration would be

authorized to make grants to individuals, such as machinists and auto-
mobile mechanics, automobile mechanics have to pay, for example,
up to $2,000 for a set of their own tools. These men must purchase new
tools because of the metric conversion. Loans would also be authorized
for small businesses whose economic viability might be adversely
effected by the costs of metric conversion.
The Office of Education in consultation with the Department of

Commerce would be authorized by the legislation to undertake a mas-
sive program of metric education in the United States.
The bill before you today is a very comprehensive bill. Many of the

sections of the bill, such as the taxing provision and small business
loans, actually belong in separate bills before other committees which
have jurisdiction over those matters. I have only included those pro-
visions in one bill so that the bill would better serve as a vehicle for the
discussion of all the issues related to metric conversion.
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It would be. my hope that the committee would look upon metric
conversion legislation as a two-step process. The first step would be the
establishment of a metric conversion date and the creation of an agency
to develop and implement a plan of metric conversion.

Since the President has announced his support for metric conversion,
I see this first step as relatively easy and as one that could be accom-
plished in this very session of Congress.
. The second step would be more complicated and difficult. It would
involve all the provisions included in our bill. Some suggest that sub-
sidies should be provided to no one for metric conversion. Others say
that small businessmen, automobile mechanics, and the machine tool
industry should be provided with financial assistance in the form of
tax incentives or direct funds. As can be seen from my bill, I tend to
agree with the latter position.
This question of subsidies is closely tied to the nature of the conver-

sion plan that would be created after the Congress passed a law estab-
lishing a metrication board.

Consequently, I believe it would make sense for the Congress to delay
until the next session any consideration of secondary issues involving
subsidies. The true costs of conversion within any period of time will
not be seen until Congress has been presented with a schedule for the
coordination of metric conversion.
As a matter of fact, the U.S. Metric Study emphasized that many of

the costs of conversion can be eliminated by planning and providing
for adequate leadtime.
Thus, it would be our hope that we make it our first priority in this

Congress to establish the mechanism for planning metric conversion.
We can do this by passing a bill this year with the basic provision

that I have outlined.
Since the President supports metric conversion, it would be my

hope that we could make a bipartisan effort to pass a bill in this Con-
gress containing those basic provisions.

Business plans its capital requirements years in advance. Much
could be accomplished if Congress would simply let the country know
that is has made up its mind about metric conversion. The longer we
wait to make the basic decision about the m,etric conversion, the more
costly will be the process of metric conversion.
The International metric system is the international language of

progress. Our present system, as comfortable as it may be to us, is out
of step with the rest of the world and the requirements of science and
technology.

While I myself can become nostalgic about maintaining old tradi-
tions, I do not believe we can afford to manage a modern industrial
economy in today's competitive world with the measurement system 3f
colonial America.
For these reasons, I would urge the committee to move ahead with

legislation to bring about metric conversion in the United States.
Somewhat falling in line with the work of this committee. is the

meeting that takes place tomorrow in the Smithsonian Institution
which the Club of Rome and the Woodrow Wilson School are getting
together to make a model of the world as it should be in the future.
As they feed into their model the various statistics and facts you find

that they have to be fed in in order to make sense on the metric system
and not in our system.
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I would think that the juxtaposition of these hearings that you have
called combined with the session downtown at the Smithsonian to-
morrow might bring across to the Nation's press, and the Nation's
people the importance of moving in this field. And those press follow-
ing the things here I hope would see the things that are going on
downtown.

Senator INotryE. Thank you very much, Senator Pell.
I would call on Senator Pastore.
Senator PASTORE. First of all, I would like to say that my colleague

has been the pioneer in this area, a fact for which the country should
be very grateful.
I remember not too long ago Edward Teller, the father of the hydro-

gen bomb and a scientist of international repute, did make the same
suggestion to me that the time was ripe when we should convert to the
metric system because even American scientists are working with the
metric system. They have to convert some of their statistics from the
American standard of measurement over to the metric system.
Many of them were trained in that way.
I notice that you suggest here that we set a date certain for the con-

version to take place, and one of the curious elements of this problem
that has concerned me for some time has been the need for education
that has to occur.
I ask you the question, Mr. Pell, insofar as the educational aspect of

this problem is concerned, we would have to start that immediately;
wouldn't we?
Senator PELL. That is very correct; indeed.
As chairman of the Education Subcommittee, if we could move in

this direction with this bill, I would do my best in that subcommittee to
try to weave this into the laws.
Senator PASTORE. But for a long time the elementary and high

school pupil would have to learn it both ways, right?
Senator PELL. Yes, he would have to learn it both ways for about

10 years.
Senator PASTORE. So until the end of the conversion period, he

would have to speak not only in matters of inches and feet, but also
in metric measurements as well.

Senator PELL. He would have to learn in both ways;  yes.
Senator PASTORE. How much of a burden would thisbe ?
Senator PELL. I think very little. I had the good or misfortune to

go to school in England for a year or two and the system is more
complicated; they have imperial gallons and so on.
I think the young mind is very capacious, and I think it could absorb

this challenge and would enjoy doing it.
Senator PASTORE. Converting to the metric system would have a

tremendous impact on the advantageous side of our international
trade, wouldn't it?
Senator PELL. There would be two reasons for it. From an economic

viewpoint, one from the viewpoint of trade. while the opponents
would say it would open our market up a bit to imports, it would
also mean that we could export in a far more efficient way than we do.
As of now we export less than 4 percent of our GNP abroad. No

other technologically advanced nation exports a smaller portion of
its GNP than we. We could expand it with this.
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One of the reasons why the automobile industry, changed its
view on it which adamantly opposed this initially, was that the Ford
Motor Co. made a car in England, I think the Anglia, which devel-
oped into another Edsel, and part of the problem came from the use
of the different measurement. For that reason they broke the line
in Detroit and came out with a strong pamphlet advocating going
metric.
This meant that the opposition of Michigan, which had been strong

before, was far weaker, and that is why we were able to get the study
bill through.

Senator PASTORE. As we go, say, from the conventional system of
measurements—inches, feet, and yards, rods, and what have you—
would this involve the question of measurements of weight as well?
Senator PELL. It would involve weights, but it would not be retro-

active. You would not only have football fields of 100 yards but old
line titles.

Senator PASTORE. Would you buy a pound of meat?
Senator PELL. You would have to buy a kilo of meat.
Serlaar PASTORE. A kilo.
Senator PELL. Right.
Senator PASTORE. So you would have to change every scale and

educate every butcher.
Senator PELL. You would, but since both of us represent a

machine tool State, it would be very good for the machine tool
industry as the conversion takes place.

Senator PASTORE. Why is it necessary to give a tax incentive to do
this if there are so many advantages?

Senator PELL. Because it will be expensive.
Senator PASTORE. It will be?
Senator PELL. Yes, it will be. The costs have not been figured

accurately, and they range in a wide spectrum. I think some kind of
help is needed for the businessmen and also, as I said earlier, for the
individual machinist who has to replace his tools.

Senator PASTORE. Now, the Senator from Rhode Island has made a
very thorough study of this subject. Without the tax incentive, would
there be resistance on the part of the business community?

Senator PELL. I believe there would be. I think we will go metric
but it would take a longer time. When the British went metric a few
years ago, they did not have a tax incentive or economic incentive and
they had problems going metric, but again, the pressures were far
more overwhelming on them to go metric to get into the Common
Market, and so forth, that they did it.
But I think if we didn't have this in the bill, it would delay the

process another 5 or 10 years.
Senator PASTORE. To what extent did the Metric Study Commission

apprise America's industry of the conversion?
Senator PELL. America's industry?
Senator PASTORE. Yes. Is there, as far as you know, resistance on

the part of American industry to this legislation?
Senator PELL. In general, in theory, as I said earlier, more than 90

percent of manufacturers favor conversion.
Senator PASTORE. They do favor it.
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Senator PELL. In the long haul. When it comes to doing it, if they
have to dig into their pockets and spend the money for it, I imagine
that figure would drop. That is why we have this economic feature
in there.

Senator PASTORE. That is all I have.
I merely want to say that finally the Senator has reached the day of

realization when this mater, that I know has been very, very close to
him, is beginning to see the light of day. I congratulate you.
Senator PELL. Thank you.
Senator INOUYE. Thank you very much for your statement, Mr.

Pastore.
As the distinguished Senator from Rhode Island is aware, my

subcommittee has been conducting hearings on export expansion. In
fact, we held nearly 2 weeks of hearings. You have touched upon an
important matter close to the heart of the subcommittee.
I would like to just for the record quote a paragraph because I think

it deserves emphasis.
According to the U.S. metric study, for each year that we wait to

convert to a full metric system, we lose a potential $600 million in trade
benefits.
I would also like to add that it may be a potential $600 million loss,

but some of these losses can never be recaptured.
Going further here and quoting your statement:
Each year new international standards are being established for new products.

Our failure to participate actively in those systems as a metric nation leaves
open the possibility of international metric standards being used as artificial
trade barriers for American products.

You have indicated that there is a possibility of these metric stan-
dards being used as trade barriers. I would like to add that I am con-
vinced that they are being used at the present time and, we have re-
ceived testimony to that effect.
As the distinguished Senator is well aware, the first time since 1893

this Nation has suffered a trade deficit, if we had a metric system in
operation, we may not have suffered this trade deficit.
So from the standpoint of the effort being made by this committee

to stimulate exports, you can be sure that we are in full accord with
what you are proposing to us.
Is it your suggestion that we not consider the full measure at this

time but just the setting of a date?
Senator PELL. I am sorry, I did not hear you.
Senator INOUYE. You have suggested that this measure be considered

in two phases.
Senator PELL. Right.
Senator INOUYE. First the determination of the time.
Senator PELL. Right.
Senator INOUYE. Next year we can get in discussions of how to

implement it.
Senator PELL. That is right. First the decision, I think, has to be

made and also the time frame set, so that people can make their plans.
That we should do now.
Then next year I think we will get more into the mechanics of it as

to how we do it, because this was the experience of the other metrica-
tion boards as they moved along. You can't block the whole thing out
right now.
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If you make the decision, though, to move and establish the time
frame, when we get a unanimous consent request for a vote, you then
know the outside limits and you adjust the legislation and the support
needed following that according to the needs.

Senator INOUYE. After waiting for 180 years, I think 10 years should
be more than reasonable.

Senator PELL. I would like to read into the record, if I could, just
these statistics which are very interesting.

First, there is the ratio of export products to the GNP. As I said
earlier, the United States exports 4.4 percent of our GNP.
I know how hard you are working in trying to expand those exports.

Canada, for the sake of argument, exports 20.3 percent; France, 12.2
Italy, 14.2; Japan, 9.8; Sweden, 21.5. So we really say from a military
viewpoint it is very good to be self-sufficient, but in today's world, we
need to expand our trade, which is exactly what you are seeking to do.
Senator INOUYE. And I believe the statement you have made in re-

sponse to the senior Senator from Rhode Island as to the attitude of
industry. I suspect if subsidies were not made, this conversion might
have a bumpy road ahead.
Senator PELL. Yes.
Senator INOUYE. I am convinced from having heard testimony in

the past that subsidies would be reasonable, especially for the small
businesses. It would be an extremely heavy burden on some of them,
say, a short order shop, for example, to acquire costly new tools and
measuring equipment.
So I would join you in recommending that the subsidy section be

looked upon very seriously.
Senator PASTORE. One further question, would phase one of this

be mandatory or would it be expressed as a sense of the Congress?
Senator PELL. Senator Inouye's and my bill it would make it man-

datory. I understand there is an administration bill coming up that is
less stringent.
My own strong view is it must be mandatory to have that goal that

we should reach. As you pointed out in the cloakroom the other day
when we reached a unanimous consent agreement. I think it is good to
have confined limits, and it is good to have it here.
Senator INOUYE. Senator Pell is saying that in 10 years the metric

system will be the official system.
Senator PELL. It will be the only legal system.
Senator INou-yE. Right now the metric system is a legal system, as

a result of which we have chaos and confusion. Some government
agencies have already converted into metric, systems, NASA for
example.

Senator PELL. What we lose sight of is that since 1866 it has been a
legal system. So it already is a legal system, but it is not being used.
This is why we have to make it the legal system.
Senator PASTORE. But you know the one thing about this; it is

always easy to authorize, but it is difficult to fund.
That is the dilemma, of course, not only for the Congress but also

for the people who look forward to the legislation and feel secure
because it is authorized.
When the appropriations committee gets working on it, of course,

then the funding is usually cut below the authorization. That is an
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understandable story since the people who authorize don't have the
responsibility, of course, of coming up with the money.
All phase 1 does is compel that within 10 years or at the end of 10

years we are converting to the metric system. Let us further assume that
the Congress next year doesn't come up with the legislation to give these
subsidies on the part of the U.S. Treasury. Then here we are; we have
commanded something to which we have not given the ability to carry
out.

Don't you think the two should be tied together? Don't you think
if we separate one from the other we may be jeopardizing the accom-
plishment of conversion? It would strike me if you said on January 1,
1972, that by January 1, 1982, the only legal system would be the
metric system and if in the meantime you haven't provided the
incentives which will enable industry to meet that deadline, what
you have actually done is to have ordered somebody to do something
that he can't afford to do.

Don't you think the two of them ought to be tied together somehow?
Senator PELL. This would be a matter of political judgment. My

thought in doing it this way was that it would be more politically
acceptable.

Senator PASTORE. That is right, but the point is looking at the
pragmatic situation. The committee of the Congress which would
authorize this legislation is the Commerce Committee. The tax in-
centive has to originate before the Ways and Means Committee in the
House.
Now I have found that the reason for the trouble around here is that

never the twain shall meet. Somehow there has to be an understanding
between the Commerce Committee of the House, if they adopt our
suggestion, and the Ways and Means Committee of the House that
they are going to meet their responsibility together. Otherwise, I
think we might find ourselves in a dilemma.
What do you have to say with reference to that?
Senator PELL. I think the normal course of political pressure would

handle it, because I think if it were a law, the clamor from the indus-
tries that have to convert by a certain date would be such that it
would be given priority by the members of the Ways and Means
Committee if they found some of their own constituents businesses
would go bankrupt without it.
Senator PASTORE. That may be true, but you know what happened

to tax sharing. Different people in Congress have different ideas.
Well, I only raise these questions not because I want to in any way

play down the importance of this, but I would hope that if the Con-
gress of the United States saw fit to pass this legislation, it would
be amenable next year to provide the incentives that are necessary to
effect its decision.

Otherwise, I am afraid that we find ourselves in sort of an awkward
position. Do you agree with that?
Senator PELL. I completely agree with that. As the position becomes

more awkward, the harder the pressures will be to get the money.
Senator PASTORE. Well, I hope so.
Senator PELL. Fine.
Senator PASTORE. Thank you very much.
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Senator INOTJYE. Once again I thank you very much, sir, for your
leadership in this very important issue.
I assure you that this committee will act upon this measure. It will

not simply be heard and filed away.
My compliments to you, sir.
Senator PELL. 1 thank you very much for that assurance. It means

a lot to me. Thank you.
Senator INOUYE. Our next witness is the Honorable Robert Mc-

Clory, Congressman from the State of Illinois.
Mr. MOCLORY. Thank you very much, Mr. Chairman.
Senator INOUYE. We have to discuss something off the record.
(Discussion off the record.)
Senator INOUYE. We stand in recess until 12:10.
Due to a series of votes coming up, the hearing is recessed until

1 :30.
(Recess.)
Senator INOUYE. The committee will come to order.
I would like to once again apologize for the inconvenience to the

witnesses, but the Senate decided to some voting this afternoon. We
have had five votes in the last hour and a half.
Once again I would like to welcome the very distinguished Member

of the U.S. House of Representatives, Congressman Robert McClory
from the State of Illinois.

STATEMENT OF HON. ROBERT MeCLORY, U.S. REPRESENTATIVE
FROM ILLINOIS

Mr. MCCLORY. Thank you very much, Mr. Chairman. I want to say
it is a distinct privilege to appear before this committee today on
proposals to convert our system of weights and measures to the
metric system.
I might say that I had some of my earlier education in a European

country. Maybe that is why I developed an interest in the metric
system. Furthermore, I happen to come from a district which is the
center of the Metric Association, and the president of the Metric
Association, Louis F. Sokol, was here earlier in the day.
The Metric Association has stimulated my interest in the subject

and has been promoting interest throughout the country for many
years.
As an early sponsor of the study program which was authorized in

1968 by Public Law 90-472, I have followed with special interest
the work of the U.S. metric study and have examined the reports
issued in December 1970, as well as the final report issued in August
1971. The conclusion is inescapable that conversion to the metric
system is an idea whose time has come.
Indeed, conversion to the metric system is inevitable. Of course,

this a very bad time in our history for us to undertake a comprehensive
program of complete conversion to the metric system of weights
and measures as the official system of our Nation. However, any later
time would be far worse.

Conversion also is desirable. It offers untold advantages to business,
to learning, to safety, to international understanding, to advertising,
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to entertainment, to human comfort, and to efficiency and economy inour social, political, and economic life.
Of course, conversion to the metric system already has been accom-plished—partially. The pharmaceutical industry which is predominantin my congressional district employs metric measurements almostexclusively.
This is the case also in the optical, photographic, and many otherindustries where extensive scientific research and development havetaken place. The entire space program is almost entirely metric.Many industries—particularly those with large foreign sales—employ a dual system, one applying to domestic sales, and the other,applicable to the foreign markets.
Without referring specifically to the provisions of S. 2483 intro-duced by the distinguished gentleman from Rhode Island, SenatorPell, I would like to make some general remarks indicating my in-dividual views regarding some of the problems which are involvedin taking the next and decisive step for converting officially to themetric system and indicating the direction in which I believe our legis-lative action should move.
But first, let me acknowledge that Senator Pell has provided avital role of leadership in this area and is entitled to substantial creditfor the legislative action which enabled the study program to be under-taken. His further initiative in seeking to implement the study com-

mission's recommendations with a structured conversion program isan essential element in accomplishing the result which he and I both
seek to attain.
Let me also commend the chairman of this committee for initiating

these hearings. I think some very beneficial results might be attainedtoday by hearing the testimony of the Bureau of Standards and the
Department of Commerce on a legislative program calling for conver-
sion to the metric system. This testimony, I understand, will follow
mine.
We are particularly fortunate that Great Britain, Australia, New

Zealand, Canada, and a few other countries are in the process of
converting to the metric system at this very time. We are fortunate,
I say, because we can benefit from their experiences and profit from
the particular problems which they have encountered.
There seems to me to be several basic principles which should guide

us in the development of the legislative program which we should now
undertake.

THE PROGRAM OF CONVERSION SHOULD BE ESSENTIALLY VOLUNTARY

In order to carry out a voluntary conversion program sucessfully,
it is essential that all segments of our society participate in the action
program which must me undertaken.
This should include business organizations such as the U.S. Chamber

of Commerce—which, incidentially, is already committed to the sup-
port of a metric conversion program—retailers, labor organizations,
scientific associations, educational organizations, Federal agencies,
State and local units of government, consumer organizations, repre-
sentatives of the media, including radio, television, and the press and
citizens groups.
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In order to assure such voluntary cooperation, an officially consti-
tuted Metric Coordinating Commission with authority to act and
with funds sufficient to perform their essential work should be author-
ized by appropriate legislation. Such a Commission should be relatively
small in number in order to effectively and efficiently peform the basic
program of a comprehensive conversion to the metric system.
In addition, a representative advisory commission of virtually every

individual industry and economic and social interest should be named.
I might say that in my view, through a cursory examination of the

joint resolution delivered today by the Department of Commerce,
there are indications that this general objective is being fulfilled.

THE LEGISLATION SHOULD ESTABLISH A TARGET DATE

The measure which I have introduced in the House of Representa-
tives, H.R. 12307, provides for a target date of January 1, 1983. This
is roughly 10 years after the effective date of the legislation which I
feel should be enacted during this Congress.
This corresponds with the recommendation of the Study Commis-

sion as well as the view as expressed by the Honorable Maurice H.
Stans, until recently the Secretary of Commerce. I believe this con-
tinues to represent the views of that Department.
A 10-year program was adopted by Great Britain in 1965. This is

also the time frame adopted by Australia, although Australia did not
designate any target date.
It is my understanding that New Zealand is endeavoring to achieve

overall conversion within a period of 7 years.
While some areas and some specific activities may require additional

time, it would seem vital to a comprehensive conversion program that
a fixed time schedule for complete conversion should be established.

AUTHORITY SHOULD BE RETAINED TO EXEMPT SOME ACTIVITERS

International agreements, affecting fasteners, for instance, and va-
rious other activities, which do not relate directly to the national econ-
omy or to domestic and international commerce, might appropriately
be excluded from the comprehensive conversion program.

Certainly screws and bolts and other fasteners, and we have some
examples here today, which are currently used in accordance with
international measurements should not be required to be converted
to metric standards.
Land measurements which continue to apply units which are no

longer current should nevertheless continue to be valid although it
would seem desirable to standarize these measurements for better
understanding and for greater accuracy.

THE CONVERSION PROGRAM SHOULD BE LIMITED INITIALLY TO LENGTH,

VOLUME, WEIGHT, SPEED, AND TEMPERATURE

In this connection, measurements of heat, energy, and other subjects
which are amendable to measurement according to varying systems
should not be included in the 10-year conversion program which the
Metric Conversion Coordinating Commisison would establish.
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GENERAL PUBLICITY SHOULD ACCOMPANY ACTIONS OF THE METRIC CONVER-
SION COORDINATING COMMISSION

It is my understanding that resistance in Great Britain has resultedfrom a seemingly "closed door" decisionmaking policy of the British
Metrication Board. It would appear that such resistance could beavoided by keeping the public fully informed of both problems and
progress in the conversion program.

A BROAD EDUCATIONAL PROGRAM SHOULD BE ADOPTED AT AN EARLY DATE IN
ALL ELEMENTARY AND SECONDARY SCHOOLS

With a target date of January 1, 1983, it is possible to establishan educational program in the public and private schools at the gram-
mar school and high school levels so that usage of the metric system by
this large segment of the population would be almost automatic by
the time the target date arrives.

Metric measurements are acknowledged to be more logical and
timesaving. The existence of such a large segment of our society as
those who will have been students during the 10-year period ending
in January 1983 would greatly facilitate the changeover which would
be effectively completed at the time the target date is reached.
Mr. Chairman, I have confined these remarks to the area of what

might 'be described as "practical considerations." Indeed, this, it
seems to me, should be the prime Objective of legislation which we may
now enact.

Conversion to the metric system should be made convincing and
advantageous to all concerned. There should be no suggestion of pun-
ishment or attack upon any group or segment of our society. At the
same time, we should establish the mechanism for making the program
of conversion to the metric system persuasive and logical.
Let me simply add that, according to my information, the estimated

costs of conversion have been grossly exaggerated in almost every
instance.
In addition, unforeseen benefits such as improved and more econom-

ical methods of manufacturing have been revealed in the course of
other governmental sponsored programs of conversion to metric
standards.
The timeworn objections of inconvenience, expense, dislocation, as

well as conscientious criticism of the metric system itself, have effec-
tively delayed up until this time a national program for conversion to
metric.
These fears and obstacles should now be discarded, and we should

begin, at long last, to move ahead with the rest of the world toward a
universally understood and 'accepted system of weights and
measures.
Again, Mr. Chairman, let me express my appreciation for the con-

vening of this committee meeting to hear testimony in support of a
national program for conversion to the metric system. I am grateful
to have this opportunity to present testimony in behalf of this vital
and historic legislation.
Thank you.
Senator INOITyE. Thank you very much, Congressman.
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Do you feel that it is possible to have a target date to effect the
conversion voluntarily?
Mr. MCCLORY. Yes, I think so. I think that industry, including even

those industries that are most vitally affected, are reconciled to the
conversion and are willing to cooperate to this end.
Furthermore, the fact that the U.S. Chamber of Commerce has

endorsed the concept of conversion is very convincing in that direction.
In my district I found that I have the chairman of a committee

to convert to the metric system within the wire segment of the steel
industry. This gentleman is employed by the United States Steel Co.
in Waukegan, and he has talked to me about what they are doing as
far as converting to metric measurements is concerned. I believe they
have found that it is not nearly as difficult as they had anticipated it
would be, and they are working in that segment of the industry to
convert voluntarily.
So that I think maybe that is an example of what all the different

segments of industry could engage in if they have the proper direction
from a national program which would encourage voluntary coopera-
tion from the various segments of our society.

Senator INOUYE. What about the educational aspect of this? Would
that be voluntary also?
Mr. MCCLORY. Well, I would think it would be voluntary at the

local level. But I would hope that the materials for the educational
program could be devised nationally and made available to the gram-
mar schools and high schools which I think are the most important
aspects of the educational program. I would assume that colleges and
graduate schools are capable of educating students by themselves,
and we wouldn't need a national program to assist them. Of course,
present college students would be beyond the college age by the time
the conversion actually occurs.
Senator INOUYE. Should educational subsidies be provided?
Mr. McCLoxy. I wouldn't think there would be any need for edu-

cational subsidies beyond the cost of preparing and making available
the materials.

Senator INOUYE. We have been advised that with subsidies there
would be almost unanimous approval of the metric conversion pro-
gram but without subsidies the opposition would be formidable. Do
you agree?
Mr. MCCLORY. Well, I would not support the program of subsidies—

certainly not at this time. If in the course of the programing it ap-
pears there are indications of hardship which I don't think will
develop then I think that would be soon enough to consider the possi-
bility of loans or grants to compensate for that. The British program
has been entirely voluntary without subsidies as far as I know, and
I would hope that in accordance with the metric study that the costs
would lie where they fall, that is, try to have them absorbed by
industry.
Of course, they will be added to the consumer costs in some cases

but I also understand that in the course of conversion of manufac-
turing processes that tremendous savings are affected at the time that
the conversion is taking place so that perhaps the great costs that are
anticipated may not prove to be as great as expected.
Senator INOUYE. Who should decide which exemptions to conversion

should be allowed?
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Mr. MCCLORY. I would think the metric coordinating conversion
board, and where there are international agreements in which there
is no requirement for conversion that it would just be an arbitrary
decision to require that.
As I understand the fasteners business, that is developing rapidly

so maybe the thought of exempting them is not valid now. But at the
time 3 years ago, or 4 years ago, when we were debating this bill on
the floor of the House the question was asked of me in debate as to
whether or not the fasteners industry, which was the subject of an
international agreement and which was employing at that time pri-
marily inch measurements in contrast to metric, should be exempted.
I gave some assurance that at that time it was my feeling that exemp-
tion could be accorded.
It seems to me now that the fasteners industry is developing inter-

national agreements which are keyed more to metric measurement, so
that it might not be necessary to exempt them.
Senator INOUYE. I thank you very much, Congressman, for your

contribution to this very important measure. I assure you that your
suggestions will be seriously considered.
Mr. MCCLORY. Thank you, Mr. Chairman.
Senatdr INOUYE. Our next witness is Assistant Secretary for Science

and Technology, the Honorable James H. Wakelin, Jr., accompanied
by the Director of the National Bureau of Standards, Dr. L. M.
Branscomb.
Welcome to the committee, Mr. Secretary.

STATEMENT OF HON. JAMES H. WAKELIN, JR., ASSISTANT SEC-
RETARY FOR SCIENCE AND TECHNOLOGY, DEPARTMENT OF COM-
MERCE; ACCOMPANIED BY DR. L. M. BRANSCOMB, DIRECTOR,
NATIONAL BUREAU OF STANDARDS; AND ROBERT B. ELLERT,
ASSISTANT GENERAL COUNSEL

Mr. WAKELIN. Thank you, Mr. Chairman.
I also have with me Mr. Robert Ellert, assistant general counsel of

the Department of Commerce.
Senator INOUYE. Welcome, sir.
Mr. WAKELIN. He works with me and Dr. Branscomb in the area

of science and technology.
Mr. Chairman, members of the committee:
I am very appreciative of having the opportunity to give the views

of the Department of Commerce on S. 2483, which provides:
A national program in order to make the international metric system the official

and standard system of measurement in the United States and to provide for
converting to the general use of such a system within ten years after the date of
enactment of this Act.

Additionally, with the permission of the committee, I would like to
submit for the record and to discuss a proposed Joint Resolution: "to
establish a national policy relating to conversion to the metric system
in the United States," which the Department forwarded to the Presi-
dent of the Senate and Speaker of the House today.
Senator INOUYE. Without objection, your joint resolution will be

made a part of the record.
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Mr. WAKELIN. Thank you, sir.
On July 29 of last year, Secretary of Commerce Stans submitted to

the Congress a report on the 3-year U.S. Metric Study authorized by
Public Law 90 472.
In his written message on the State of the Union, the President urged

implementation of the study's recommendations as an important step
toward restoring the Nation's competitiveness in the international
economic area.
Both S. 2483 and the Department's proposed Joint Resolution seek

to be responsive to the issues dealt with in the metric study. The study
found that many businesses and other economic activities in the United
States are already using the metric system, and that such use is in-
creasing—stimulated by the growing worldwide use of metric measure-
ments, and the growing importance of trade and other forms of inter-
national interchange.
Many respondents to the various surveys that the study conducted

recognize this situation, and see it developing into something close to
measurement usage chaos within a few decades unless some national
guidance is brought to bear on this matter.
As a consequence, a great majority of businessmen, educators and

other informed participants in the study expressed the belief that
increased metric use is in the best interests of the United States.
An even larger majority asserted that it would be better for the

Nation to increase its metric use by national plan, rather than con-
tinuing to drift into mixed customary and metric usage.

Since U.S. professional societies, industry, and other groups are
already moving toward metric usage because they believe it is in our
own interest and is good for the U.S. economy, it would seem incum-
bent upon the Federal Government to assist them in this effort by
providing a mechanism through which all affected interests in our
society can work together to devise and implement a reasoned plan
for guiding the Nation through a burdensome period of dual usage of
both customary and metric measurement to predominant use of the
single measurement system that best meets our needs for the future.
From the trend of the past, we obtain a clear clue as to what that

single measurement system will be. One nation after another has
adopted the metric system culminating in the last few years with the
decision of Great Britain and the other commonwealth countries to
abandon their pints and pounds for international metric measures.
Thus the United States is now the only large nation not committed

as a matter of government policy to the metric system.
If only one of the two measurement systems is to predominate, it

seems evident that the metric system, which now has predominance
on a worldwide basis, will be the one.

SCOPE OF THE METRIC STUDY

Before discussing S. 2483, and the Department's proposed joint
resolution, I want to review the scope of the U.S. metric study and its
general findings.
In the conduct of the study, the primary goal was to give every

sector of our society an opportunity to respond to the questions raised
by Public Law 90-742.
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As one means of furthering widespread participation, the Secretary
of Commerce appointed a metric system study advisory panel, com-
prising almost 50 members from nongovernmental organizations with
a wide spectrum of interests and views. The panel was given responsi-
bility to participate in the planning and conduct of the study, and to
help insure that opportunity was provided for all sectors of our society
to be heard.
The actual investigation and analysis of the questions were carried

out through: (1) a series of public hearings, called National Metric
Study Conferences, and (2) a number of indepth, supplementary
investigations.
Seven hearings, related to various categories of activity and open

and announced to the public, were held during the late summer and
fall of 1970, occupying 20 days in all.
The U.S. metric study invited oral or written contributions to these

conferences from more than 700 groups, including labor unions,
trade associations, professional societies, educational associations and
consumer-related organizations.

Altogether, some 200 presentations were heard and discussed at the
conferences, and almost 100 additional written submissions were
received.
Among these 300 organizations who expressed their views to the

metric study, the trade associations have over 670,000 firms as mem-
bers, while the labor unions and professional societies represent some
19,600,000 individual members.
Eleven supplementary studies, each of which was published as an

interim report to the U.S. metric study, were used as inputs to the
final report. They treated such topics as:

1. A detailed survey of the present situation and views of
manufacturing industries;

2. A similar look at the situations in nonmanufacturing
businesses ;

3. The involvement of the education sector;
4. Commercial weights and measures aspects;
5. Federal agency viewpoints;
6. International trade;
7. Measurement-related international standards problems; and
8. A history of the metric system controversy in the United

States.
An additional supplementary investigation assessed and reported

the attitudes of the U.S. consumers toward the metric system.

FINDINGS AND CONCLUSIONS OF METRIC STUDY

I have already referred to several of the key findings of the study,
but I think it appropriate to summarize all of them at this time.

1. The United States already makes some use of the metric systent.
Indeed, the U.S. measurement system has been based on international
metric standards since 1893 when the meter and kilogram were defined
as the official U.S. standards in terms of which our yard and pound
have since been defined.

2. Metric use in the United States is increasing.
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3. A great majority of businessmen, educators, and other informed
participants in the study believe that increased metric use is in the
best interest of the United States.
4. An even larger majority believe that it is better for the Nation

to increase Its metric use by plan rather than by no plan.
5. The costs and benefits of increasing metric use are extremely diffi-

cult, if not impossible to evaluate in dollars and cents.
Accordingly, as explained in the metric study report, estimates of

such costs and benefits are highly uncertain. This is as true of Fed-
eral agency activities as of other economic sectors.
Although cost estimate figures were obtained and reported in the

surveys of industries and of Federal agencies, they are believed
to be highly uncertain.

This conclusion is verified by the British experience that such esti-
mates cannot be made even after a product has been converted to the
metric system because the metrication costs are hard to identify.
It must be remembered, however, that in any attempt to make such

an evaluation, the meaningful comparison is between increased metric
use by plan and with no plan, rather than between increased use and
no such increased use because the latter course is not available; metric
use will undoubtedly continue to increase regardless of what action
the Congress takes with respect to metrication.
The meaningful comparison leads to the conclusion that the costs

and benefits of increasing metric use by plan would be more favor-
able than those incurred through continued drift into mixed customary
and metric usage.

It is this finding of the metric study that I urge the Congress par-
ticularly to bear in mind as it considers the testimony presented to
it on metric conversion legislation.

6. In a planned national changeover to metric use, the rule of rea-
son should be followed. Some measurements and dimensions would
never need to be changed; the others would be changed only when it
would be advantageous to the Nation to do so.
On the basis of these metric study findings and conclusions Secre-

tary of Commerce Stans submitted the following recommendations
in the report of the study:
That the United States change to the international metric system

deliberately and carefully.
That this be done through a coordinated national program.
That the Congress assign the responsibility for guiding the change,

and anticipating the kinds of special problems described in the report,
to a central coordinating body responsive to all sectors of our society.
That within this guiding framework, detailed plans and timetables

be worked out by these sectors themselves.
That early priority be given to educating every American school-

child and the public at large to think in metric terms.
That immediate steps be taken by the Congress to foster U.S.

participation in international standards activities—working through
recognized private sector standards bodies.
That in order to encourage efficiency and minimize the overall costs

to society, the general rule should be that any changeover costs "lie
where they fall."

80-781-72 5
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That the Congress after deciding on a plan for the Nation, estab-
lish a target date 10 years ahead, by which time the United States
will have become predominantly, though not exclusively, metric.
That there be a firm Government commitment to this goal.

CURRENT U.S. 3itaitIC STATUS

The increase of metric use in the United States results largely from
the increase of metric use throughout the world. Every large indus-
trial nation except the United States is now either predominantly
metric or committed to become so.
Thus, more and more of the world's manufactured goods are pro-

duced in a metric environment and in accord with metric standards.
This worldwide trend results in difficulties for the U.S. manufac-

turing industry in two ways-
1. As a trade barrier; and
2. As an inconvenience and inefficiency in operations of U.S.

plants at home and abroad manufacturing the same products.
It is to miticrate these difficulties that U.S. manufacturers have

been increasing their metric use and no doubt will continue to do so.
An important economic advantage to being metric is to facilitate

trade to our advantage. The U.S. Metric Study Report on Interna-
tional Trade shows that our exports would be, helped more than
foreign exports to the United States would be by adopting metric
measurements.
The key point is that the supplier must harmonize his measurement

practices with the desires of his customers. Many foreign manufac-
turers already do this for our large, affluent market. But our export
market is rapidly becoming exclusively metric.

Clearly, the best way to harmonize measurement practices in the
interest of increased world trade is systematically, through compatible
international standards.

It must also be noted that standards can be used to erect barriers
to trade as well as to lower them. This is happening in 'Western
Europe right now, where members of the European economic com-
munity are agreeing on quality standards for certain electrical and
other goods.
In operation, this agreement provides that, when products are cer-

tified by the producing country as meeting the standards, they will
be accepted without further inspection by all the other countries
adhering to the agreement.

This mechanism serves to facilitate trade among the agreeing
countries, and to inhibit imports from all other countries.
The point here is that to make standards work for you, you have

to participate vigorously in their formulation.
Since the International Organization for Standardization and the

International Electrotechnical Commission increasingly insist on
metric language in their deliberations, our effectiveness is reduced
when we fight for inches or pounds, even when we do participate.
If we are going to participate effectively in generating the kind of

international standards picture that helps our commerce, we must
face the fact that—
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1. We don't have a body of U.S. metric national standards to
start from, and

2. We certainly wouldn't want to just pick uncritically from
European standards and use them.

Consequently, the United States must begin developing the metric
standards that are best for us.

There is no time to lose, since the metric study found that a full
set of international standards will probably be written in the next
10 years.
If the United States helps write them and begins planning for

metric change, it will greatly strengthen U.S. access to world markets.
If we neglect these two actions, our competitors will see to it that our
reluctance to adopt metric practices will serve as a self-imposed export
barrier.
A further advantage of these efforts is pointed up by the British

experience that international standardization affords the potential
important fringe benefit of reducing excessive varieties and sizes of
products, resulting in savings.
A major supplier of tapered roller bearings in the United States

has recently demonstrated the potential for such savings, by the intro-
duction of a new simplified line of metric bearings that meet the
needs of both domestic and international markets. The possibility of
inventory reduction through development of a new standard series
of screw thread fasteners is under study by the American National
Standards Institute.
This concept arose from the work of a committee of the Industrial

Fasteners Institute. Their work illustrates three important principles-
1. Substantial savings may be made in the process of going

metric, providing new standards are properly developed;
2. Only the industry, its suppliers and its customers, are close

enough to the details to identify these opportunities and—
working through voluntary standards bodies—prepare standards
that will bring them; and

3. The standards so generated may need to have metric measure-
ment language and some basic internationally compatible dimen-
sions, but it is not likely that the best standards for our use will
be found by taking over existing European metric standards
wholesale.

WHAT METRICATION IS AND WHAT IT IS NOT

We foresee, if the Congress passes an appropriate metric conversion
act, that the country will increase its metric use in a reasoned way,
making changes when they can conveniently be made, at minimum
or no cost, and not making them when they serve no useful purpose.
Thus, in the manufacturing industry, as products proceed through

their evolutionary process of design and redesign, the components that
come up for redesign would be designed by using metric measurements
rather than our customary measurements. On the other hand, com-
ponents and products that are not due for redesign would continue to
be produced without change; it would not be reasonable or necessary
to redesign such items for the sole purpose of making them metric.
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For example, the automobile industry informs us that over any
12-year period all of the components in an automobile will have been
redesigned. The sensible and most economical way to change the
design of the entire automobile to metric is to redesign each component
to metric standards when it is scheduled for redesign—preferably to
international metric standards, if these are advantageous to the United
States. Of course, the automobile industry would want to work closely
with the Metric Conversion Board in coordinating its changes with
the changes of its suppliers.
A milk packaging machine, however, that perfectly well meets its

need and is not scheduled for redesign in the foreseeable future would
continue to be produced as it has in the past. When the country's
metrication schedule calls for packaging milk in liter rather than
quart containers, for example, the milk machine would be modified
only to the extent necessary to have it fill liter containers rather than
quart containers, which are about 5-percent smaller.
In the case of most widely used items and practices, no change would

be made under a metrication program. Our railroad tracks are a prime
example—their gage will remain unchanged since their purpose is to
fit the wheels of the rolling stock. So will the length of our football
fields remain 100 yards just as the lengths of horse races are today
measured in furlongs.
In the Middle West, and perhaps elsewhere, the land was surveyed

in 1-mile segments, leading to the practice of designating roads as
"One Mile Road," "Two Mile Road," et cetera; there would be no
occasion to change the names of these roads any more than to drop
from the language expressions like, "Give him an inch and he'll take a
mile."
Just as manufacturers will base their timetables for change on

considerations of equipment life and capital investment, so must the
American workingman and workingwoman. We must not lose sight
of the fact that many of our workers own their own tools, and for
each individual, this set of tools represents a substantial capital invest-
ment. Provision for the gradual evolution of the worker's tool inven-
tory to meet future needs must be an important part of the planning
for metric change.
The examples above are in the manufacturing industry. Another

important area is education. In high schools and colleges metric
units are already in almost exclusive use in teaching general science
courses, physics, chemistry, and biology. In the elementary grades,
however, very little of the metric system is taught. For example,
schoolchildren are not expected to know that a meter is somewhat
longer than a yard, a liter somewhat larger than a quart, and a kilo-
gram somewhat more than 2 pounds. The teaching of measurements
is oriented around the customary system, which makes extensive use
of common, nondecimal fractions. This results in much more time and
effort being expended by teachers and pupils in the elementary grades
in teaching and learning fractions than would be necessary if only
the metric system need be taught.

Quite apart from any virtue, teaching metric measures may have as
a way to help our dhildren learn useful arithmetic more efficiently, the
strongest argument for expanding metric teaching now is to prepare
our children for adult life in a metric world.
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CHANGING CIRCUMSTANCES THAT WILL INFLUENCE THE METRIC DECISION

During the 3 years of the metric study we observed that circum-
stances were changing rapidly, making difficult the task of evaluating
alternatives for the future. The Governments of Canada and Australia,
as well as a number of other countries, made decisions to go metric.
Several U.S. industries stepped up their use of the metric measurement.
But the most important changes were events impacting U.S. interests

in foreign trade. It became increasingly apparent that our exports to
the expanding world market will be disadvantaged unless the United
States joins in the effort to develop in this decade a complete body of
internationally approved metric standards, seeking the inclusion of
the best of U.S. industrial practice.
A recent event dramatizes this very problem.
On February 17, the Parliament of the United Kingdom voted—

on a second reading—to enter the European Economic Community,
thus moving closer to becoming a part of the largest trade group of
nations in the world. One of the means by which EEC has sought to
achieve common policy is an agreement on units of measurement. It
is clear that in seeking to do business with this Common Market we
will experience obstacles if our measurement practices are different.
Quoting from a recent report to Parliament of the Secretary of

State for Trade and Industry:
In October 1971 the Council—of the EEC—ratified a directive on units of

measurement. This provides for the exclusive use by January 1, 1978, of a
prescribed system of metric units of measurement over a wide area, including
the economic field, the field of public health and safety, and administrative
activities. This is firmly based on the International System (of units) though it
also includes certain additions and other special arrangements, some temporary
and some parmanent.

This international system of units (SI) to which the quote refers
is the internationally adopted metric system to which I have been
referring.
This directive would apply to the United Kingdom as a members of the EEC.

But we have reached agreement with the Community on adaptations to take
account of our use of imperial units. It has been agreed that a list of imperial
units used in our legislation shall be added to the directive and that decisions
should be taken by agreement before 31 August 1976 into which chapters of the
Annex to the directive these imperial units should go. Those on which no
decision is taken by them will automatically remain authorized for use until
31 December 1979. The Community have also agreed that it will be possible to
extend the period of use where special considerations justify it.

Since the United States is not a part of the EEC it is doubtful that
we could obtain the same concessions, which, in any event, are clearly
intended to be phased out, completely or partially, by 1979.

Resulting directives now being issued by the EEC Council to
member countries require the standardization of numerous products
and their compliance with the SI system of measurement. Standards
for glass, hazardous substances and exhaust devices for motor vehicles
have been issued already. Discussion leading to the standardization of
can sizes, measuring instruments textiles and agricultural machinery
is underway currently in the EEC.
The Committee for the Coordination of European Standards in the

Electrical Field (CENEL) agreement among the countries of the
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EEC and the European Free Trade Association (EFTA) established
standards for electronic components that conform to SI units. These
standards impose an additional burden upon U.S. exporters whose
products do not comply with metric requirements.

Passage of an Metric Conversion Act would make it easier for our
industry and private standards organizations to work with those of
all industrial nations to develop international standards in a way
so that all countries will share the burden and the advantages of
harmonizing measurement practices in the interests of world trade.
I am, therefore, pleased to have the opportunity to endorse the passage
of legislation toward facilitating the exchange of goods and ideas on
an international level.
A change in the customary measurement language of America is not

a task that can be performed by the Government for the people. It can
only be accomplished by the cooperation of consumers, workers, busi-
nessmen and businesswomen, teachers, engineers, and all other sectors
of our national life, working together. Such widespread cooperation
can be obtained only by means of a well planned, coordinated national
metrication program, and I am, therefore, pleased that both S. 2483
and the proposed joint resolution call for such a program.
The proposed joint resolution was drafted by the Department of

Commerce to implement Secretary Stans' recommendations. S. 2483
is essentially, but not entirely, consistent with those recommendations.
To simplify my discussion of the details of these two pieces of pro-

posed legislation, I shall discuss the provisions of the proposed joint
resolution, and point out where S. 2483 differs importantly from it.
The salient features of both the proposed joint resolution and S. 2483
are:

1. They establish, as their main purpose, a national policy of co-
herent approach to increasing metric use, envisioning eventual metric
predominance. The language used to describe this eventual predomi-
nance is, however, different in these two bills. S. 2483 would declare it to
be the policy of the Federal Government to adopt as the official and
standard system of measurement for the United States the interna-
tional metric system and to provide for converting to the general use
of such system within 10 years of the date of enactment of this act.
On the other hand, the proposed joint resolution would declare it to be
the policy of the United States to make metric units the predominant,
although not exclusive, language of measurement with respect to
transactions occuring after 10 years of the date of its enactment.

2. Neither S. 2483 or the proposed joint resolution develops a metri-
cation plan, but instead they establish tools to do so.

Senator INOUYE. Mr. Secretary, I must call for a short recess. I want
to make a short telephone call. Five minutes, please.
(Recess.)
Senator INOUYE. May we resume, sir?
Mr. WAKELIN. Thank you, sir.
If I may repeat the the second point, neither S. 2843 or the proposed

joint resolution develops a metrication plan, but instead they establish
tools to do so.
Under the proposed joint legislation a National Metric Conversion

Board would be appointed by the President to plan and effect a change-
over to the metric system of measurement. In contrast, S. 2483 directs
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that this changeover be planned by the Secretary of Commerce with
appropriate participation of all sectors of the society.
A National Conversion Board, working with the support of the

Secretary, is preferable. It would insure such participation by giving
representatives from all sectors an actual part in such planning. You
may be aware that a like group is guiding the conversion in the United
Kingdom. This procedure is working out very well there in achieving
the desired objectives. This approach has also been initiated by Aus-
tralia and Canada in their metrication programs.
The Board would facilitate and encourage the substitution of

metric measurement units for customary measurement units with a
vicw to making metric units the predominant language of measurement
in the United States after 10 years.
The Board would have no compulsory powers and the changeover

would be voluntary. I stress this feature of the proposed joint resolu-
tion. Neither the Board nor any Federal agency would be given any
additional powers to make changes to metric mandatory.
Weights and measures, which play a most important role in com-

merce and the marketplace, are regulated by the States. The States
coordinate their regulatory power through the National Conference
of Weights and Measures. The Board and the National Conference
would, of course, cooperate in scheduling conversion of weights and
measures but it would be the States that would have the authority
to regulate increased use of the metric system. They would no doubt
continue to coordinate increased metric use through the National
Conference of Weights and Measures as they do now. The Board
needs no compulsory powers and would have none.
The Board would be composed of not more than 21 persons ap-

pointed by the President. There would also be two members from the
House of Representatives and two members from the Senate. None
of these members would serve full time. The legislation, however,
makes provision for an executive director and a permanent staff.
S. 2483 leaves such matters up to the Secretary of Commerce.
Within 12 months after funds have been provided for the Board,

it would submit to the Secretary of Commerce for his approval a
comprehensive plan to accomplish the changeover to the metric system
of measurement. If the Secretary approves such a plan, he would
forward it to the President for approval and for transmittal to the
Congress for its information.
Upon approval by the President, the Board would begin imple-

menting the plan. In contrast, S. 2483 provides 18 months from the
date of its enactment for the Secretary of Commerce to develop a
plan. There are two differences:

1. The length of time to develop a plan; and
2. The date on which the planning period begins.

It is clear that the development of the plan would be a complex and
time-consuming task. In view of this, the legislation should give the
coordinating body a full 12 months as provided in the proposed joint
resolution or 18 months as provided in S. 2483 for its planning func-
tion from the time it receives its appropriation and is able to com-
mence work, rather than an indefinitely lesser period, foreshortened
by the time consumed in the appropriations process.
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The Board will cease to exist no later than 10 years after approval
by the President of the implementing plan, thereby assuring that a
permanent addition to the Federal structure is not established'.
The Secretary of Commerce would provide such administrative and

staff services as may be requested by the Board.
The Board would submit to the Secretary of Commerce annual

reports of its progress. These reports would be forwarded to the
President and to the Congress.
The proposed joint resolution implicitly follows the rule that "costs

shall lie where they fall" and contains no exceptions, such as acceler-
ated tax writeoffs, or low interest loans as are envisioned in S. 2483.
The reason for the omission of these forms of reimbursement in the
proposed joint resolution is simple: provision for such reimbursement
in this bill would remove incentive during the planning period to
develop less costly means of achieving the necessary changes. For
example, why should an individual or firm use conversion charts or
devices in conjunction with their present equipment if they can obtain
new metric measuring equipment subsidized by the Government? Fur-
ther, such provisions would likely lead to requests from all sectors to
have their expenses similarly underwritten by the Government.

Just as industry will make changes to metric usage only as it is
economically justifiable for it and the Nation to do so, so will the
Federal Government.
In light of this rule, where an agency deems extra funds necessary

for metric conversion, the request will have to be justified on the basis
of the benefits to be obtained from the specific change envisioned. In
short:

1. No commitment has been made by the administration for funding
metrication costs of Federal agencies.
2. Any request for Federal conversion funds will be analyzed to

assure that benefits will offset the costs, just as we expect industry
to do.
This policy is consistent with the "rule of reason" that opposes

changes that serve no useful purpose.
In summary, this Department recommends the enactment of the

proposed joint resolution. It emphasizes the need for predominance
of a single system of measurement without excluding the customary
system altogether from our culture. It stresses retention at State level
of responsibility for the regulation of weights and measures in retail
trade.
Recognizing that the Board must bring together many elements

of, our society into a framework of voluntary, cooperation it places
primary initiative on the Board to formulate the conversion plan
rather than placing this responsibility on the Secretary of Commerce.

Finally, the proposed joint resolution proposes that costs and bene-
fits should both accrue where they fall. Through this principle, in-
genious Americans will find the best ways to minimize the incon-
venience to avoid needless changes and to take maximum advantage
of opportunities to introduce moneysaving improvement.
I would emphasize that the decisions faced by the Congress on

metric conversion should be viewed in the context of the world scene
in the period from 10 to 30 years into the future. A nationally coordi-
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nated voluntary metric changeover of this kind will take time to pre-
pare, and even more time to implement.
For 200 years the advantages to America of having an interna-

tionally harmonized system of measurements have been discussed in
the Congress. I believe the needs of our citizens in the third century
of our national life will best be served by enactment of the metric
conversion plan set out in the Department's proposed joint resolution.
Thank you, sir.
Senator INOUYE. Thank you very much, Mr. Secretary.
In your statement you have used the following phrase: "Metric units

be the predominant language of measurement in the United States."
By that are you suggesting that we will continue to have two legal
systems, the customary and the metric system?
Mr. WAKELIN. Well, our legal standards are those of the interna-

tional metric system on which our inch and foot and mile are based.
We are talking about the common use of measurement units and I
would suggest in this common use that metric units should be used for
our economic advantage both in trade here and internationally, and
in our culture where they seem to be necessary and desirable.

Senator INOUYE. I think essentially we would be maintaining the
status quo, wouldn't we?
Mr. WAKELIN. Not entirely. I think we are gradually moving now

toward the metric system whether we realize it or not. There has
been an estimate that, among our manufacturing companies more than
10 percent make some use of the metric system now. The use is grow-
ing slowly, and it is predominantly growing in areas connected with
international trade.
I would think that football fields, the gauge of railroad tracks,

et cetera, are things that don't need to be changed.
Senator INOUYE. You have suggested—in your last page, I believe—

that the incentives should be sufficient to cause industry to begin con-
verting voluntarily.
Mr. WAKELIN. Yes.
Senator INOUYE. What would be the incentive for States to begin

a massive educational program? I gather from your bill that it is
voluntary in that respect and that States would have jurisdiction over
the decision to convert or not to convert.
Mr. WAKELIN. That is correct.
Senator INOUYE. What would be the incentive there? I am thinking

about the third grader or the sixth grader.
Mr. WAKELIN. Yes, sir, in education, I think the predominant

advantage of the metric system for school kids is that it is decimal
in character; dividing by 10 is much easier than dividing by four, by
eight, by 12, by 5,280, et cetera. I think it adds simplification in the
whole educational process, particularly in arithmetic.
Senator INOU YE. Do you think this would be sufficient incentive to

some of these States which are already suffering from a lack of funds?
I have no idea what this conversion will cost. Do you have any idea?
Mr. WAKELIN. Dr. Branscomb, please.
Dr. BRANSCOMB. I would like first to supplement Mr. Wakelin's

response to your earlier question.
Senator INOU YE. Yes.
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Dr. BRANSCOME. Concerning the question of what will constitute
predominance of the metric language or what restraints will exist on
the use of customary language, that involves primarily the question of
common practices in retail trade. The States today regulate such
practices because the Congress has not seen fit to exercise its authority
under the Constitution to establish weights and measures. The States
coordinate their efforts through the National Conference of Weights
and Measures, and that Conference is very effective in working out
uniform and agreed upon weights and measures regulations at the
State level.
In many States, but not all, the recommendations of the National

Conference are brought into legal effect in the States through an ad-
ministrative procedure that may include a hearing. The National Con-
ference has studied the metric issue quite closely, and I believe they
have expressed their willingness to cooperate with the Federal Govern-
ment in a program of metric changeover.
So there could be at the end of a 10-year transition period a situa-

tion where, by State regulation, the metric units would be required on
packages, and weighing machines used in retail trade. For a period
of time, perhaps indefinitely, the customary units could appear there
also, if the manufacturer wished.
Now, the incentive to get there from here rests, I believe, on a very

broad awareness on the part of the informed members of the public—
people in many sectors of life—that the changeover is in our long-term
interest. Every group that we have talked to in the metric study said
they would not expect to achieve an immediate short-term benefit by
going metric today. We can only get the benefit for the Nation by doing
so as a Nation.
For that reason, I honestly believe that if the Congress will correctly

reflect the views of the country and state as a matter of national policy
that we should get through the inevitable period of dual usage to a
simpler period when we use one system predominantly, we will find
that the self-interest is there in the society, including the educational
sector.
Senator INOUYE. Is this the British policy?
Dr. BRANSCOME. Yes, so far as I know, the British have attempted

no mandatory regulations that insist that you use this standard or
that standard. We and they both depend on the system of voluntary
industrial standards.

Senator INOUYE. Do you envision under this national conversion
policy that the Federal Departments would require contractors to do
Government business according to the metric units?
For example, not too long ago, the Department of Defense at-

tempted to limit the sizes of containers. If the containers were of a
different size, no business. Does the proposed resolution envision that
these departments would have a massive program requiring metric
measurements in all of their purchases, contracts, et cetera?
Mr. WAKELIN. Mr. Chairman, I think 
Senator INOUYE. Let's say you're GSA, and I'm an architect. Would

you require me to submit to you plans made out in meters, kilometers,
etcetera?
Mr. WAKELIN. I think for anything that is'new—a system or major

component that is starting completely fresh—this might be in order
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once we get moving toward the metric system. I think that changing
existing parts of items already designed from inches and feet, to centi-
meters would be fruitless.
I think it is practical to do this in purchasing only for new items.
Senator INOUYE. May I call for another recess?
(Recess.)
Senator INOUYE. Once again, I apologize, and we will resume our

hearings. I believe Dr. Branscomb was going to respond. I wanted to
know as to what extent the Executive departments would involve
themselves in the metric conversion.
For example, would the GSA require me, as an engineer, to submit

all plans in metric units?
Dr. BRANSCOMB. It is a basic principle of the administration's ap-

proach that Federal agencies should participate in the development of
the plan and in the execution of the plan in the spirit in which all
other sectors participate. This means Federal agencies would not be
used as a whip or a club to drive the process more rapidly than the
society is prepared to carry it out. The Federal agencies should par-
ticipate through the conversion board, and adapt their own require-
ments in the marketplace to the timetable that the private sector works
out through the conversion board for providing metric components
and designs.
GSA presumably would buy metric products, at a time that the

manufacturers who have planned to change their production to metric
and have reached that phase in the timetable will find a proper market
for their product in the Federal Government.

Senator INouyE. My question was, whether contractors would be
required to do business with GSA in metric units. Would the plans
submitted by an architect have to be drawn in meters and kilometers
instead of inches, feet and yards?
Dr. BRANSCOMB. I would think they would set their requirements

as they set them now in terms of what constitutes acceptable practice
to their suppliers, and what permits efficient operation of the agency.
Senator INOUYE. Eventually it will become compulsory?
Dr. BRANSCOMB. Eventually, I suppose the request for proposals

and bids would specify the designs and measurement language that
has become the predominant measurement language of the country,
yes_, sir.
Senator INOUYE. Mr. Secretary, could you tell this committee why

the administration decided on the route of a joint resolution instead
of a bill?
Mr. WAKELIN. We discussed this at leangth, Mr. Chariman. I think

our feeling about it was—and is—that we hope that we will get bi-
partisan support both in the House and in the Senate. We feel that
the joint resolution carries a little more weight in terms of its visibil-
ity, and we think the metric system probably deserves this.

Senator INOUYE. Although essentially the requirements would be
identical to that of the bill?
Mr. WAKELIN. Yes, sir.
Senator INOUYE. In his State of the Union address, the President

stated that we would enhance our competitive position if we moved to
implement the metric system of measurement. Do you have any esti-
mate of how much this metric conversion could improve our balance
of trade?
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Mr. WAKELIN. We have made estimates of this, and I would em-
phasize they are only estimates.
The estimate obtained from the U.S. Metric Study investigation of

international trade was that being metric would lead to a net increase
of exports over imports of the order of $600 million per year.
Now again, it is an estimate, Mr. Chairman.
Dr. BRANSCOMB. If I may supplement that, it is important to em-

phasize that the estimate was based on the world as it was two years
ago. In conducting the study, we were very deeply impressed by the
rate of change of that world situation while we were making the study.
I could give you examples of increasing use of the measurement lan-
guage in the international standards community as a way of making it
more difficult for our products to gain international acceptance. If it
had been possible for the exporters and importers whom we surveyed
in the study to anticipate these changes that are now taking place, then
I think they would have estimated a substantially larger amount when
they made their projections.
Mr. WAKELIN. May I comment on this?
Senator INOUYE. Yes, sir.
Mr. WAKELIN. I think that we must bear in mind the fact that other

countries, such as the U.K., Canada, and Australia, are already in-
volved in such a conversion as we're considering here. That, together
with the conjugation of nations into the EEC, which I am sure will
draw Britain in closer to the whole metric measurement system sub-
stantiates what Dr. Branscomb points out—that the estimate of $600
million may be too small by a factor of two or three in the very near
future. •

Senator INouyE. As you have pointed out, Mr. Secretary, at the
present time there are so-called invisile trade barriers set up very
cleverly by the use of standards.
One could be the standards of measurement. Do you believe that

small businesses and those businesses not involved in exports would
benefit from a conversion to the metric system?
Mr. WAKELIN. Mr. Chairman, I think those small businesses that

are concerned as suppliers to the larger industrial corporations, would
probably find it to their benefit to do so. If they are suppliers of an
item or a system that is not a component of a larger system, they will
not be in a hurry to change unless they have their own reasons to
change.

Senator INOUYE. Under your joint resolution, would you envision
grocery stores converting themselves?
Mr. WAKELIN. There are an increasing number of items on the

grocery store shelves that are beginning to be labeled with both grams
and ounces, as you know. I think it is in their interest to do so in terms
of standard packaging, and labeling, sir. I would think this may be
a slow process. They are starting very slowly right now.
Senator INOTJYE. Do you have comments, Dr. Branscomb?
Mr. BRANscolvis. Only to add that the grocery store will change

the labeling on the products and the weighing instruments used in the
meat department2 for example, only in accord with the schedule
that the State weights and measures authorities develop as part of a
national conversion plan.

•
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So, at some point in time, the grocery store will provide the house-
wife with products measured and labeled in kilograms, meters, and
the like.
Senator INOUYE. Do you believe metric conversion would promote

simplification and improvement of products which are redesigned to
metric measures, thereby generally stimulating technological improve-
ment?
Mr. WAKELIN. I think that some simplification would result from

the decimal basis of the metric system and from a rationalization of
sizes of products.

Senator INOUYE. Do you think it would stimulate technological im-
provement of products?
Mr. WAKELIN. I am not sure I can answer that question definitely.

Certainly metric conversion would afford an opportunity for product
improvement.
Senator INOUYE. Has the cost of the British conversion to date been

below or above initial estimates?
Mr. BRANSCOMB. There were no initial estimates, Mr. Chairman.

The British Metrication Board followed with very great interest the
Department of Commerce study which was asked by the Congress to
attempt such an estimate. They were not surprised that we found diffi-
culties in making a precise estimate. We in turn, asked the British if
they could tell us in retrospect, having 

We,
over to metric stand-

ards in many areas of industry, what werethe costs involved in that
changeover. They were not able to provide us with such data because
the responding companies in general found that they were able to
absorb these costs in their operating procedures, and they were not
able to separate cost associated with metric change from cost of other
changes. I don't believe the British Metrication Board had an esti-
mate of the original cost, nor is it able to evaluate today how costly
it has been. But it is certainly their opinion, as expressed to us, that,
the cost has not imposed on their economy a burden that is large, com-
pared to the normal vicissitudes of doing business.
Senator INouYE. What estimates did you arrive at in your study?
Mr. BRANSCOMB. We made the best attempt we could to determine

what the relative costs would be if the us of metric measures in the
United States gradually increased in parallel with the customary meas-
ures, thus expereincing an extended period of dual usage of both
systems, compared with the proposed 10-year changeover after which
we would be predominantly metric.
The data we used was obtained from surveys of companies

i
 in vari-

ous industry groups. These companies varied greatly n their prior
experience with the issue of metric change. Individual companies that
have already had some experience with metric change in general made
much, much lower estimates of cost than those who had not had this
prior experience. It was difficult, therefore, to aggregate the numbers
and extrapolate them to the entire economy.
But on that basis, our best estimate was that the cost of the change-

over would be recovered within a period of something like 10 to 25
years after the changeover. We obtained such data from individual
companies by asking them, "If you see advantages to your business
of going metric, in how many years would you expect to recover the
costs of the change?"
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Most of the 25 percent of the responding companies that anticipated
advantages crave that period 12 to 15 years.
Senator INOUYE. Would you like to mention a number? You haven't

given us any number.
Mr. BRANSCOMB. The problem in attempting to provide a meaning-

ful number, Mr. Chairman is that the added costs of conversion ap-
pear during the period in which one is deliberately trying to go through
the period of duality, whereas the benefits follow indefinitely after-
ward.
Senator INouYE. What would be the estimtae of cost of your pro-

gram under the joint resolution? Do you have a figure for that?
Mr. BRANSCOMB. Well 
Senator INOUYE. With no subsidy or tax incentives.
Mr. BRANSCOMB. We do not have an estimate of the gross cost be-

cause as we have indicated, costs of metric conversion per se, are very
difficult if not impossible to evaluate. I can give you an estimate of
the change over cost in the manufacturing industry. Mr. Chairman,
but as Secretary Wakelin testified, it must necessarily be an estimate
that is not reliable. Our metric study survey team reported that cost
for the manufacturing industry would be something of the order of
$6 billion to $14 billion integrated over the 10-year conversion period
from a $300 billion manufacturing industry in a $1,000 billion economy.

Senator INOUYE. Assuming your joint resolution was adopted by
the committee what amount should we be requesting from the Ap-
propriations dommittee ?
Mr. BRANSCOMB. It is our estimate that the Conversation Board

would require approximately $3 million in its first year of operation
to carry out its own responsibilities. We are not proposing that any
other items be appropriated under the specific label metric conversion,
but that the several agencies of Government should pursue their pres-
ent responsibilities in the light of the changing circumstances in the
country, including the metric conversion program.

Senator INOUYE. Would the executive departments require addi-
tional appropriations to participate in the conversion program?
Mr. BRANSCOMB. That is unclear until the plan is made. We know,

for example, that the highway people will eventually have a problem
with changing highway signs, but they change highway signs in any
event. The question of whether they would need any extra appropria-
tion would depend on whether or not there is a way that those signs
could be changed over 8 or 10 years without additional cost. I believe
in most cases if they are put to the test of finding economical ways
to participate in the conversion, they will succeed in doing so and
may not need substantial extra appropriation.
Senator INOUYE. What was the cost of the metric study?
Mr. BRANSGOMB. Approximately $1.4 million, Mr. Chairman.
Senator IrrouyE. NASA has now, I believe, just about completely

converted to the metric system. Was this a smooth transition?
Mr. BRANSCOMB. I believe it would be correct to say that NASA

has completely incorporated without any difficulty, as far as I know,
the use of metric measurement language in all reports and publica-
tions. I don't believe NASA has gone completely to the use of metric
engineering in their production work.
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Senator INOUYE. Would a measure of this sort, whether it be the
Pell bill or the administration bill, require our various departments
to begin immediately a program of conversion? Or could this be
done without legislative authority?
Mr. WAKELIN. I would think it could be done right now, but we

wouldn't know what to instruct them to do without a plan in hand.
Senator INou-YE. Would it be possible for •the President to

delcare as a matter of policy that his departments begin converting
immediately?
Mr. WAKELIN. I would think it certainly would be possible. I would

hope and expect that that would occur only after a plan had
been worked out with respect to how such a conversion were to be
implemented.

Senator INOUYE. What do .you mean by "predominance"? I just
want clarification for the record. You say the metric unit would be the
predominant measurement language in the United States. Could you
describe what you mean by that?
Mr. WAKELIN. I think Dr. Branscomb can talk to this point.
Mr. BRAasrscomB. I would say that the United States would be pre-

dominantly metric, when the goods that are sold in retail trade are
identified by weight and volume in metric units, when the common
engineering design language of the country is metric just as scientific
language is already, and when the general populace has a suffi-
cient facility with metric language, so that the normal discourse of
work would in most cases take place through the medium of metric
measurements.
We stress the word "predominance" because we believe that there

should be freedom of choice in the measurement language that indi-
vidual citizens use. We expect that the older generation will be un-
comfortable for some time with measurement language with which
they didn't grow up and there is no reason why there should be a
doctrine of expunging from our daily habits all reference to inches and
miles and pints and quarts and pounds and other customary units.
The criterion cannot be a very precise one because the objective, being
an objective of economic efficiency and trade and international dis-
closure, is adequately facilitated when the basic structure of our
economy is in harmony with the world outside with which we wish to
interact successfully.
But there is plenty of room for individuals to declare themselves as

exceptions and to persist in using the customary measurements.
Senator INOUYE. So one of the basic differences between the adminis-

tration's resolution and the Pell bill would be that in the Pell bill
we would establish the metric system as a national unit of measure-
ment, and it would be the only legal system, with exceptions. In your
measure, we will have two systems operating at the same time, with
both systems being legal.
Mr. BRANSCOMB. Being legal, Mr. Chairman, for the citizens to use

as they please, but not necessarily legal in all commercial transactions.
I do believe it will be necessary, if we are to become predominantly
metric, for the State weights and measures laws to require that goods
in retail trade be marketed in metric units. The gas pumps, for exam-
ple, would be suitably modified so you buy gas by the liter instead of
by the gallon.
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Senator INOITYE. So what you envision in government, through reg-
ulations and standards, making it mandatory?
Mr. BRANSCOME. If I may take one exception to your question, Mr.

Chairman, yes, I agree that the mandatory feature will arise through
the exercise of the existing powers of the States to regulate weights
and measures. On the matter of standards, however, I wish to make
clear that we believe a great strength of our economy is the flexibility
that comes from the voluntary nature of our commercial, engineering
standards activities. These standards are voluntary and they should
continue to be voluntary. In my view, if the Nation develops a sound
set of national metric based standards which are generated in the
private sector with full participation by representatives of consumers,
suppliers, and manufacturers, and these are designed to improve our
economic performance, both domestically and internationally, then
they will be used by the very people who have designed them and,
therefore, they will gain voluntary acceptance without the necessity
of the standards being mandatory.
Senator INOUYE. You are telling me that at the present time under

the current laws on our books, we have sufficient authority to carry out
the program set forth in your joint resolution, because it is traditional
authority on the part of the government, local and State and Federal,
to set up rules regulating sizes, weights, and measurements. This
can be done at the present time. The State of Hawaii could, if it wanted
to convert totally to the metric system?
Mr. WAKELIN. Sure, no problem.
Mr. BRANSCOME. And I might say, the State of Hawaii has one of

the best State weights and measures system in the country.
Senator INOUYE. I thank you very much. That is why I led you to that

question.
So, if the conversion can be done without this bill, why would it be

necessary to pass it?
I am asking this as a supporter.
Mr. WAKELIN. I understand.
Senator INOUYE. We want to strengthen the case here.
Mr. WAKELIN. I think there are two points in connection with this.
The bill proposes that it should be the policy of the United States

to move toward the metric system. I think that statement of policy
should be made by the Congress.
I think also that this bill provides a framework for an orderly transi-

tion from the present condition until we are predominantly metric.
The board would provide participation of the various walks of life,
education, labor, manufacturing, in producing an action plan that is
visible. It would bring that plan to the attention of the public, and the
people who are in the manufacturing and service areas.
I think if one wished to do so, money could be appropriated to a

department of the Government to develop such a plan for conversion.
But I think you should have in back of this a resolution of the Congress
stating it is the policy of the United States to do this.
We look upon this bill as a policy document as well as one setting

up the machinery for implementation.
Mr. BRANSCOME. If I may add, Mr. Chairman, there is one feature

of the implementation machinery we have not discussed, but which
I believe is quite important.
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That is that in the process of change to metric, it is quite important

to avoid confusion between different parts of industries, suppliers,

manufacturers, and distributors. This will require consultation among

competing elements in the society.
The preservation of our competitive policy through this period is

quite important, and I believe it is not inappropriate that the Fed-

eral Government should offer, through the board the framework

within which the private sector can assist in the determination of time

sequences and plans for changeover.
Senator INOUYE. Is your department and the bureau at this stage

prepared to move if and when this measure becomes law?
Mr. WAKELIN. Yes, sir.
Senator INO'CITE. And you feel that the 12 months would be

sufficient?
Mr. WAKELIN. In my opinion, Mr. Chairman, it is on the border-

line. I think the plan is a very difficult one to devise.
I would hope that some consideration might be given to increasing

the length of time to develop an adequate plan.
Senator INo-cr-YE. Your bill calls for 12 months, doesn't it?

Mr. WAKELIN. Yes, sir.
Senator INourE. I can see a situation in which if you do not meet

the time schedule, critics can point and say, "We told you that you

were going to fail."
Then, are you suggesting it might be increased to 18 months?
Mr. WAKELIN. I would feel more comfortable if it were.
Senator INOUYE. Are there any other changes to the measure you

would like to suggest?
Mr. BRANSCOMB. I think the issue of the time scale is one that

deserves full discussion in your hearings. It is difficult to define because

there is no precise definition of exactly how complete a plan must

be before it is felt to be ready to be submitted to the President.
Senator INOUYE. I asked you because very likely if this measure

is adopted, your agency would be providing the basic leadership.

Mr. WAKELIN. Staff support and leadership; Yes.
Mr. BRANSCOMB. We would perhaps provide technical advice and

support, but the principle that the board is presidentially appointed

and it has its own executive director responsive to the many points

of view represented on that board is, we feel, quite critical.
I might also point out that while the plan must be carefully devel-

oped and we are concerned about insuring that time is adequate to

do a good job, it also must not be regarded as having been set in

concrete once it is written.
The plan must be flexible. It must be possible to modify it as time

goes by in light of experience and changing international circum-
stances.

Senator INOUYE. Is the administration adamantly against any sub-
sidy, tax incentive, grant or loan program?
Mr. WAKELIN. The administration doesn't favor it.
Mr. BRANSCOMB. My personal feeling, Mr. Chairman, is that the

philosophy of the administration bill with respect to these subsidies,
if you like, is consistent with the kind of approach we believe industry
should take to the conversion program; namely, that one localize or
internalize the cost as much as possible.

80-781.-72-6
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One of the reasons that our study is not able to give you an explicit
price tag on conversion is because I can't tell you everything that
should be changed and not changed in the course of metric conversion.
If I could do so, sir, I would presume to be an expert in the business
of every businessman and very laborer in this country.
In fact, those decisions need to be worked out in the discourse of

the conversion planning progress. Therefore, the costs would be,
wherever possible, internalized to the advantage of the various seg-
ments of society.
Senator INOUYE. Mr. Secretary, and Dr. Branscomb, I thank you

very much.
Mr. WAKELIN. Mr. Chairman, I would like to thank you for your

understanding and feeling about this subject. We appreciate your
attention to it and we hope you will support it.

Senator INOUYE. I can assure you that this committee will act
upon this measure one way or the other. It will not be just filed away.
Mr. WAKELIN. Thank you, sir.
Senator IistouTE. You can be assured of that, sir.
Before calling my final witness, Mr. Frank Winters, I would like

to call a 2-minute recess.
(Recess.)
Senator INouyE. Our final witness this afternoon is Mr. Frank

Winters, assistant director of engineering, Caterpillar Tractor. Co.

STATEMENT OF FRANK WINTERS, ASSISTANT DIRECTOR OF
ENGINEERING, CATERPILLAR TRACTOR CO.

Mr. WINTERS. Thank you.
Would you prefer that I read the full statement or a summary, sir?
Senator INOUYE. A summary would be fine, sir, and without objec-

tion your full statement will be made a part of the record.
Mr. WINTERS. I am Frank Winters, assistant director of engineer-

ing, Caterpillar Tractor Co.
If I may, I would like to summarize our statement, and ask thaf

the full statement be inserted in the record.
We felt we might contribute most to your deliberations by describ-

ing our own experience with metrication—leaving it largely to you to
determine how that experience might be applied in drafting legislation.

Caterpillar is a major manufacturer of earthmoving machinery,
diesel engines, lift trucks, and other products. These products are sold
throughout most of the world.
Our sales of something over $2 billion a year are about evenly

divided between this country and abroad. Two-thirds of our sales
outside this country consist of U.S. exports.
We build products in 14 plants in the United States, and 11 plants

located in eight foreign countries.
Our plants in France, Belgium, and Japan operate in the metric

system of measure. We are now in the process of converting our plants
in the United Kingdom to the metric system of measure.
I emphasize the term "metric measure" since we have not adopted

metric standards which establish size of things such as fasteners and
fittings.

Caterpillar has a basic policy that requires parts and components
manufactured anywhere in the world to be interchangeable. In the
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United States we design and manufacture using decimal inch units of
measure. Plants using metric units of measure convert drawings to
metric with the necessary accuracy to achieve full interchangeability.

Recently, in the United States, we have started a program to convert
to metric units of measure independently of any action by the United
States to go metric.
We will make the change to metric starting with the release of

engineering drawings on certain new products.
Our ultimate goal is to achieve total conversion to international

metric system measurement units and to international standards for
materials which are readily available at each of our plants.
At the outset, we must establish dual capability to use both measure-

ment systems and maintain this dual capability until conversion is
completed.
Dual capability requires only that our people understand both meas-

urement systems to the degree their work requires, and having tools
in either system they are able to work in that system. This dual capa-
bility is achieved through training and practice.
With dual capability, it is possible to design new parts in the metric

system, provide metric gaging and tooling as required, and produce
these parts on existing machine lines along with existing parts dimen-
sioned in inches.
New designs will be metric, gages and inspection equipment needed

for new parts will be metric, ancr additional machine tools, as needed,
will be metric.
It will be necessary to duplicate some general purpose inspection

equipment, and some machine tools, but the major amount of equip-
ment conversion will be achieved through normal attrition and
replacement.

Similarly, our vast array of active parts numbers will become metric
through attrition rather than wholesale conversion.

Until suppliers achieve metric capabilities, we will provide conver-
sion charts on our drawings enabling them to produce to our specifi-
cations in the inch system of measure.

Sir, I might refer to the drawing attached to the statement to illus-
trate the point that we have a conversion chart which in this case is in
the upper left-hand corner.
So we are in no way attempting to force any of our suppliers, of

which we have some 10,000 in this country, to build these parts in
metric system units because in this table we give them the inch equiva-
lent of the metric, so we don't care whether they use metric or inch
measure.
But this way it is on the drawing and once total conversion is

achieved, WP can eliminate that conversion chart.
Senator INOUYE. Has your experience shown that most of your

suppliers will convert to metric systems?
Mr. WINTERS. Some are planning to, others are not. We are not

asking them to convert because we are converting. We feel this is not
our prerogative.
With the passage of time, attrition will create a predominantly

metric operation.
Is this kind of a transition practical in the shop?
The answer is yes.
If the dial of a lathe, for example, is graduated in thousandths of
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an inch, each graduation represents not only one-thousandth of aninch, but also 21/2 hundredths of a millimeter.
If gaging a part shows that an adjustment of either .002 inch or.05 mm must be made, the result is the same: two marks on the dial.The simple ratio 21/2-0-1, makes such mental conversion quite auto-matic for an operator who must make such adjustments many timesa day.
Linear scales and some dials can be replaced with metric ones atnominal cost, but for the most part, we believe it is better to leaveexisting equipment as it is, and let training bridge the gap.
The kind of conversion I have described is the least-cost methodfor Caterpillar. We believe it will be the least-cost method for thecountry.
In summary, applying our experience to some of the matters thecommittee must decide in determining the final form of metriclegislation:
1. We support the adoption in the United States of metric units ofmeasure known as the international system of units (SI) as outlinedin ISO recommendation R1000.
2. We at Caterpillar encourage agreements on common worldwidestandards. Many existing standards originating in metric or inchunits could become the world standard. However, once the commonworld measurement system has been agreed upon, new standards ofsize should normally be selected in modules common to that system.In this connection, we appreciate this committee's interest in legisla-tion along the lines of the International Voluntary Standards Cooper-ation Act as a means of strengthening this country's participation inthe standard setting process.
I might deviate for just a moment, sir, to suggest that in some of thetestimony, I think there is a bit of confusion between changing tometric measure and acceptance of so-called metric standards.
I believe in this country we have far superior engineering standardsin our threaded fittings, pipe threads, and all these types of things thathave been developed over the years. To abandon these in favor ofother standards because they happen to be expressed in metrics is astep backward, in our opinion.
So we support the efforts of the American National Standards In-stitute, working through the International Standards Organization,to bring about world standards rather than just abandoning ourpresent good standards.
Senator INOUYE. I agree with you because to do so, we would beforcing an unnecessary disadvantage upon ourselves.
Mr. WINTERS. That is right.
A lot of the so-called conversion costs are related to the confusionover standards; whether we need new mechanic's tools, for example.The way we are converting, we do not need new mechanic's toolsbecause we are keeping our existing thread standards, bolts and nutsand things like this, until better standards are developed that couldbe superior.
Senator INOUYE. You are speaking of just measurement units,aren't you?
Mr. WINTERS. We are converting measurement units; yes, sir.3. Given reasonable time, machine tool needs for converting tometric can be achieved largely through attrition, substantially reduc-ing the costs to individual companies and to the Nation.
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4. Broad participation in planning and carrying out metrication
is essential to success. Industry and others affected should have an
active role in developing the national plan.

5. In general, we believe conversion costs should lie where they fall,
with a minimum of Government subsidy. The approach we have
outlined would minimize costs.
Whatever assistance is provided should maintain maximum incen-

tives for economies in converting to metric. Also, those who proceed at
an early point in time should not forfeit assistance that might be
granted to those 'proceeding later.
6. Assistance, if granted, should apply to acquisitions of machine

tools and equipment regardless of whether it is procured in the United
States or from sources in other countries. No purchaser should be
required to give up what he considers his best source of supply in order
to qualify.
In conclusion, we are pleased to report that we have released a

newly designed diesel engine fuel system and major components of a
family of newly designed diesel engines for domestic production with
metric dimensions.
Other engineering groups are commencing to design in metric units

for new products to be released in the future.
Work is proceeding on training programs.
In short, we are following our convictions with action to help

achieve a metric America.
Senator INOUYE. Thank you very much, Mr. Winters.
Am I to conclude from your statement that you would prefer the

measure introduced by the administration over the one introduced by
Senator Pell?
Mr. WINTERS. We would certainly lean more that way in terms of

subsidies. We do not feel that subsidies are necessary and also that
it is extremely difficult to determine the cost of conversion.
For example, sir, I mentioned at the end of my comment we are

releasing a new diesel engine fuel system. We released this system be-
cause it is less expensive than the current one. It would be less expen-
sive, regardless of 'whether it were designed in inches or millimeters.
It makes no difference. The tooling for that particular fuel system
is roughly $4 million. We will spend that amount regardless of
whether we did it in inches or did it in millimeters. So there is really
no conversion cost in that particular case.
I think others are quite similar as we go down this path.
Senator INouyE. It has been suggested that under existing law,

conversion to the metric system can be accomplished without the
passage of any additional legislative authority. You have indicated
in your full statement that conversion or 'adoption of metric measure
is inevitable, that this administration-type measure should be adopted.
Do you feel a national program is desirable to coordinate all sectors
of the economy?
Mr. WINTERS. Yes,'sir ; we certainly do. It would undoubtedly reduce

training costs because people coming out of school 'would not have
to be retrained in metric measure. 'Certainly it would have a very
beneficial effect on all the 10,000 suppliers that we have, and many
segments, think, would be better coordinated through that route.

Senator Irtou x.c. You mention worldwide engineering standards. Do
you think the United States would be in a better position to participate
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in formulation of these standards if we adopt the metric system of
measure?
Mr. WINTERS. Yes, sir I do not think there is any question about it.

We have had representatives from our company serving as representa-
tives of the Society of Automotive Engineers and others in some of
the international standards meetings. They come back with reports
very definitely that we would have a much stronger position if the
United States were going to the metric measure and also, of course, if
we had Government recognition of our standards association.
Senator INOTJYE. By conversion, do you mean that the metric units

would be the predominant language of measurement in the United
States?
Mr. WINTERS. Yes, sir.
Senator INOUYE. Then you are not speaking of a mandatory full

conversion?
Mr. WINTERS. No, sir; I quite agree with Mr. Wakelin, that there

are some units that probably shouli not be changed. I think only time
will tell what some of these may be.

Senator INOUYE. You have suggested that this conversion should
take effect within a reasonable frame of time. What would you consider
to be reasonable?
Mr. WINTERS. We consider 10 years to be reasonable.
Senator INou-yE. When did you begin your conversion program?
Mr. WINTERS. Our conversion program in this country is very recent.

I would say within the last 6 months. On the other hand, we have been
converting our designs to metric drawings in Belgium, France, and
Japan for nearly 10 years.
Senator INOUYE. Are you fully converted now in those countries?
Mr. WINTERS. The present products that we build in those coun-

tries are all built to metric drawings. They are converted by our engi-
neering staffs in those countries.

Senator INOUYE. Have you made any dollar estimate as to the
benefits in costs that will accrue to your company as you gradually
convert your domestic plants to the metric system?
Mr. WINTERS. We have attempted this. First of all, when the study

was being carried on, we were asked to participate in that study and
come up with those kinds of figures, and we spent quite a bit of time
trying to make a good estimate.
I think that we would not want to quote our estimate today because

we are sure that it is higher than we think the actual cost will be.
As we have stated during the last 6 months, we have found ready
acceptance by our engineering staff, by our shop people, and everyone
concerned.
We do not think the training job will be nearly as difficult, as we

anticipated and this is where most of the cost is applied. As we are
starting to make metric parts on the same machine tools that we use
for inch parts, we do not see the problem there that requires conver-
sion of instruments and dials and so on. So we are pretty well con-
vinced that our costs will be somewhat less than what we originally
estimated.

Senator INOUYE. I gather from your statements that you agree with
the administration in letting the costs lie where they fall.
Mr. WINTERS. Yes sir; that is in our statement.
Senator INOUYE. Do you see any area in which subsidies tax incen-

tives, grants, or loans can be justified to ease conversion burdens ?
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Mr. WINTERS. I certainly do not feel qualified to answer that ques-
tion on a broad scale, sir. I would say within our company we do not
see the need for subsidies.

Senator INOUYE. At least in the area of manufacturing, you don't see
any need or justification for subsidies?
Mr. WINTERS. Again I confine my remarks to my own experience

because it is not broad enough to encompass all manufacturing busi-
ness. On our company in the type of product we manufacture, we do
not see the need for it.

Senator INOUYE. I can understand your position as a company that
has gone along voluntarily to convert. Having subsidies being made
to a competitor who has not followed your lead would give him an
unfair advantage and place you in an unfair disadvantage.
Mr. WINTERS. Yes, sir; it could.
Senator INOUYE. I realize one's view should not be imposed on a

committee, but I am in favor of converting. I am not saying as to
what bill, so therefore I would like to shore up as much as possible
arguments to support conversion.
Mr. WINTER. Yes, sir.
Senator INOUYE. Your testimony today has been most helpful. I

would like to have your response to some of the criticisms and argu-
ments that may be brought up against conversion.
Mr. WINTERS. We would be happy to respond. I think our experi-

ence is a bit unique because we have had experience in conversion in
our foreign operations and are now proceeding in that direction do-
mestically. So I think we, having been through it in the United King-
dom and in France, Belgium, and Japan, have a better feeling of just
what is involved.
Senator INOUYE. How did the workers take it?
Mr. WINTERS. So far, very well. Frankly, I think our experience

indicates that the man in the shop really is not all that concerned
about it. If we give him metric measurement tools and say this is the
thing you measure and it is so many units, it becomes pretty natural.
I might relate to you, sir, a little background that we had some 10 years
ago when we decided to stop using fractions of an inch. Of course,
most of us were raised with fractions, particularly engineers and shop
people are used to talking about the size of something being perhaps
a quarter of an inch. We overnight decided to eliminate fractions and
use nothing but the decimal portions of the inch, so we put all new
drafting scales on our engineering drafting machines, and all draw-
ings going to the shop were made this way, and there was no reper-
cussion at all.
Everybody said that we simplified it. We are getting somewhat the

same reaction as we go into the metric system. It is more simple.
Senator INOUYE. Once again I thank you for your assistance this

afternoon, and we thank you for your patience.
(The statement follows:)

STATEMENT OF THE CATERPILLAR TRACTOR CO.

Caterpillar Tractor Co. welcomes the opportunity to present this statement in
support of legislation to bring about the adoption of the metric system of measure
in the United States.
Perhaps we can contribute to the consideration of this legislation by relating

our experience in moving toward conversion to metric units of measure in our
own operations. We have developed this approach in advance of—but in anticipa-
tion of—the adoption of this system on a national basis.
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Caterpillar manufactures approximately 60 models of earthmoving machines;
a broad line of diesel engines for highway, industrial and marine applications;
the Towmotor line of lift trucks; the Inertia Welder, and a number of com-
ponents for, use in the equipment of other manufacturers. These products are
sold through independent dealers who operate more than 900 outlets in 120
countries.

Caterpillar Tractor Co.'s consolidated sales in 1971 were $2.2 billion, and more
than $1 billion, or 48.6 percent of these sales were to customers outside the
United States. Two-thirds of these sales outside this country consist of product
exported from our U.S. plants.

Caterpillar operates 14 manufacturing plants in the United States, and 11
plants abroad—three in Great Britain, and others in Belgium, France, Australia.
Canada, Brazil, Japan, Mexico and India.
Our plants in France, Belgium and Japan operate in the metric system of

measure. We are now in the process of converting our plants in the United
Kingdom to the metric system of measure. I emphasize the term "metric meas-
ure" since we have not adopted metric standards which establish size of things
such as fasteners and fittings.

Caterpillar has a basic policy that requires parts and components manufac-
tured anywhere in the world to be interchangeable. To accomplish this, plants
operating in the metric system of measure have converted drawings originating
in the domestic operations from U.S. conventional units to metric units with
the necessary conversion accuracy to achieve interchangeability.
We have been using this method of operation in metric countries for approxi-

mately 10 years. The fact that we have not designed and produced a metric
standard oriented product has not noticeably affected our sales.

Caterpillar Tractor Co. supports the conversion to the metric system in the
United States with the following qualifications:

1. We support the adoption of metric units of measure known as the Inter-
national System of Units (SI) as outlined in ISO Recommendation R1000. Cater-
pillar feels the adoption of the metric system of "measure" is inevitable.

2. Based on experience in plants operated in metric measure, Caterpillar Trac-
tor Co. knows that metric units of measure can be adopted without the neces-
sity of adopting metric engineering standards that establish the size of
commodities such as fasteners and fittings. These commodities can be and are
manufactured and measured in either system of measurement without regard
to system of origination. The elimination of a standard on the premise that
it is based on inch modules rather than metric cannot be justified.

3. The decision to adopt metric engineering standards covering items such
as threaded fasteners, fittings, tubes, pipes, gears, splines, keys and many other
commodities must be based on product improvement or long term economic con-
siderations including cost, availability and serviceability.

4. Caterpillar Tractor Co. encourages the agreement on common worldwide
standards. Many existing standards originating with design modules in either
inch or metric units could become the world standard. However, once a common
world measurement system has been agreed upon, new standards of size should
normally be selected in modules common to that system. In this connection,
we appreciate this subcommittee's interest in legislation along the line of the
International Voluntary Standards Cooperation Act as a means of strengthen-
ing this country's participation in the standard-setting process.
Upon learning that the report to Congress issued in July 1971 by the U.S.

Department of Commerce did, in fact, recommend that the United States change
to the International Metric System through a coordinated national program
established by Congressional action, our Company commenced to plan for a way
in which we could introduce use of the metric system into our domestic plants.
It was determined that we should begin to make the change to metric starting

with Hie release of engineering drawings on certain new products.
We plan to proceed at whatever pace is feasible, consistent with our ability

to handle the change, and keeping the rate of progress commensurate with the
cost.
We believe an orderly, systematic, unhurried transition to metric measure-

ment is preferred to a more quickly-paced transition. Further, because all of
our major subsidiaries are already operating or preparing to operate metrically,
thus requiring conversion of all engineering drawings and much other data
transmitted from or to the United States, there is a very real advantage in
having the entire Company use a single measurement system.
To what extent do we propose to metricate, prior to any national program?

Two levels of metrication are possible:



•

•

83

The so-called "soft" conversion to metric units of measurement. without
changing the actual physical size of the things we presently make and use. is
what we are already doing in our plants in France, Belgium and .Tapan. This
conversion we can make throughout our operations, without regard to any
action of the U.S. as a whole.
"Hard" conversion, entailing not only a change to metric measurement units

but, more importantly, a change to metric standards of size in the materials
and components we purchase, cannot feasibly be achieved in the U.S. nor should
it be attempted until international standards have been developed and support-
ing U.S. industries are ready to supply goods to metric standards.
Our ultimate goal is to achieve total conversion to International Metric Sys-

tem measurement units and to international standards for materials which are
readily available to each of our many plants. Our immediate plan, until such
time as actions by the U.S. Government and/or U.S. industry make total con-
version feasible, is to embark in an orderly fashion upon soft conversion,
which will give us some immediate benefits in communication with our foreign
plants and greatly ease the transition to international standards at some future
date.
What is required to effect the change? It is obviously impossible to effect

the change overnight. We have already stated that an unhurried change is
preferable to a hasty one. The one thing that is absolutely imperative in mak-
ing the change is to establish dual capability to use both measurement systems
at the outset of the program and to maintain this dual capability until the
transition is completed. "Dual capability" really means only that our people
understand both measurement systems to the degree that their work requires,
and that having tools in either system they are able to work in that system.
Dual capability is achieved through training and practice.
With dual capability, it is possible to design new parts in the metric system,

provide metric gaging and tooling as required, and produce these parts on
existing machine lines alongside existing parts dimensioned in inches. This,
we believe, will be the least costly way to metricate : and our reason for saying
that an unhurried change is best. With dual capability and plenty of time, it
will not be necessary to convert existing designs to metric, to replace existing
gages with metric, or to recalibrate existing machinery. New designs will be
metric, gages and inspection equipment needed for new parts will be metric,
and additional machine tools, as needed. will be metric. It will be necessary to
duplicate some general purpose inspection equipment, and some few machine
tools, but the major amount of equipment conversion will be achieved through
normal attrition and replacement. Similarly, our vast array of active part num-
bers will become metric through attrition rather than wholesale conversion.

Until suppliers achieve metric capabilities, they can produce parts to our
specifications using a conversion chart as shown on the drawing appended to
this statement.
There are several advantages in this course of action. Keeping present parts

in inch means that existing tools and gages need not be replaced but can be
used until worn out or until they become obsolete. Releasing new parts in metric
means that new tooling, gages and machine tools will be metric. Thus with the
passage of time, attrition will create a predominantly metric operation. It may
then be desirable to convert the remaining inch drawings to eliminate the inch
entirely.

It is important that every practical effort be made, in new design, that scale
accuracy dimensions on castings, forgings and all Company produced features
(not purchased features such as thread sizes, sheet and plate thicknesses, bar
diameters, etc.) be in whole millimetres, or as a second choice, half millimetres.
This would not only make our drawings "look" metric, but would effect the
greatest possible simplification of scale measurement in the shop. It should
also greatly influence the shop people to willingly accept metrication.
What are the practical aspects of all this in the shop? We have stated earlier

that our people would be trained in metric measurement so that they would
become equally capable to measure in either system. When given a metric print,

they would use metric gages; an inch print, inch gages. But they would be
required, generally, to produce either part on the same machine tool.
Is this practical? In production, yes. Although nearly all machine tools have

calibrated dials or scales in only one measurement system, these dials and scales

are rarely used to determine the finished size of the part being produced. They

are used principally to make only minor adjustments, after a separate gage or

scale has shown the need for that adjustment. If the dial of a lathe, for instance,

is graduated in thousandths of an inch, each graduation represents not only
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one-thousandth of an inch, but also two-and-one-half hundredths of a millimetre.If gaging a part shows that an adjustment of either .002 inches or .05 mm mustbe made, the result is the same: two marks on the dial. The simple ratio, two-and-one-half to one, makes such mental conversion quite automatic for anoperator who must make such adjustments many times each day.Linear scales and some dials can be replaced with metric ones at nominalcost, but for the most part we believe it is better to leave existing equipment asis and let training bridge the gap.
The most valuable aid to the smooth and orderly transition to the metricsystem is the willingness of all people, at all levels, to make the transition. Withtotal commitment and total compliance, metrication becomes a matter of applyingsimple rules to solve simple problems. We must develop training programs tosell the idea to the employees, their families and, ultimately, our communities.We must do nothing to trigger resentment to metrication. Employee attitude, atall levels, is all important.
We see this as the "least cost" method of achieving metrication. We believeit will give us worthwhile benefits in our worldwide operations. It can be doneindependently of any action of the U.S. to go metric and without adoption ofmetric fasteners, tolerances, or any present metric standards. The more rapidlywe progress in this program, the easier it will be for us to merge into anyfuture national program, and eventually to adopt truly international standards.In summary, and on the basis of our experience, Caterpillar offers the follow-ing recommendations on the final shape of legislation to carry out the recom-mendation that the United States change to the International Metric System:1. We support and urge the enactment of legislation to achieve the adoptionof metric units of measure known as the International System of Units (SI)

as outlined in ISO Recommendation R1000.
a We oppose any provision requiring adoption of metric engineering stand-

ards. International standards should be considered and determined independently
of the adoption of metric units of measure.

3. We have initiated a program to adopt metric units of measure on a gradualbasis in our U.S. manufacturing operations. Our studies and early experience
indicate that an orderly, systematic, unhurried transition to metric measurement
will be substantially less costly than a more hurried approach.
4. Conversion to metric measure requires broad participation by those who

must plan and carry it out. Therefore, it is essential that industry, along with
others affected, have a strong role in developing the national plan.

5. In general, we believe conversion costs should lie where they fall, without
government subsidy. To the extent government underwrites these costs, incen-
tives for achieving economical conversion are reduced. Additionally, it will be
difficult to distinguish between machinery and equipment replaced solely because
of conversion, and machinery and equipment that would have been replaced in
any case because of obsolescence. However, we recognize that Congress may
consider it desirable to provide some form of subsidy, such as the accelerated
depreciation proposed in S. 2483. Whatever assistance is provided, it should
maintain maximum incentives for economies in coverting to metrics. Also, there
should be assurance that those who proceed at an early point in time will not
thereby forfeit assistance that might be granted to those proceeding later.

6. Assistance, if granted, should apply to acquisitions of machine tools and
equipment regardless of their source—whether they are procured in the United
States or from sources in other countries. Since the objective is to assist the
company that is metricating, those who are compelled—or elect—to purchase
equipment abroad should not incur a penalty. No purchaser should be required
to give up What he considers his best source of supply in order to qualify.

In conclusion, since Caterpillar Tractor Co. adopted its policy to proceed with
a gradual conversion to the metric system of measure, we have released a newly
designed diesel engine fuel system and major components of a newly designed
diesel engine for domestic production with metric dimensions. Other Engineering
groups are commencing to design in metric units for items to be released in the
future. Work is proceeding on development of training programs for all personnel.
Various internal operating procedures are being reviewed to determine what
modification might be required to cope with a dual system of measurement. In
short, we are following our convictions with action to help achieve a metric
America.
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Senator INouyE. The hearings will resume tomorrow morning at
10 o'clock. Until then, the hearings are recessed.
(Whereupon, at 3:42 p.m., the hearing was adjourned, to reconvene

at 10 a.m., Wednesday, March 1, 1972.)



METRIC CONVERSION

WEDNESDAY, MARCH 1, 1972

U.S. SENATE,
COMMITTEE ON COMMERCE,

TV ashing tom, D .0 .
The committee met at 10 a.m. in room 5110, New Senate Office Build-

ing, Hon. Daniel K. Inouye presiding.
Present: Senators Moss, Inouye, and Pearson.
Senator Irioul-E. We will resume our hearings on proposals to con-

vert the Nation to the metric system of weights and measures. Since
the administration's proposed joint resolution "to establish a national
policy relating to conversion to the metric system in the United States"
was brought before the committee only yesterday, if any witnesses wish
to supplement their testimony at these hearings with a written state-
ment commenting upon this proposal, such views would be welcomed
by the committee and made part of the record.
Before proceeding, I would like to insert in the record a statement

from the distinguished Senator from Utah, Mr. Moss.
(The statement follows:)

STATEMENT OF HON. FRANK E. Moss, U.S. SENATOR FROM UTAH

Mr. Chairman, I believe the country should adopt the metric system. Thomas
Jefferson led the way on this subject as he did in so many areas. In 1790 he sug-
gested that we adopt the metric system, but the suggestion died in the Senate.
Let us take this opportunity to redress that inaction and move our country
.gently but firmly toward a change-over of our system of measurement.

The United States is now the last hold-out. The Eleventh Geneva Conference
on weights and measures in 1960 adopted the metric system as the international
standard. With the conversion of Britain, and now Canada, the United States is
the last English-speaking country to avoid such a change-over. The metric system
is a much simpler method of measurement; we should not preclude our young
children from the benefits of that system simply because we memorized a different
system.

With the growth of the Common Market, our trade situation may continue to
worsen as a result of the different standards used by countrieS where we wish
to compete. Certainly the bulk of our trade deficit cannot be blamed on our sys-
tem of weights and measures, but in the future it may contribute even more to
that deficit, and in all probability it is partially responsible for some of the
present deficit.
The United States share of trade with countries using the metric system de-

clined about 18% between 1960 and 1966. Our share of trade with non-metric
countries increased 11%. The bulk of the trade market is with the metric based
countries. This indicates that we are hurting our trading situation by staying
with our present systems of weights and measures.
The general atmosphere regarding a transition to the metric system is more

favorable than it has been for quite some time. The tide is moving towards the
adoption of the metric system. Congress, for the first time, passed a law that
could lead us towards this change-over. Public Law 90-472 began the study that

(87)
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has culminated in the report issued by the Secretary of Commerce. This is a time
for leadership, and the Senate of the United States and this Committee can and
should take such a role.
In the State of Utah, children are supposed to be taught the metric system

in school. The Constitution of the State requires this, and with the new interest
in the system, the teaching has been expanded to cover grades Kindergarten
through 12. This kind of educational process is going to provide substantial
assistance in easing the difficulties during such a transition. In fact, the avail-
ability and widespread scope of general education in America will allow a much
easier transition than has occurred in the past in other countries that have made
such a switch.
One of the problems faced by many countries changing to this system in the

19th century was the lack of extensive education in its population.
We have learned how to switch and how not to switch. France, in the 19th

century, attempted to impose the metric system as a compulsory system during
its Reign of Terror. Napoleon decreed the metric system for countries he con-
quered but, once Napoleon was defeated, and force was removed, those countries
chose to abandon the metric system. All of these countries, however, have now
returned to the metric system, but have done so on a voluntary basis.
If we follow the pattern established by Britain, we will introduce the system

slowly through education rather than force. Efforts like the one made in the
school system of my state will enable us to move to the advantages of the metric
system while encountering fewer disadvantages than almost any other country
has faced.
A change to the metric system will be cheaper than most opponents believe.

The pharmaceutical industry in this country has already adopted much of the
metric system. The costs of the change-over turned to to be roughly one-tenth of
those estimated by skeptics. The National Aeronautics and Space Administra-
tion has adopted the metric system in some portions of its work, and it does
not stand alone as a scientific body to have done so. Most of the medical and
scientific organizations in our country prefer a change. The reasons of simplicity,
regularity, universality and economic trade benefit all argue for a gentle but
steady move to the metric system of measurement.
The U.S. already uses measures such as "seconds" and "amps" in discussing

time and electricity. These are both examples of the system used under metric
calculation. Congress has clear Constitutional responsibility for the establish-
ment of national standard of measures. We have never officially adopted such a
universal standard, although our practice has led to the informal adoption of our
present system. Now is the most propitious time in American history for the
adoption of the metric system, and I hope my colleagues will seize this oppor-
tunity to begin a proper and carefully planned transition.

Senator INOUYE. This morning we will begin our proceedings by
hearing from Mr. Roy P. Trowbridge, director of engineering stand-
ards, General Motors Corp., for the Automobile Manufacturers Asso-
ciation, Inc.
Welcome to the committee, sir.

STATEMENT OF ROY P. TROWBRIDGE, DIRECTOR, ENGINEERING
STANDARDS, GENERAL MOTORS CORP., FOR THE AUTOMOBILE
MANUFACTURERS ASSOCIATION, INC.: ACCOMPANIED BY JOHN
T. BENEDICT, MANAGER, TECHNICAL INFORMATION, CHRYSLER
CORP. ENGINEERING STAFF

Mr. TROWBRIDGE. Thank you, Mr. Chairman.
As you have said, I am Roy P. Trowbridge, director of engineering

standards for General Motors engineering staff. I have with me here
today Mr. John T. Benedict, (who is manager technical information,
Chrysler Corp. engineering staff.
Senator INOUYE. Welcome.
Mr. BENEDICT. Thank you.
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Mr. TROWBRIDGE. John and I serve on the Automobile Manufacturers
Association committee and we are presenting here today the viewpoint
of the AMA.

First we should explain that the Automobile Manufacturers Asso-
ciation is the U.S. national trade association of the manufacturers of
passenger motor vehicles and trucks in this country. AMA member-
ship includes American Motors Corp., Checker Motors hrysler
Corp., Diamond Reo Trucks, Inc., Duplex Division with the Corp.,\Varner &
Swasey Co., Ford Motor Co., General Motors Corp., International
Harvester Co., and White Motor Corp.
We welcome the opportunity to present our views on S. 2483 because

of our interest in legislation that would have an impact on the units
of measure employed in manufacturing and commerce.
In this statement we propose first to indicate briefly the situation

with regard to the use of units of measure in the U.S. motor vehicle
manufacturing industry, to comment on specific provisions of S. 2483,
and finally to express some AMA member company views on the metric
issue.
Now for some background. Within domestic U.S. operations of

AMA member companies, the use of metric units of measure is limited
almost entirely to some electrical unit expressions and to some research
laboratory activities. Some metric unit usage also attends the market-
ing and servicing of various imported vehicles which are sold in the
United States.
Some design work is performed in the United States on vehicles

and components for manufacture overseas, in metric areas. Some of
these designs have been based on metric modules. Others were based
on customary units and subsequently translated to metric. In many
instances an automotive firm's international operations in a given
country are producing motor vehicles of U.S. origin. This is particu-
larly true in South America. Such vehicles and component designs are
based on customary U.S. units. Some use is made of dual dimension-
ing, and there often is some adjustment of material sizes to accom-
modate local practices.

Several AMA member companies import automobiles, a number
of which have designs based on metric standard praCtices in their
various countries of origin. This has necessitated local warehousing
of different noninterchangeable tools and parts. Owner's manuals for
such import vehicles typically contain U.S. customary units of meas-
ure. These are direct conversions of information, accompanied by
language translation, from the original owner's manuals.
In various international operations changes have occurred due to

general conversion programs in individual countries. For example,
in the United Kingdom motor vehicle manufacturers are now taking
part in that country's general, gradual changeover from customary
British to metric units.
In France and Germany the local plants of U.S. AMA member

companies have, of course, been metric for many years. However,
there has been some usage of U.S. designed components, some of which
are manufactured in Europe. In those cases metric dimensions are
applied, even though the base measurement unit used for design
was the inch.
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National metric conversion programs in South Africa and Aus-
tralia will affect the products and operations of AMA member com-
panies in those countries; and as you are aware, both Australia and
South Africa have a conversion to metric policy.
U.S. made cars for export are accepted on a performance basis.

Measurement units used in the design are not a significant factor in
determining the number of vehicles exported. Changes made to these
cars are needed mainly to comply with local regulations, rather than to
align with the measurement system in the country of use.
Obviously the units used in the manufacture of domestic United

States and Canadian cars have no effect on the acceptability of these
cars to the buying public here or abroad. Price, comfort and handling,
size, styling, availability, overall economy, and many other factors
govern the automobile marketplace rather than units of measure.
Following the approach now applied, the use of metric units is

determined by need. Hence, at any given future time—if the current
voluntary evolution is continued—U.S. motor vehicle manufacturers
would be using metric units to whatever extent they were needed
because of involvement with international engineering, manufac-
turing, and sale operations, for some aspect of the export activity, or
because of growing use within the United States.
It is possible that in the future worldwide coordinated design pro-

grams within multinational operations of individual U.S. based car
or truck manufacturers may call for increased collaboration by their
engineering and manufacturing groups in the United States with
their counterparts in metric areas. In these instances there is a pos-
sibility that the decision may be made to express dimensions in metric
units or in both metric and inch units. However, the design criteria,
engineering standards, and modules might be a mixture of customary
unit and metric unit standards. This would depend on economics and
various practical considerations at the time of the decision.
Presently, for the purpose of conducting the operations in the United

States, most AMA member companies do not have internal needs or
justification for initiating companywide metric conversion programs
in this country.
The foregoing remarks are intended to provide, insight into current

measurement unit practice. Now let us turn to the provisions of S. 2483.
I might interject, gentlemen, that if we had had the opportunity to

review the administration proposal we would have also commented
on it, but we would be glad to volunteer our comments at a later time.
Looking at S. 2483, then, the introduction contained in S. 2483

states that it is—
A bill to provide a national program in order to make the international metric

system the official and standard system of measurement in the United States
and to provide for converting to the general use of such system within ten years
after the date of enactment of this Act.

We suggest that further thought be given to meaning and implica-
tions of language "* * * to make the international metric system
the official and standard system of measurement in the United
States. * * *" It would not be prudent by such a statement to make
it unlawful to use customary units of measure after the country be-
came predominantly metric.
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Also, it is our general opinion that legislation "" * to provide for
converting to the general use of such system within 10 years * ""
would be premature at this time.
Of the findings listed, we find a number are correct and are not dis-

puted and I would like to list them.
The first finding, "the United States is the only major nation of the

world that is not converting to the international metric system"—true.
The sixth finding, "the language and tools of our scientific com-

munity are already using such system"—true. (Although this is not
the only system in scientific use.)
Seven, "a common system of measurement would improve inter-

national communication"—quite probably.
Nine, "such system is based on fundamental relationships and is

easily understood and would be an aid to our educational system"—
very true.
Eleven, "new international standards are currently being developed

into such system and the United States is not fully participating in
such development." True, for another organization (ANSI) I have
already testified to that, Senator, as you are aware.
Other findings are the subject of considerable debate and disagree-

ment. Included are:
Number three, "the adoption of such system would enhance our

position in world trade markets."
The Metric Study International Trade Report (NBS SP 345-8,

p. 3) concluded, "* * * the notion that the United States is losing ex-
ports to metric countries because its products are not designed and
manufactured in metric units and standards appear to be ill-
founded * * *" It goes on to state, "* * * United States exporters
and importers rank the measurement factor very low, indicating it
affects trade only slightly * "."
Senator INOUYE. Mr. Trowbridge, to facilitate matters, would it be

all right to interrupt you to ask questions?
Mr. TROWBRIDGE. Yes, sir.
,Senator INOUYE. How would you comment on Secretary Wakelin's

claim that because of the lack of predominant metric system here we
have lost approximately $600 million in trade?
Mr. TROWBRIDGE. I believe the estimate in the report states there is

a possibility at some future time of losing $600 million in foreign
trade, but this is subject to opinion depending on who reads the
data. This $600 million is not firmly founded in fact. It is conjecture.
Senator INOUYE. I suppose your assertion is also conjecture too?
Mr. TROWBRIDGE. OUT opinion is based on the same facts used to

determine the $600 million, and this is an actual quote from the report,
Senator.
Senator INOUYE. We have been advised by some of your business

colleagues, not necessarily in the automobile manufacturing industry,
that in the European economic community artificial trade barriers are
now being erected which are based upon certain standards, the metric
system being one of them.
Mr. TROWBRIDGE. The standards of this country, sir, can be ex-

pressed in metric units and find acceptance around the world. They are
today. So it is for us to get these standards recognized as inter-

SO-781-72-7
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national standards as are the ones on the metric base. This is being
done.
Senator INOUYE. Would your opinion be the same if the conversion

were a voluntary matter?
Mr. TROWBRIDGE. Conversion to metric?
Senator INOUYE. Yes, sir.
Mr. TROWBRIDGE. Yes, sir.
Senator INOUYE. You would be against the voluntary conversion?
Mr. TROWBRIDGE. No. We feel that the legislation aimed at a co-

ordinated conversion is not needed at this time. This is the way we
have stated it.
Senator INOUYE. A coordinated effort to bring about voluntary con-

version_,_ you would be against that?
Mr. TROWBRIDGE. Yes, sir.
Senator INOUYE. In other words, you want the status quo?
Mr. TROWBRIDGE. We want voluntary conversion at our own pace,

yes, sir.
Senator INOUYE. Nothing in the educational system?
Mr. TROWBRIDGE. In the educational system, we note here that we

favor that.
Senator 'Not-YE. Then something has to be done legislatively?
Mr. TROWBRIDGE. Does it? I do not know.
Senator INOUYE. I suppose someone must provide leadership because

we have had nearly 200 years of imperial system. I would think that
many communities and school systems would be reluctant to convert
their educational system to achieve predominance in metric language if
no one provides this national leadership.
Mr. TROWBRIDGE. I understand that the NEA has taken a strong

resolution in this regard 
Senator INOUYE. In favor of a planned conversion program?
Mr. TROWBRIDGE. Could they not provide that leadership?
Senator INOUYE. We have been waiting for 200 years now.
Please proceed, sir.
Mr. TROWBRIDGE. Right.
Item No. 8, "the Nation is already heading toward such system

slowly and haphazardly."
We state it is widely known that United States use of metric units is

increasing. It has not been shown that this country will abandon the
inch-pound system and convert to metric as the exclusive system.
In real terms, the Nation is becoming bilingual where the need exists.
Finding No. 10, "small businesses and self-employed craftsmen

would benefit from a coordinated conversion program."
This has not been proven—and in fact is strongly debated. Many

small businessmen and craftsmen are seriously concerned over how they
would be affected by a national conversion program. They fear that in
effect it would force metric unit usage to increase and accelerate at a
rate much more rapidly than would occur through the normal process
of evolutionary "freedom of choice."
Some of the findings are unsupported and undocumented by the

U.S. metric study data. Included are 
Senator INOUYE. On the matter of freedom of choice, have you had

an opportunity to study the administration joint resolution?
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Mr. TROWBRIDGE. I received it last night, read it through once; I have
not had a chance to digest it. In general the terms in the administra-
tion proposal, if a bill is to be passed, look much more acceptable than
those that appear now in the Pell bill. I am coming to that.

Senator INOUYE. All right.
Mr. TROWBRIDGE. Some of the findings are unsupported and undocu-

mented by the U.S. metric study data. Included are:
Finding No. 2, "the adoption of such system would result in new

jobs in the United States."
Finding No. 4, "the benefits of conversion would offset the costs of

conversion."
Senator INOUYE. Wasn't that one of the findings of the metric study?
Mr. TROWBRIDGE. This is one of the findings in the Pell bill preamble.
Senator INOUYE. Well, Secretary Wakelin also asserted that.
Mr. TROWBRIDGE. We have studied the same data, and we note that

while there is some conjecture that there would be long-term benefits
these are not documented in any of the data which we have analyzed.
In fact our AMA companies could find no benefits to offset the cost of
conversion.
Finding No. 5, "conversion to such system would be a stimulus to the

economy and to new investment in plant equipment."
Now addressing section 3 of the bill, as indicated previously, after

further review, you may wish to choose wording other than 'official
and standard" to express the legislative intent. In addition, we are
opposed to inclusion of a target date of 10 years for completion of a
national metric conversion program. The AMA is not convinced that
the need for a legislated, nationally directed metrication program has
been shown. We have not seen evidence that the United States would
benefit from such a program with a timetable and arbitrarily fixed end
point. Studies by AMA member companies who responded to the U.S.
metric study cost questionnaire indicated that under ideal conditions
their opinion conversion periods are between 10 and 18 years.
I might point out that these ideal conditions presume you would

have an educated public and you would have available parts and ma-
terials in metric modular measure and that they would be available
at no extra cost. This, of course, was a theoretical study.
If after full consideration of the matter Congress decides that

a national conversion program is needed we believe that Congress
should carefully study the proposed 10-year schedule and consider
leaving the schedule and completion date open until it has been
presented with a well thought-out recommendation and supporting
documentation for a national plan and an overall program.
Senator INOUYE. What would convince your organization of a need

for conversion?
Mr. TROWBRIDGE. I think the best convincer would be an economic

advantage—incentive to change.
Senator INOUYE. I ask this question because I am rather impressed

by the fact that when Great Britain, Australia, and New Zealand
complete their conversion program the United States would be the
only major industrial country insisting upon predominant use of the
imperial system of measurement. Why would all these countries
decide to convert to the metric system? There must be merit in it;
I do not suppose our mother country is made up of dodoes.
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Mr. TROWBRIDGE. They have decided to convert as a national policy,
and I think I pointed out that an evolutionary conversion may take
place as we impinge more on these countries that are converting
or have converted. But I think the ballpark in Britain and Australia
is different than the ballpark in the United States as regards the
percentage of national product which goes into international trade
in those countries and in their trading partners.
Senator INOUYE. Please proceed, sir.
Mr. TROWBRIDGE. Section 3(b)—this portion of the bill refers to

assistance in bearing cost of conversion and to a national education
program.
In the opinion of AMA any proposed metric conversion legislation

should establish and firmly adhere to the principle that conversion
costs are the responsibility of those who incur them. This approach
assures that, among the millions of affected people businesses, et
cetera, each would have economic incentive to convert to metric in
the most advantageous and efficient manner. A program of Federal
subsidy for conversion appears to be workable, as well as prohibitively
costly—since metrication would affect the entire Nation.
The AMA is in accord with the bill's reference to educational pro-

grams that would familiarize the general public with the metric system
and teach it to school children.
Senator INOUYE. Mr. Trowbridge, I gather from this that the AMA

would agree with the administration's proposal that the costs should
be where they fall, but would you also be in favor of providing, say,
study grants or special subsidies to school systems to provide special
educational programs for conversion?
Mr. TROWBRIDGE. I would think if this were for the purpose of

developing curricula and plans for guidance of schools this would
be worthwhile. But to say that the 'Government was going to supply
extra moneys to the 40,000, 50,000, or 70,000 school systems in our
country would be to allow them to leave out of their budgeting moneys
which normally would be used to teach weights and measures to their
children and then allow them to come to the Government to ask for
moneys just for metrication. I think the metrication should be taught
along with other subjects as it is now done. It is not all that difficult
as I see it.
Senator INOUYE. Please proceed, sir.
Mr. TROWBRIDGE. National Metric Plan, title I. The AMA has the

highest regard for the NBS and its able scientific staff. However, since
the problems surrounding conversion of the United States to the metric
system are largely economic and influence management planning and
decisions of many and varied organizations, Congress might wish to
consider giving the responsibility for U.S. metric conversion to an
independent citizens panel or board, duly appointed and representing
all sectors of society, including government.
This board or panel could be supported by appropriate staff activity

of one of the administrations departments and certainly the board
should be authorized to set up study groups, grants, as you have
suggested, or other things which are needed to carry out such a plan.
Tppropriations authorized, section 102. The AMA 'believes that

appropriations should be authorized only for funds needed to plan
and administer whatever legislated program is to be undertaken, and
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that moneys should not be provided to pay people or companies just
to "go metric."

Metric conversion assistance, title II. Conversion assistance to busi-
ness and individuals: As indicated above, the AMA opposes this
portion of the bill and generally believes that Federal metric conver-
sion subsidies are neither in the best interests of the country nor, would
they be conductive to economic efficiency in a national metric conver-
sion program.
This is the extent of our remarks directed to specific provisions of

S. 2483.
I would like to summarize with a few concluding remarks.
On a subject as complex and far-reaching as this there is not

complete unanimity of opinion among AMA member companies on
all its details and ramifications. AMA member companies have vary-
ing needs and involvements in world affairs. There are fundamental
principles, however, upon which there is general agreement and they
are summarized here.
The AMA recognizes the increasing importance to the United

States of the metric system of measurement and to this end advocates
educational effort leading to good use of metric measurement in this
country when and where appropriate. To this end, some of our tech-
nical societies are hard at work doing it.
At the same time AMA strongly recommends that all parties in-

volved in facing the problems of metric use recognize the importance
of the consensus principle of creation and use of voluntary standards,
and the inherent advantages of industrial use of chosen engineering
standards free from any coordinated plan or legislative direction.

International engineering standards in many areas of common in-
terest are of growing importance to industry in the United States
and throughout the world, and to this end AMA strongly endorses
increased participation by the United States in international stand-
ards making, and active Federal endorsement and support of the
American National Standards Institute in this field.
In view of the world measurement system trends, we can well under-

stand the need for Congress to study the situation exhaustively and
determine whether or not legislative action is needed.
We feel also that Congress will want to consider carefully the cost

of such conversion.
From the booklet here, "A Metric America

' 
a Decision Whose Time

Has Come," NBS S-345, reference to benefits and cost begin on page
97. These may be summed up as follows.
The manufacturing industries, estimate, $25 billion; nonmanufac-

turing business, no estimate, but we can appreciate there will be some;
weights and measures, $340 million; Federal civilian agencies, $600
million; Department of Defense, $18 billion; Labor, no estimate given;
Education, $1 billion; and there is nothing in there about conversion
of cities.
The total that I have here without taking into account the numbers

which have been omitted because they were unable to put a handle on
them comes to $45 billion.
We appreciate having an opportunity to testify at these hearings,

and wish to assure you of our fullest cooperation in providing any
further information you may need from AMA or its member com-
panies. We will do our best to comply and help out.
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John Benedict is with me to answer any additional questions youmay have, Senator.
Senator INouyE. My big question is, would you be opposed to the

articulation of a national policy to make the metric unit of measure
the predominant language of measurement in the United States?
Mr. TROWBRIDGE. I must answer that question quite carefully, be-

cause let me 
Senator INOUYE. This is the phraseology used in the administra-

tion's measure.
Mr. TROWBRIDGE. One of the points I have made on other occasions

in this regard is that such a position tends to undermine our bargain-
ing power in international standards activities. Now maybe this point
is no longer valid, but the enunciation of such a policy immediately
tells the rest of the world these people—the U.S.A.—are paper tigers
with their standards. It suggests that we are going to wash our stand-
ards down the drain and that we will come up with new metric stand-
ards even though such standards do not exist in metal, or in fact, and
that world trade will be able to eliminate all inch-based standards.
In this respect I think that the enunciation of such a policy does

put us in a bad position in international standards. But from the
standpoint of getting from here to there, such a policy might be accept-
able if it is properly stated with caution and regard for the actual
international engineering standards situation.

Senator INOUYE. I cannot quite understand that. Are you suggest-
ing that by maintaining our predominantly Imperial system of meas-
urement, with the inch, foot, and yard, that we can get an upper hand
in the negotiations or bargaining with these standards organizations?
Mr. TROWBRIDGE. No. Let me explain it differently.
Senator INOUYE. Can be force the Europeans to adopt the inch

system?
Mr. TROWBRIDGE. May I use an example. Wheels and tires around

the world, with a few exceptions, are in-based. The diameter of the
wheel and width of the rim, which are very critical measurements in
the fit of a tire and its safety and load carrying capacity of the wheel
and the rest, are inch-based. If a policy in the United States were
enunciated that we plan to go metric, the position of the people that
we negotiate with in engineering standards would be, "you are going
to change your standards to a metric base, too." This is the attitude. I
have been to international standards meetings. Senator, and I know
exactly how they react. They say, "Well, since this is not a metric base
we will clean it up and rationalize it." This means that the size stand-
ard will change, and all the equipment, and technical data will have
to change with it.
This is one of the things which I feel would be undermined by such

a policy. I did not say that I thought we should continue exclusively
with the customary units of measurement.
Senator INOUYE. As you have indicated, you are presently con-

verting the inch system to the metric system.
Mr. TROWBRIDGE. We are required to express all international stand-

ards recommendations in metric units.
Senator INOITYE. What difference would the administration's meas-

ure make to your operations?
Mr. TROWBRIDGE. Our AMA operations?
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Senator INOUYE. The way I view the administration bill is that it
would not affect you at all since it calls for a voluntary conversion. It
enunciates a national policy that the metric system should be pre-
dominant over a span of time, possibly 10-15 years. It would provide
national leadership in teaching our youngsters something about the
metric system of measurement.
Mr. TROWBRIDGE. Our only question is whether such a policy is

needed and could not not be delayed until there was sufficient metric
usage to warrant such a policy.
Senator 'Not-YE. I quite agree with you there are sufficient laws

in our books on the Federal level, the State level, and the local level
to bring about conversion, if such be needed, because by law the States
can set the units of measure; the State of Hawaii and the State of
Michigan, for example, at this moment can constitutionally convert
everything into metric units. But in 180 years no one has done this,
and we have been advised that it would be in the best interests of the
United States if we began converting to a predominantly metric sys-
tem voluntarily.
But I gather you would be against even the administration's

measure?
Mr. TROWBRIDGE. I say if legislation needs to be passed, if in the

wisdom of Congress it should be passed, we would feel that the pro-
posal of the administration has merit; yes.
Senator INOUYE. You are not against it?
Mr. TROWBRIDGE. I am not against it as such.
Senator INOUYE. If given a choice between status quo or the admin-

istration measure, which would you select?
Mr. TROWBRIDGE. I believe our position would be status quo.
Senator INOUYE. Is that your position, sir?
Mr. BENEDICT. Yes, sir; although I would not characterize it as

status quo. I feel the use of metric measurement units is increasing
and that rate will accelerate year by year in the immediate future
under voluntary response to need.
Senator INOUYE. Won't it save some money to your organizations

in the training; programs if high school graduates came into your
factories knowing something about metric measurements? I presume
you would spend some dollars training them, and you would have to
convert their thinking from the inch to the metric measurement. Or
does this come automatically?
Mr. TROWBRIDGE. This is one of the anticipated costs going metric.

You have to convert your entire work force over some period of time
to deal with the metric units.
No; as we have indicated, we think there should be dual education.

The only question is whether you need heavy legislation in order to
accomplish this. I think there are mechanisms already in being that
can accomplish this.

Senator INOUYE. We have gone through the curricula of just about
every State in the Union and the official ones all provide for the inch
measurement. So I would gather that with the status quo you will
have to continue your training program to teach these young men
and young women going into your organizations to convert their think-
ing into the metric system.
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Mr. TROWBRIDGE. Well, not everyone has to have such a thorough-
going knowledge of the metric system as one must have if they are
a meteorologist or a physicist. Actually, the units which are needed
in the general workingman's life are the meter, the liter, and the kilo-
gram. Beyond that the system becomes much more scientific and this
would be handled in the educational institutions.
Senator INou rE. I appreciate your appearance here this morning.
(The following information was subsequently received for the

record:)
AUTOMOBILE MANUFACTURERS ASSOCIATION, INC.,

Detroit, Mich., March 14, 1972.
Hon. DANIEL K. INOUYE,
Senate Office Building,
Washington, D.C.
DEAR SENATOR INOUYE : The attached comments on "Joint Resolution to

establish a national policy relating to conversion to the metric system in the
United States" are respectfully submitted in response to your request to Mr.
Trowbridge who presented AMA testimony at the March 1 hearing.

Since most U.S. businesses and industries do not, for their own purposes,
have justification for full-scale metric conversion programs, we suggest that
if Congress decides Federal action is needed at this time, such action be taken
to "smooth the path" of voluntary evolution—not "force" it unduly.

Also, since AMA verbal testimony (S. 2483 Hearings, March 1, 1972) cited cost
estimates from the NBS final report on the U.S. Metric Study, "A Metric Ameri-
ca" (NBS SP 345), and later in the Hearings it appeared that there was some
misunderstanding of the key timing assumption underlying those national cost
estimates, we should like to take the liberty of commenting on that point.
At the Hearing (March 1, 1972 ) , AMA indicated that the NBS estimates

for national metric conversion cost totaled "at least $45 billion." It was noted
that this figure included: manufacturing industries ($25 billion) . . . weights
and measures ($340 . . . Federal civilian agencies ($600 million) . . .
Department of Defense ($18 billion) . . . education ($1 billion).
The $45 billion figure does not include estimates for such areas as non-

manufacturing businesses.
Later during the Hearings, a reference was made to the $45 billion as the cost

of a "sudden, overnight change" to metric.
Because misunderstanding on this point is so prevalent, we wish to note that

estimates were made on a "least cost, long duration" basis for complete metric
conversion in each area. For example: following the procedure outlined in
"Orientation Guide for Company Metric Studies" (as supplied by NBS) the
manufacturing industries made their studies on the basis of idealized assump-
tions that optimized cost (usually over 8-20 year conversion periods.)

Also included in the $45 billion total is the Department of Defense estimate
($18 billion), which is predicated on a 30-year conversion period.

Hence, as documented by the U.S. Metric Study, it is evident that the overall
cost estimate is not based on a "sudden, overnight change."
We appreciate having this opportunity to give you our views, and shall be

pleased to discuss this with you, or to provide whatever additional information
you may require.

Very truly yours,
WILLIAM F. SHERMAN,

Director, Engineering Division.
Attachment.

AUTOMOBILE MANUFACTURERS ASSOCIATION COMMENTS ON JOINT RESOLUTION:

To ESTABLISH A NATIONAL POLICY RELATING TO CONVERSION TO THE METRIC
SYSTEM IN THE UNITED STATES

INTRODUCTION

The Automobile Manufacturers Association (AMA) is pleased to have an
opportunity to comment on the Joint Resolution: To Establish a National Policy
Relating to Conversion to the Metric System in the United States.
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On March 1, 1972, at hearings on S. 2483 (Metric Con
version Act of 1971)

the AMA described current measurement unit pract
ice among its member

companies and noted that ". . . Presently, for the purpose 
of conducting opera-

tions in the U.S., most AMA member companies do not h
ave internal needs or

justification for initiating company-wide conversion programs in this

country. . . ."
We also questioned the need for a legislated, nationall

y directed metric con-

version program and particularly a ten-year target date for 
completion of such a

program.
We reported that ". . . studies by AMA member comp

anies who responded

to the U.S. Metric Study Cost Questionnaire indicated that,
 under ideal condi-

tions, their optimum conversion periods are between 10 and 18 ye
ars ..."

Following the course of voluntary evolution, it is expect
ed that AMA

member companies will gradually increase their usage of met
ric measurement

units. It is anticipated that such increase will occur because
 of: involvement

with international engineering, manufacturing, and sales o
perations; export/

import activities; or because of growing metric usage within t
he United States.

Hence, following the approach now applied, the present use o
f metric units is

determined by need—and future increase would take place in
 accordance with

need.
We suggest that this basic principle may serve also as a 

general guide to

perceiving a valid goal for the nation as a whole . . . and that the
 U.S. national

policy should be aimed at facilitating the use of metric unit
s—at any future

time—to whatever extent they are needed in line with the best
 social and

economic interests in the country.

COMMENTS

Title: We suggest revised wording: "To establish a policy related to 
increased

metric system usage in the United States."
Page 3, item (1) : The ten-year period recommended by the Metric St

udy Re-

port and included in the JOINT RESOLUTION [page 3, item (1)
 ] may be

insufficient time for the massive nationwide change that is envision
ed. Further,

we wish to emphasize our opinion that determination of time periods for
 different

sectors of the society should await the Board's recommendation. 
Some areas

may already be largely metric (as testified by the American Pharma
ceutical

Association) . . . others may be starting self-initiated "soft c
onversion" to

metric units (as stated at S. 2483 hearings by the spokesman for a mult
inational

manufacturer of earthmoving equipment) . . . while others (whose
 operations

are conducted entirely within the United States) may continue indef
initely with-

out needing to adopt metric units.
In any case, if Congress should decide to legislate a national ten-year

 program,

we think it is important that the designated ten-year time per
iod should not

begin until a suitable plan has been prepared (by the "Board") an
d approved

by the Congress.
Page 3, item (2) : AMA agrees that encouragement should be given t

o develop-

ment of new and revised standards based on metric units. Howev
er, we believe

this should occur in response to demonstrated need . . . and w
e suggest that

wording of this item (2) in JOINT RESOLUTION be revise
d accordingly. If

standards development is not keyed to need, effort is wasted b
ecause the result-

ing standards are not implemented.
Page 4, item (5) (b) : AMA member companies endorse inclusi

on of educa-

tional programs in the school system, to teach students the 
metric system to

the extent needed at any given time.
Page 5, item (5) (c) : In amending State and local weights and 

measures laws,

we think provision should be made for voluntary use of metric
 units without

excluding the customary inch-pound units.
Page 6, See. 3: We suggest that the "Board" be called the "Nat

ional Metric

Board."
Page 7, See. 6 (a) : Twelve months appears to be insufficient t

ime for the Board

to "get organized" and complete a planning task of this magnitud
e. During the

S. 2483 hearings, discussion appeared to reflect the opinion
 that more time is

needed. We agree with those who suggest the Board be all
otted 20-24 months

( after funding) in which to devise a suitable plan for foster
ing increased use of

metric units on a truly voluntary basis.
Page 8, item (2) (c): We endorse the stipulation that the Bo

ard shall have

no compulsory powers.
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Page 12. Sec. 13: Instead of calling for the Board to be disbanded after ten years,we suggest that the JOINT RESOLUTION should say that, ten years after theBoard is established, Congress shall consider the necessity for its continuationand subsequently review the matter at two-year intervals.

DISCUSSION

As stated on March 1, 1972, at S. 2483 hearings: the AMA has some reserva-tions concerning formal statement of metric conversion as a national policy.Despite an earnest attempt to embody the "rule of reason" (make no unnecessarychange), such a policy surely would artificially stimulate activity to "go metric".The result could be an accelerated pace of metric unit increase that would not bedesirable or economically justified.
Presently, U.S. metric unit usage is increasing on a voluntary basis. As thisevolutionary trend progresses, it is facilitated by various developments—suchas work underway in U.S. technical societies to acquaint their members withmetric measurement units and provide guidelines for their use.
If Congress decides that some Federal action is required, the AMA favors apolicy designed to facilitate increased use of metric units where such increase isdesirable. The policy should encourage broad education in the metric system.Also, appropriate Boards and panels could assist in coordinating increased metricunit usage—especially where some degree of intra-industry and inter-industrycommunication and joint planning is necessary.
In regard to timetable for a U.S. "master plan" designed to "smooth the path"of voluntary increase in metric unit usage: we believe it is apparent that, uponthoughtful consideration of the wide scope and many ramifications, the Boardshould establish the very complex schedule only after extensive investigation,consultation, and fact-finding in the various sectors of the economy.
Recognizing that the question of possible Federal subsidies for metric con-version is among the controversial aspects of this issue, the AMA wishes toexpress support for the position taken by the JOINT RESOLUTION (page 2)that ". . . maximum efficiency will result and minimum costs to effect the con-version will be incurred if the conversion is carried out in general without Fed-eral subsidies . . ." It is our opinion that this approach, coupled with firm ad-herence to the concept of voluntary metric unit increase, would help to avoidbuildup of a costly "bandwagon effect" and assure retention of an incentive toalign metric unit usage with genuine need and value.

SUMMARY OF AMA VIEWS

On a subject as complex and far reaching as this, there is not complete una-nimity of opinion among AMA member companies on all its details and ramifica-tions. AMA member companies have varying needs and involvements in worldaffairs. There are fundamental principles, however, upon which there is generalagreement and they are summarized here.
The AMA recognizes the increasing importance to the United States of themetric system of measurement and to this end advocates educational effort lead-ing to good use of metric measurement in this country when and whereappropriate.
At the same time AMA strongly recommends that all parties involved in facingthe problems of metric use recognize the importance of the consensus principleof creation and use of voluntary standards, and the inherent advantages of indus-trial use of chosen engineering standards free from any coordinated plan orlegislative direction.
International engineering standards in many areas of common interest areof growing importance to industry in the United States and throughout theworld, and to this end AMA strongly endorses increased participation by theUnited States in international standards making, and active Federal endorse-ment and support of the American National Standards Institute in this field.In view of world measurement system trends, we can well understand the needfor Congress to study the situation exhaustively and determine whether or notlegislative action is needed.
The AMA and its member companies are pleased to provide the foregoing com-ments, and we stand ready to explain or supplement this material as may berequired.

Senator PEARSON. Mr. Chairman, I am sorry to be late. I have noquestions. I did not hear the testimony.
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Senator INOUYE. Gentlemen, thank you very much.
Our next witness is Mr. Kenneth Peterson, accompanied by Mr.

Mark Roberts.
Gentlemen, welcome.

STATEMENT OF KENNETH PETERSON, LEGISLATIVE REPRESENTA-
TIVE, AMERICAN  EDERATION OF LABOR AND CONGRESS OF

INDUSTRIAL ORGANIZATIONS; ACCOMPANIED BY MARKLEY

ROBERTS, ECONOMIST

Mr. PETERSON. Thank you, Senator. As you said, my name is Ken-
neth Peterson. I am a legislative representative for the AFL—CIO, and
I am accompanied by Markley Roberts, an economist in the AFL—
CIO research department.
In 1969, after Congress enacted the 1968 law authorizing a study

of the possible use of the metric system of weights and measures in
the United States, the AFL—CIO convention adopted a resolution on
the metric system, pointing out that American workers have a high
stake in the costs of conversion to a metric system of weights and
measures. The 1969 resolution insisted:
1. That the present government study of possible conversion to the metric

system recognize workers' investments in tools which would become obsolete
due to conversion.

2. That the extent to which knowledge of the metric system might become an
employment prerequisite be examined, in any planning for conversion to the
metric system.

3. That workers' educational and retraining measures be determined, as part
of any change in the system of weights and measures.

4. That relief measures, necessary to offset cost to individual workers, be
made an integral part of any possible conversion to the metric system.

Last year, Senator Pell introduced his proposed Metric Conversion
Act, S. 2483, a bill to provide a national program in order to make the
international metric system the official and standard system of meas-
urement in the United States and to provide for converting to general
use of such a system. within 10 years.
We believe that while such a move might prove to be desirable, the

Pell bill is premature because it is the result of a poorly conducted
study of the feasibility of conversion. This study, "A Metric America:
A Decision Whose Time Has Come," by the National Bureau of
Standards in the U.S. Department of Commerce, is the result of the
1968 enactment of Public Law 90-472 which called for an inquiry into
both the beneficial and detrimental effects of conversion to the metric
system.
The National Bureau of Standards, which handled the inquiry

for the Commerce Department, failed to study the economic ramifica-
tions of the proposed conversion to workers, industry, consumers, and
the American economy in general.

Instead, the study committee, on which labor was vastly under-
represented, concentrated on how conversion could be most easily
accomplished.
In addition, the committee report, forwarded to the Congress last

August, is notable for what it does not report, as well as for its
timetable for conversion.
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It does not report, for example, the finding of labor members of
the committee that, instead of the widespread enthusiasm for conver-
sion, the committee reports, there is really widespread indifference
to such a change.

It does not report on some of the strong objections brought by labor
representatives and others to the recommendation that costs incurred
by conversion be allowed to lay where they fall.
These costs would include retraining in many fields, purchase of

new metric tools and costs to the consumer through changes of quantity
in consumer purchases. Such costs would total more than $60 billion.
What is clearly needed then, to overcome the failings of the first

study, is a new look at conversion with special emphasis on the cost
of such a step to the American worker and his family. Such a study,
made by a group representing a true cross section of American society,
could be a valuable aid for the Congress in its deliberation over
conversion.
It is essential that such a study group have representatives of em-

ployers, of workers, of consumers, and all others concerned with the
problems and potential benefits of conversion to the metric system.
And it is equally essential that scientists already committed to the

use of the metric system, be represented, but only in fair proportion
to the rest of society.

Just last month, the AFL—CIO executive council called upon Con-
gress to establish a new conversion study committee, independent of
any agency of government, to conduct an inquiry into all phases of
the conversion of weights and measures to the metric system.
We urge that such a committee have representation from all seg-

ments of American society, including organized labor and that the
committee should be allowed to conduct its study and make its report
before any action is taken on S. 2483.
Mr. Chairman I appreciate this opportunity to present the position

of the AFL—CIO.
I thank you.
Senator INOUYE. Thank you very much, Mr. Peterson. It is always

good to see you, sir.
Mr. PETERSON. Thank you.
Senator INOUYE. Don't you think it would be possible for organized

labor to adequately protect its interest by appropriate representation
on the metrication board?
Mr. PETERSON. We don't know 
Senator INOUYE. I am speaking now of the administration measure.
Mr. PETERSON. We are not familiar with the administration

measure.
Senator INOUYE. The administration measure differs from the Pell

measure in two basic areas: One, it provides for voluntary conversion.
It says that it will be the national policy to make the metric unit of
measure the predominant language of measurement in the United
States. It speaks vaguely of a time period of roughly 10 years or so.
It would be a dual system. It will not be the sole legal system.
In fact, we will have two official systems, the customary system and

the metric system.
It also differs with the Pell bill in not providing subsidies, grants,

or special loans for conversion costs.
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However, the metrication board in its wisdom might provide special

funds for retraining programs or for educational purposes. It has

been suggested that since there is a gradual phasing out of tools, for

example, metric measurements can be adopted slowly. I don't suppose

tools last forever, do they?
Mr. PETERSON. No, sir.
Senator INOUYE. They can be replaced as you go along, as the pro-

gram is being phased in. Wouldn't that gradual phasing out under a

voluntary 10-year program meet this objection?
Mr. PETERSON. Well, this is what we don't know, sir. This is why

we are asking for more study. We are not sure.
Senator INOUYE. The committee is impressed, as I indicated to the

prior witness, that of all the major industrial countries in the world,

the United States is the only one insisting upon the system which was

based upon the feudal imperial system based on inches and feet. All

of the other industrial countries have either converted or are in the

process of converting: Great Britain, Australia, and New Zealand.

This leaves only the following countries who are still holding on to

their own or the imperial system of measurement: Barbados, Gambia,

Ghana, Liberia, Muscat and Oman, Sierra Leone, Southern Yemen,

Tonga, Trinidad, and the United States.
We are hoping that we might be able to join the rest of the world.

Mr. PETERSON. We could see that possibility, sir, and have said in

the testimony here, we believe that while such a move might prove to

be desirable, the Pell bill is premature because it is the result of a

poorly conducted study of feasibility of conversion.
All we ask, sir, which we think is reasonable, as it affects us so much,

and, of course, all of America, is that it be given more study, by a truly

representative committee of all segments of American society, in-

dustry, labor, farms, the whole broad group.
Senator IrTourE. Don't you believe that labor was properly repre-

sented in the last metric study?
Mr. PETERSON. NO. sir; we do not.
Senator INOUYE. As you may be aware, the first study on the metric

conversion was about 180 years ago, and since that time, we have had

several studies. Granted, not all were of major significance, but we

have been talking about conversion for many decades now. Your justi-

fication for additional study is the conclusion that this conversion may

cost $60 billion. How did you arrive at that figure?
Mr. PETERSON. I would be happy to call on Mark Roberts for that.

Mr. ROBERTS. This is based in part on the figures that are presented

in the report, the National Bureau of Standards' report, supplemented

by our own estimates. It is admittedly a rather foggy figure. The

preceding witness suggested a figure of $45 billion, which came from

figures in this report, and we have added our estimates to this.

Senator INOUYE. None of us is absolutely certain, but I believe the

estimates of $15 and $60 billion are based upon the assumption that

the conversion would be sudden; that immediately we would have to

change our machine tools, books, highway signs, equipment, etc.

But if it's effected gradually over a period of many years, obsolete

tools and equipment would be replaced as they become worn and

obsolete. In fact, some of our military equipment is now in the metric

measurement.
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- Mr. ROBERTS. I believe the report itself suggested about 75 percent
of the costs will occur in the first 10 years, so there will be something
of a bunching up in the early stages. But you are correctly indicating
that the cost will be spread over a period of time.

Senator INOUYE. Whether you have a conversion or not, machine
tools will have to be replaced, isn't that so?
Mr. PETERSON. This is true, sir; but we would hope that any con-

version of this sort would indeed be gradual, but we have found—
and it follows in history—that once it starts, then there is the move-
ment, instead of this long drawnout gradual thing.
We are remembering the talks of subways in New York. They said

it would take a long time to convert to the dime fare. Well, as time
passed, they converted overnight and in the Pell bill, there is an
18-month period.
With regard to the volunteer, we find that in these things, in the

history of America, when they have been volunteer, they are generally
followed by a draft.
Senator INOUYE. How do you find 
Mr. PETERSON. We want a real study, Senator, before we start into

this thing, before we take the necessary steps. We are not opposed to
this conversion to the metric system or becoming unified with the rest
of the world. We say not a sufficient study has been done as how it
will affect us.
We ask that this study be conducted.
Senator INOUYE. What is the experience of the working man in the

conversion that has already occurred in the United States? We have
been advised that many companies are converting on their own be-
cause of the economic necessities. Have the workers found this con-
version difficult? Are they opposed to it?
Mr. PETERSON. Mr. Roberts.
Mr. ROBERTS. Let me say in the areas where the use of both systems

is most prevalent—this is particularly among the machinists—the
machinists are able to handle these problems—they are able to handle
both systems without any major problems.
Now when I say without any major problems, that doesn't mean

there are no problems. There are problems of translating from one
system to another. But in general, where people in the machine tool
industry are involved, the well-rounded machinist is able to deal in
both systems.
'Senator INOUYE. Have your members opposed this gradual

conversion?
Mr. ROBERTS. We have had members who are reluctant and negative,

and we have had some who are indifferent; I don't think there has been
any positive reaction. It has been more a matter of indifference and
negativism, because there has been some concern about the effect of an
excessively hasty change. That is why we ask for further study.

Senator INOUYE. I am certain you are much more aware than many of
us of the deluge of foreign automobiles on our highways. I would
presume that many of our mechanics now would have to retrain
themselves to repair a Volkswagen or a Datsun or a Mercedes. Do
these mechanics resist this conversion?
.Mr. ROBERTS. I really can't say for certain, because I think this is

an area where the machinists union would be more knowledgeable.
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I know there are American mechanics who are able to work com-
petently on foreign cars and there are American mechanics using
metric system tools. So I think it is not true to say that American
workers don't use the system already in some aspects of their work.
Senator INOUYE. Thank you very much.
Senator PEARSON. Mr. Peterson, if you have no confidence in the

report prepared by the National Bureau of Standards, has the AFL—
CIO made an in-depth study of conversion to the metric system?
Mr. ROBERTS. Senator, we have had in 1970 in connection with the

study, a meeting of AFL—CIO unions, and in the course of this meet-
ing, we discovered what is referred to in the text here of our prepared
statement, the fact that there was no enthusiasm, and in fact, there was
a considerable negative feeling.

Senator PEARSON. If I may interrupt, there is little enthusiasm for
any sort of change. That is a part of human nature, I think. But if
labor has not made a study, what did your 1969 resolution rest upon
when you made some four itemized objections to the conversion?
Mr. ROBERTS. We were aware of the law passed in 1968, and we were

urging at that time that the study called for by the law include
labor participation and provide for full, thorough, and objective
studies of the costs to workers and their families, and to consumers,
and also—
Senator PEARSON. I understand.
Mr. ROBERTS (continuing) . And also to the general public.
Senator PEARSON. I understand. I should think this would be of

enormous interest to organized labor. We have a vote. We have to go.
I would like to ask, what was the labor representation on the Bureau

of Standards committee that you find so vastly underrepresented?
Mr. ROBERTS. There were three labor members on that committee. One

was the research director at that time of the International Association
of Machinists, and the research director of the International Brother-
hood of Electrical Workers, and the research director of the Oil,
Chemical, and Atomic Workers, just three people from the labor
movement.
Senator PEARSON. Out of a commission of how many?
Senator INOUYE. Forty-three.
Senator PEARSON. All right.
Senator INOUYE. I believe the record will show there were three out of

43, so I can understand your claim that labor wasn't proportionately
represented.
Mr. PETERSON. No; especially when it comes to us, that the workers

are the ones who are affected by it. Thank you.
Senator INOUYE. We have a vote, as Senator Pearson indicated.
We will recess now and reconvene at 1 p.m.

AFTERNOON SESSION

Senator INOUYE. The hearings will resume again.
I hope that we will have at least 20 minutes for the next witness.
Our next witness is Mr. Melvin Green, director of the codes and

standards, American Society of Mechanical Engineers.
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STATEMENT OF MELVIN GREEN, DIRECTOR, CODES AND STAND-
ARDS, AMERICAN SOCIETY OF MECHANICAL ENGINEERS

Mr. GREEN. Thank you, Mr. Chairman.
Senator INou YE. Welcome to the committee, sir.
Mr. GREEN. Thank you, Senator.
As you said, my name is Melvin Green, director, codes and stand-

ards, American Society of Mechanical Engineers, and I am here to
testify on behalf of the society.
We appreciate this opportunity to appear before the committee to

testify on S. 2483.
The American Society of Mechanical Engineers is a professional-

technical society with a membership of over 60,000 practicing en-
gineers and allied scientists. The society was founded in 1880 and its
stated purpose emphasizes the stimulation of technological exchange.
This is accomplished through the conventional media a meetings, ex-
hibits, and through the printed page in the form of periodicals, books,
and pamphlets.
A society activity of prime importance has been the development of

sound engineering standards and safety codes a notable example of
which is the ASME Boiler and Pressure Vessel Code, which is refer-
enced in the safety regulations of more than 70 jurisdictional authori-
ties. These include most of the States of the United States, the major
cities in those States which have yet to reference the code, and all of
the Provinces of Canada.
A number of Federal agencies include the ASME Boiler and Pres-

sure Vessel Code and the other ASME sponsored safety standards in
their respective regulations.

Just to give you an idea of what the Boiler and Pressure Vessel
Code is and the volume of it; this is one section of a 12-section code.
This section covers nuclear powerplant components. To maintain this
one section of the code requires 180 engineers who meet 6 full weeks
a year and last year there were working groups of that committee that
met during 40 weeks. That was because we were coming out with a
revised document using the system approach; the 1971 edition of this
code.
Our codes and standards activity is extensive. We have some 5,000

engineers who volunteer and who are devoted to this activity. We
have some 500 projects of which this code, the Boiler Code, is one of
the 500, and this one-twelfth of the Boiler Code.

Particularly because of this major codes and standards activity and
because of its general technological concern, the society has for many
years been involved directly in a number of studies dealing with the
increased use of metric weights and measures in the United States of
America and similar trends toward metric usage in other nations of

' the world.
In view of the vast involvement of mechanical engineering tech-

nology and mechanically oriented industry in measurement, the society
believes that it can provide valuable counsel in the development of any
national plan for increased use of the metric system. We stand ready
to take leadership in the development of the many new and revised
national and international standards which will be needed to aid such
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an increased metric usage in the United States of America and in
international trade.
In addition, the American Society of Mechanical Engineers can

provide a useful service for the mechanical engineering field and re-
lated industry in training and educational programs related to con-
version from the United States of America customary units to metric

units.
Through its special committee on metric study, the society has taken

note of the United States Metric Study report, which was submitted
to Congress by Maurice 11. Stans, Secretary of Commerce, during
July 1971 and has studied S. 2483, submitted by Senator Pell for the
purpose of implementing the recommendations of the United States
Metric Study report.
I may add that our special committee on metric study had repre-

senatives from all of the 11 regions of the American Society of Me-
chanical Engineers, which covers Canada, the United States, and parts
of Mexico. We had input from all these regions because the officers
from these regions who were members of the study committee went
to the regions trying to get input as to the direction we should recom-
mend to our council and in turn to this committee.
As a result of this study, the society would like to introduce the

following comment:
(1) It does not appear to be desirable to provide a financial in-

centive through Federal subsidies and tax writeoffs in order to spur
conversion to metric. It is the opinion of the society that such financial
offers will add substantially to the national cost of conversion and will
be extremely difficult to administer equitably.

It is believed that moneys appropriated should only be those amounts
necessary for coordination, developing of programs and communica-
tions with the various segments of the economy. If during the conver-
sion period hardships are experienced by certain segments of the
economy, these hardships can be alleviated through other assistance
programs or through subsequent legislation having direct bearing on
the question.
(2) It is believed that an independent commission, appointed by

the President, should be responsible for developing and directing the
conversion plan, and that this commission preferably not be desig-
nated as a part of any of the administrative branches, although one
of the administrative branches of Government might provide neces-
sary services. The commission should be composed of representatives

from the general public, government, industry, commerce education,

the professions, et cetera. It should be authorized to establish special

advisory committees in any of the many disciplines which will require

special attention.
(3) The number of years set as a target date for conversion to metric

should not be stipulated in the metric bill; rather the time period

for conversion should be left for development by the commission.

Such a time period may well be a series of time periods for various

sectors of industry, commerce, and the general public, which can be

best determined after appropriate study by the commission and 'ad-

visory committees. The time periods would, of course, be reported to

Congress and the Nation in progress reports of the commission.

80-781-72-8
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In conclusion, I would like to reiterate the American Society of
Mechanical Engineers' willingness to participate in the development
of plans for increased metric use on the part of mechanical engineer-
ing oriented industry in assisting in the necessary educational and
training programs, and developemnt or revision of the many engi-
neerincr standards which will be required for a number of years to
come during such increased metric usage.
Thank you very much for the opportunity to appear before the

committee. I will be glad to entertain any questions.
Senator INOUYE. Mr. Green, I thank you very much for your tes-

timony this afternoon. I gather from your statement that your society
would favor the measure prepared by the administration which will
be introduced shortly.
Mr. GREEN. Unfortunately, the society has not had an opportunity

to study that.
Senator INOUYE. We are aware of that. It will be officially intro-

duced sometime soon. It is essentially what you have been advocat-
ing. It does not make the international system the sole legal system
of the United States. We will still have the dual system, but it would
be a national policy that the metric unit of measurement will be the
predominant language of measurement in the United States within
10 years.
There would be no subsidies or grants or loans. We would have a

special commission appointed by the President with representation
from all segments of society which would develop plans after 12
months of hearings and studies.
I think essentially, if I read your statement correctly, you are favor-

ing the administration measure.
I would hope for the record, if you will, study the measure which

will be submitted soon and favor us with your comments.
Mr. GREEN. We would be glad to do that.
Senator INou x. Unfortunately, when we called these hearings we

just had one bill before us. I think you are leaning toward the ad-
ministration bill.
Mr. GREEN. Well, we will study the administration proposal and

we will submit our comments.
(The following information was subsequently received for the

record :)'
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS,

New York, N.Y., March 14, 1972.
Senator WARREN MAGNUSON,
Senate Office Building,
Washington, D.C.
DEAR SENATOR MAGNUSON : At the conclusion of Mr. Melvin R. Green's testi-

mony on March 1, 1972 before the Committee on Commerce. U.S. Senate on the
Proposal to convert to a Metric System of Weights and Measures ( S. 2483),
Senator Inouye requested that the Society study the Joint Resolution and present
its views regarding the Joint Resolution.

After such study, The American Society of Mechanical Engineers feels that the
Administration Proposal is fundamentally in accord with the testimony of the,
Society with respect to the Pell Bill, S. 2483.
We would like to suggest, as we did at the hearing, that any legislation

relating to the conversion to the metric system in the United States not stipulate
a time for completion; rather, the Metric Board should be requested to develop
the timetable for various sections of the economy during development of the con-
version plan.
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The ASME is of the opinion that the one year period proposed for develop-
ment of a conversion plan is too short; at least six months will be required to
select and accredit the suggested Board: then, the Board will need to appoint
investigative task groups to consult with the many sectors of industry, com-
merce, government and the general public. The reports of these task groups
will need to be integrated to develop a feasible plan; additional consultation
may be required before the final plan is completed; therefore, it appears that
two (2) years to develop a plan would be more realistic.
The ASME also believes that the ten (10) year period contained in the Joint

Resolution may be too short a time to reach the objective to bring about pre-
dominate metric usage; this period could cause undue pressure on certain seg-
ments of the economy. It is our feeling that the bill should not provide for auto-
matic discharge of the Board after ten (10) years but should provide for a
review of the need for the Board by Congress at that time with stipulation of
limited extension period.
As we indicated in our testimony, and in our letter to you of January 18,

1972, the Society, in view of the vast involvement of mechanical engineering
technology and mechanically oriented industry in measurement, believes that it
can provide valuable counsel in the development of any national plan for in-
creased use of the Metric System ( SI). We stand ready to take leadership in the
development of the many new and revised national and international standards
which will be needed to aid such an increased metric ,usage in the United States
of American and in international trade. In addition, ASME can provide a useful
service for the mechanical engineering field and related industry in training and
educational programs relating to conversion from the United States of America
Customary units to Metric ( SI) units.
In conclusion, we repeat our offer to testify before your Committee or one

of its subcommittees on this subject. In order for us to make the necessary
preparation, we would appreciate advance notice of the scheduled dates of such
hearings.
We again express our appreciation for the opportunity that we had to testify

on March 1, 1972.
Sincerely yours,

KENNETH A. ROE.

Senator INOUYE. Thank you very much, sir.
Our next witness is Mr. Frank Masterson, president of the Indus-

trial Fasteners Institute.
I have been advised that Mr. Masterson has to catch a flight.

STATEMENT OF FRANK MASTERSON, PRESIDENT, INDUSTRIAL
FASTENERS INSTITUTE; ACCOMPANIED BY FRANK AKSTENS

Mr. MASTERSON. Thank you, sir. I thank you for your courtesy, Mr.
Chairman. With me is Frank Akstens, who is with us on our profes-
sional staff.

Senator INOUYE. Welcome.
Mr. AKSTENS. Thank you, Mr. Chairman.
Mr. MASTERSON. I am Frank Masterson, president of Industrial

Fasteners Institute, which is an association of manufacturers of prod-
ucts in SIC 3452: nuts, bolts, screws, rivets, and special engineered
assembly components which are vital to the safe performance of all
vehicles, electronic systems, machinery and structures, both to the com-
mercial economy and defense of the United States.
Our industry is a basic industry supplying all other industries, both

for original manufacture and construction, and for service and main-
tenance during the life of the vehicle, machinery, end product, or
structure.
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Our industry is one of the first to be affected by any conversion to
imetric, and to the extent our industry is affected, there s a multiplier

affect on all user industries.
The U.S. Census of Manufacturers shows that in 22 industries the

assembly function, the use of our industry's products, represents more
than 50 percent of total man hours of production.

Senator INOITYE. May I ask a question at this point, sir?
Mr. MASTERSON. At any time, sir.
Senator INOUYE. Have you had an opportunity to study the ad-

ministration's proposal?
Mr. MASTERSON. NO, Sir.
Senator INOUYE. I have read your statement, and it refers to the

Pell bill.
Mr. MASTERSON. Yes, sir.
Senator INOUYE. I would gather, as I have indicated to the prior

witness, that your position would be one that would be in tune with
the administration's proposal.
So, if at some later time, after studying the administration bill, you

will favor us with your comments on that measure, we would appre-
ciate it very much.
Mr. MASTERSON. We would be happy to do that.
Senator INorry-E. I point out that the administration bill does not

have the compulsion that the Pell bill has. It does not specifically say
so, but it makes very clear that your industry, for example, need not
be affected.
Mr. MASTERSON. Our industry will be affected under any circum-

stances. We are on the first line of any conversion. It is an extremely
complex subject.
Senator INOITYE. Even on the voluntary system? Right now it is

voluntary.
Mr. MASTERSON. We are in favor of the voluntary system, yes. I

thought you meant the problem itself was not complex.
Senator INOU YE. No. The Pell bill, I suppose is the compulsory bill.

It makes the SI system the only legal system, with some exceptions,
in the United States.
Mr. MASTERSON. Yes.
Senator INOTJYE. Whereas the administration would authorize a

dual system. It would provide metric studies in schools and so on,
which we don't have at the present time.
But, please proceed, sir.
Mr. MASTERSON. Well, I am going to follow the suggestion you made

that in the interests of saving time I would skip reading my prepared
statement. I have a few notes I thought would put what I had in mind
concerning conversion to metric into rather sharp focus in very little
time for the committee.
In any conversion situation you have soft conversion and hard con-

version. Soft conversion merely translates inch units to metric units
and is proceeding rather rapidly in the United States in supermarkets
for housewives and in other situations right now. U.S. packaging and
labeling laws say you must put on the package or container the con-
tents measured under the inch-pound system.
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For example, Sunsweet Prunes are labeled by law on the container
showing 12 ounces. They add voluntarily the metric equivalent show-
ing 340 grams. This is a translation, or a soft conversion—the contents
stay exactly the same.
Hard conversion is where you have a solid, and you change the form

of that solid such as a screw thread system, recessed head-style or any
other dimension. In this situation you need new engineering, which is
costly and complex. You need new standardization to underpin engi-
neering, both nationally and internationally.
You need new economics. You must determine whether we can afford

the new system.
This morning a point was made that we had the opportunity in the

United States for 180 years to go metric, but we refused to do so. Dur-
ing that 180-year period the greatest system of production

' 
assembly,

distribution, and consumption the world has ever seen was developed.
There was no engineering nor economic advantage in "going metric."
If there had been, our highly competitive economy would have long
ago "gone metric."
Wfiere it was economically practical to go mdric in the 

industry industry, they made this change. Pharmaceutical  used
metric in the laboratory and carried the new "language" into the mar-
ketplace. This was basically soft conversion.
Up to about 1960, the world was accustomed to "old metric." New

metric, or System International, had really begun to develop since
around 1964, and it is still high level discussion concerning both pure
and derived units and nomenclature under the "new metric."
We are a basic industry that has a multiplier affect on all other in-

dustry. We are working extremely hard and rapidly on a voluntary
basis with major multinational companies to develop an optimum
metric system. The thrust of these hearings so far has referred only to
a system of metric units for measurement, and have completely avoided
new engineering, required standardization and economic evaluation.
The 3-year study bill on increasing use of metric in the United States

stressed the fact that there should be engineering standards, engineer-
ing documentation and not just the use of bilingual units

' 
which is the

soft translation. The study demanded a review of hard conversion
requiring new . engineering, new documentation, new economic evalua-
tion.
If this country goes metric, then it is the hard translation we are

talking about—a costly translation in time, engineering talent, and
change of manufacturing processes. It is misleading to U.S. citizens
to do otherwise. ,
Much of the world's technology already has been translated from

basic inch to adoption and adaptation throughout the world to old
metric units.
The international major effort now is to work toward a one-world

system of interchangeable parts stated in the new S.I. terms which are
still evolving.
Our own industry took an innovative and novel position which was

reported in full by the National Bureau of Standards hearings at Deer-
field Academy, August 1970, which were attended by 49 technical
societies and 31 trade associations. Our engineering report No. 1 was



112

referred to in toto. We think our optimum metric fastener approach
provides both an opportunity and incentive for the United States "to
go metric," but on a voluntary basis only. We are not just talking about
measurement, but engineering, standardization, documentation, and the
harsh economic realities of the marketplace.
So there are two problems, soft conversion, which is proceeding

apace in the marketplace, and very rapidly. It is also proceeding apace
in the schools—on a voluntary basis—and we are very much in favor
of this.
It is the hard-core heart of engineering, standardization, and eco-

nomics where the United States does have leadership. It is here that
we are working voluntarily with major multinational companies, not
just fastener companies, but automotive, appliances, communications,
construction, aerospace, machinery, defense, and others.
Because of pressures of your time and this committee, I did want to

draw the difference between just measurement units, translation or
transference of units, which is voluntary conversion, and the costs and
complexities of hard conversion.
We do appreciate, Mr. Chairman, the opportunity you presented to

us to make our statement, and we will answer now any questions you
may have.
Senator INOU YE. Your statement will be made a part of the record

at this point. The administration measure is a voluntary conversion. It
concerns itself only with the units of measurement, volume, height,
weight, et cetera, et cetera.
I would very much appreciate it if you will study that measure and

share your views with us.
Mr. MASTERSON. Thank you very much, Senator.
Senator INOTJYE. Thank you.
( The statement follows:)

STATEMENT OF FRANK MASTERSON, PRESIDENT, INDUSTRIAL FASTENERS
INSTITUTE

I am Frank Masterson, President of Industrial Fasteners Institute which is an
association of manufacturers of products in SIC 3452: nuts, bolts, screws, rivetsand special engineered assembly components which are vital to the safe per-
formance of all vehicles, electronic systems, machinery and structures both tothe commercial economy and defense of the United States. Our industry is abasic industry supplying all other industries both for original manufacture andconstruction and for service and maintenance during the life of the vehicle,machinery, end product or structure. Our industry is one of the first to be
affected by any conversion to metric and to the extent our industry is affectedthere is a multiplier affect on all user industries.
The U.S. Census of Manufacturers shows that in 22 industries the assemblyfunction, the use of our industry's products represent more than 50 percent oftotal man hours of production.
The Industrial Fastener position regarding S. 2483 is:
(1) that notice for the hearings and time for preparation is unreasonablyshort especially in view of the magnitude of the subject and the impact on allelements iof our society. There is no definite assessment representing what is

best for the economy of the United States.
( 2) The Bill is overwhelmingly comprehensive and detailed in areas that have

an unknown and severely high cost to both the Government and industry withoutas yet known measurable benefits to the United States.
We oppose S. 2483 because it is premature, does not fully and properly evaluate

advantages to the United States, disadvantages, costs and ability to recapture
costs, and does not relate to the vital necessity to have meaningful voluntary
consensus standards developed through the American National Standards In-
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•

stitute and ultimately presented to the International Organization for Standard-
ization (ISO) for their consideration.
The Press Release for these scheduled hearings by the Senate Committee on

Commerce regarding S. 2483 which would place our nation on a planned con-
version program to the metric system of measurements arrived in our office
February 23, 1972.

I called Counsel for the Committee, Mr. Henry Lippek at once and requested
permission to make an oral presentation. Mr. Lippek said an oral presentation
would be scheduled for me for March 1 under two provisions: (1) ten copies of
the presentation must be received by the Committee Counsel 48 hours prior to
the presentation or on Monday, February 28, and, (2) 100 copies made available
at the time of presentation on March 1. Two of the allowed days, February 26
and 27 were Saturday and Sunday.
On a matter of maximum importance to United States Industry and the wel-

fare of our country, this seems like short notice indeed. While the Press Release
was dated February 18, a Friday, under normal circumstances it might be ex-
pected to be delivered February 21—this was a legal holiday with no mail
deliveries.
Our basic industry has worked cooperatively for many years presenting our

views before both House and Senate Committees considering legislation on con-
version to metric.
We were heartily in support of the legislation which approved a three-year

study by the National Bureau of Standards and our position presented to the
National Bureau of Standards at a special conference called by them at Deer-
field Academy in Massachusetts in August of 1970 is attached as Exhibit 1.

Digested, we feel United States fasteners standards under the present inch
system are the best engineered, best documented and best proved-in-use world-
wide. There is no incentive for the United States to change from this system
and adopt conversion to metric.
As a progressive constructive and innovative recommendation, our industry

voted to undertake a study to develop an optimum fastener system stated in
metric terms. The National Bureau of Standards included our entire Engineering
Report No. 1 in their presentation to the Secretary of Commerce regarding con-
version to metric, attached as Exhibit 2.
Our study to develop an optium metric fastener system was to develop the

maximum utilization of material and maximum simplification of choice. The
system under study as a philosophy would then provide the missing incentive for
U.S. industry to convert to metric. Our Engineering Report No. 1 indicates that
U.S. Industry can develop a system that will provide a minimum of 25 percent
enhancement in the utilization of material and up to 85 percent in the simplifica-
tion of required kinds of parts vis a vis ISO. The Industrial Fasteners In-
stitute requested the American National Standards Institute to appoint a special
committee to study all of these involved engineering and economic considerations
as they affect the best interests of the United States and hopefully all world-
wide interests.
There is now a high level ANSI study committee to develop an optimum metric

fastener system. The results of this study hopefully would lead to national stand-
ards and through ANSI a presentation would be made to ISO for their
consideration.
As Exhibit 3, the announcement establishing the ANSI Special Study Com-

mittee is attached. Our optimum metric fastener program has top priority for
many U.S. industries and is now proceeding on an urgent basis.
If the results of this fast paced indepth study indicates in fact an optimum

metric fastener system is in the best interest of the United States then at that
time a most important second step would be development of voluntary consensus
standards through ANSI and through ANSI sponsorship, introduction of these
standards to ISO for world-wide consideration.
The metric conversion problem is complex and proponents tend to over simplify

the ease of conversion. The metric conversion problem is not similar to a decimal
coinage conversion problem.
Every phase of every manufacturing activity is involved in conversion to

metric. The present bill takes little or no cognizance of the importance of the
needs of the market place in determining what industry can afford to absorb in
additional costs, even if some of these costs to individuals and companies are
made conditionally available by the Government.
In examining the result of metric on exports, there are several key points to

remember: Total present exports of the United States include many items where
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metric is not a factor at all: liquids—chemicals, oils, etc.; scrap metals and ma-
terials; grains, and bulk factors including coal, ore, etc. Metric is an important
factor in manufactured parts, machinery and in general manufacturing involv-
ing solids rather than liquids.
The need for any legislation at all at this time is a serious question which

involves important and complex considerations for all manufacturers. There is
still not sufficient data on a company-by-company basis to evaluate the best in-
terests of the United States in conversion to metric.
The important study of the American National Standards Institute with the

Industrial Fasteners Institute as administrative sponsor is continuing at a rapid
pace. It is an attempt to determine and develop major significant engineering
data to identify the role of national and international standards in the best in-
terests of not only the United States but the world. The present legislation is
premature. Much more engineering and economic data should be made available
to the Congress before Congress can know costs, benefits, the possibility of meet-
ing economically legislated time pressures.

Mr. Chairman, we appreciate the opportunity to request postponement of this
legislation so that a comprehensive program can include specific and precise
evaluation and recommendations affecting the best interests of our country
can be incorporated in subsequent legislation. We are most happy to answer
any questions proposed by your Committee. Again, thank you Mr. Chairman
for permitting us to present our position.

INDUSTRIAL FASTENERS INSTITUTE

Officers, staff and legal counsel:
Chairman: Thomas Toby, Russell, Burdsall & Ward Bolt and Nut Co. Vice
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INDUSTRIAL FASTENERS INSTITUTE,
Cleveland, Ohio, March 14, 1972.

Hon. DANIEL K. INOUYE,
U.S. Senate,
Washington, D.C.

DEAR SENATOR INOUYE : In all of its public sta
tements, Industrial Fasteners

Institute has consistently expressed its support
 for continued use by American

industry of USA developed engineering stan
dards for mechanical fasteners as

based on customary inch/pound units of measu
rement.

IFI cooperated in the fact finding metric stu
dy conducted by the National

Bureau of Standards. We studied each of the
 interim reports as issued, and

the final report when it was released to Congres
s last July. Our opinion remains

unchanged that a general conversion by the Uni
ted States to the metric system

of measurement would not necessarily be in the
 best industrial and economic

interests of our country.
It is true that our Institute is now serving as 

administrative sponsor of the

American National Standards Institute's project t
o study development of an op-

timum metric fastener system. Our deep an
d enthusiastic involvement in this

important program should not be interpreted a
s an encouragement by our in-

dustry for a conversion to metric by USA b
ased industry. Our purpose is strictly

to assist any fastener using corporation which de
termines that it is in its own

best interests to introduce metric module threa
ded fasteners into the design of

its products. We want to make available to 
such companies a system of me-

chanical fasteners that technically will be superi
or to any other to which they

might convert.
As you requested when I testified at the Senate 

Commerce Committee hear-

ings on March 1, we have studied the Joint Res
olution proposed by the Ad-

ministration and have compared it with Senate Bill 5.
2483.

We favor the less coercive approach adopted throu
ghout the Joint Resolution;

we agree with the formation of a National Metri
c Conversion Board; and we

endorse the "voluntary" provisions of the Joint Resolut
ion, especially the stated

intention that the Board would be given no compulso
ry powers. The proposed

timetable of 12 months to develop a national plan is
 reasonable, however, we

suggest that the starting of the ten year period for conv
ersion should begin when

Congress accepts the national plan proposed by the Board.

In comparison with S. 2483, the Joint Resolution 
is more realistic. We ap-

preciate your courtesy in providing IFI with this oppo
rtunity to present its

views.
Cordially, FRANK MASTERSON.

Senator IN017YE. Our next witness is the executive director of t
he

American Home Economics Association, Dr. Doris Hanson.

STATEMENT OF DR. DORIS E. HANSON, EXECUTIVE DIRECTO
R,

AMERICAN HOME ECONOMICS ASSOCIATION

I am Doris E. Hanson, executive director of the American Home

Economics Association. I am pleased to present the association's sta
te-

ment concerning metric conversion.
Since its founding in 1909, our association—a national educationa

l

and scientific organization with a membership of about 50,000 me
n

and women—has consistently been guided by its purpose: to improv
e

quality and standards of individual and family life through educa
-

tion, research, cooperative programs, and education to the public
.

During most of this time the association and its members have been

involved in some way in standards and measurement work related to

consumer products. At the present time 25 members are active on

national standards boards and committees.
In 1967, the association passed a resolution lending its support "to

measures which promote the adoption and use of the metric system
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in the United States as they affect supplies and equipment used inthe home by individuals and families."
I personally served on the advisory panel to the metric systemstudy group appointed by the Secretary of Commerce and our asso-ciation cosponsored with the National Bureau of Standards a NationalMetric Study Conference on Consumer Affairs on October 12-13,1970. This conference probed all aspects of the issue of metricationas it would affect the consumer. There were about 200 people inattendance and this report is part of the NBS 457 report. It is ourcontinued judgment that steps should be taken to bring about a con-version to the metric system and adoption of the system within10 years as stated in the bill. I would like to summarize our positionhere. I would like

' 
first of all, to summarize our findings relative tothe probable effect of metrication on the consumer sector, and second,to discuss an important provision that we believe should be made inand bill that is passed—namely, the provision of funds for sufficientstudy of size and measurement standards to assure that we end up witha more rational consumer marketplace than we presently have. Simplyconverting to metric will not do that, the standards work must be anaccompaniment.

First, then our findings in the consumer sector.
The participants at our 2-day conference examined five areas ofconsumer affairs—clothing, food, the home, transportation, and con-sumer attitudes. Also included were presentations on England's metri-cation experiences. Al ways the speakers approached their topic fromthe point of view of the consumer, rather than as a reseacher, teacher,or other professional.

CLOTHING

Beginning with the area of women's, children's, and men's ready-to-wear clothing, participants agreed that conversion to the metricsystem of measurement would provide the ideal opportunity to plana more efficient structure for sizing, labeling, and categorizing apparel.Using body dimensions to size garments could make unnecessary theneed for consumers to learn individual manufacturers' sizing and couldbring consistency into the selection of slacks and undershorts, shoesand socks, for example. A more adequate system for marking clothingsizes could also increase the efficiency of mail-order companies andsave consumers time, money, and frustration by reducing the numberof errors made in selecting through the mail. Or we could add someprepackaged garments. A change in the metric system would offer aunifying factor between American and foreign manufacturers, manyof whom must make special adjustments in their production andshipping procedures to accommodate the American system ofmeasurements.
A planned system of metrication could offer opportunity to elimi-nate the confusing units currently used for price comparisons of foodsin the food preparation and purchasing area. For example, equivalentsof 16 avoirdupois ounces per pound and 32 fluid ounces per quart wouldbe replaced by a more exact system without fractions. The U.S. mone-tary system, already decimalized, would correspond easily with thebase of 10 used in the metric system.

II
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Homemakers preparing their own baked products or other foods
might find recipe conversions simpler in the metric system. Multipli-
cation and division based on multiples of 10 should help them make
quicker and more accurate computations. Professionals engaged in the
development of diets, formulas, and recipes also might find their
calculations facilitated.
Again, in the foods and foods-related areas, metrication would help

to bring us closer to nations already on the metric system and could
result in the international exchange of utensils and measuring equip-
ment used in food preparation and in the establishment of interna-
tional standards for sizing such cooking items.
The most economical method of conversion for homemakers would

be for them to continue to use their present equivalent (ranges, elec-
tric portable cooking appliances, utensils) and recipes until they need
or feel compelled to replace them. We believe simple conversion charts
would make this possible. In the home, consumers who purchase major
kitchen and home appliances and other large furnishings tend to make
such purchases relatively infrequently. Items such as food freezers,
air-conditioning units, ranges, and carpeting would be purchased in
metric units and then the measurements most likely would not be
referred to again.
However, even in this area manufacturers can still make improve-

ments in the standardization of measures used for these items. Al-
though the profusion of measurements needed for large purchases in
the home does not inconvenience consumers frequently, they can, if
incorrectly figured, cause frustration and loss of time and money.
Floor carpeting, for example, is measured by the foot, yet sold by
the yard.
In the event of conversion, home repairs and services would ex-

perience a period of duplicate tooling until all standard parts are
replaced with metric parts. Although the United States will have
some inconvenience using two systems for a while, foreign suppliers
can eliminate their duplicate machinery and inventory systems de-
signed for our customary measures. Such elimination could result
in an eventual lowering of prices.

IN THE AREA OF TRANSPORTATION

Metrication in the United States was viewed as an opportunity
for developing guidelines for standardization within some of the
automotive gages and so on. I believe that was further elaborated in
this document. The automotive specialists felt the need for uniformity
and also we could do something esthetically also in changing over the
road signs.

CONSUMER ATTITUDES

A common thread running through most sessions was the expec-
tation of consumer apathy, indifference, and, mild resistance. The
greatest problem is not in the metric system itself, but in the psycho-
logical difficulty of adjusting to something unfamiliar.
Here I would like to refer to the first part in this study. The Survey

Research Center at the University of Michigan found that 33 percent
of the general public that they interviewed was in favor of the metric
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system which is considerably higher than the estimates that were
made both by professionals at our conference and that we have heard
today. Actually, the apathy and indifference is not nearly as deep as
we have a tendency to believe. We tend to regard the systems we use
and are familiar with as best, and we are likely to resist changes until
we are convinced that change is necessary or desirable. It was generally
felt that a well-organized, cooperative effort would be needed which
would combine the forces of government at all levels—business and
industry, advertising and news media, and consumer organizations.
In all of our study, we did not find any place where metrication

would increase the cost of living substantially nor cause hardship to
consumers.
On the contrary there promises to be subtle benefits that can accrue

in the consumer sector. Many citizens care deeply about our world
posture and want us to be part of the family of man. To be in step
with the language of measurement is a factor in that direction. There
is also the educational saving in the sciences and in the early years of
having to learn only one measurement system, rather than two as at
present.
We should also consider the possible by-product of opportunity

for standardization and the opportunity to rid the market of some of
its confusing and misleading selling practices. The longing for prog-
ress in this area runs deep among consumers and consumer spokesmen.
And that point, Mr. Chairman, is the one I would like to emphasize

as a second major item.
Today's consumers want a free market place in which they can

make some kind of rational choice. We are beginning to see a bit of
light with efforts toward unit pricing and nutritional labeling. But
one of the real consumer needs is to restructure a good bit of our
sizing and labeling system. "Going metric" will not accomplish that,
but a paragraph in that direction should be added to the bill. You
will double the advantage of metric conversion and cause the manu-
facturers only a one-time problem. The conversion can thereby re-
sult in a complete and good change from everyone's standpoint rather
than a casual and chaotic one.

It is not easy in the market place to deal with sizes as we presently
practice the art. You may wear a size 10 shoe, an 11 sock, a 14 shirt
with a 40 long suit. Only some of which are related to measurement.
We buy a 46-ounce can of tomato juice, a 15-ounce package of cereal
and so on.
Most of the sizes are truly customary that is based at one time on

an arms length, a lump, or the amount that would sell for a nickel.
They are not appropriate for a scientific and technological age.
Because new directions will be set for hundreds of years hence it

is important to the homemaker and to recipe writers to decide whether
it is better for a liter to be divided in four cup-size parts as the quart
is presently or to have five parts and maximize the advantage of the
system of tens.

It is impotrant to the homeowner that the most efficient and eco-
nomical system of modules be developed to replace the "two by four,"
the 30-inch or 3-foot items.
One of the most promising by-products of planned metrication

can be to bring order to the consumer market place in a way that
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seems virtually impossible otherwise. But this will only happen if the
bill specifically provided for this.
So we would therefore propose that in the bill as written under

title I Metric Plan an item (8) be added.
(8) shall include a program for determining the most appropriate

modules, measures, sizes and standards for all consumer products.
This work should include input from industry and Government as

well as from consumer product specialists such as home economists.
And it should consider international decisions already in existence.
In summary, then we would say that a planned conversion to the

metric system will create no undue hardship on the consumer sector
of society and in the long run promises to bring certain advantages.
"Going metric" will be of a special advantage to consumers if a more

rational marketplace can be created in the process by paying definite
heed to the need for concurrent planning and standards work related
to dimensions and labeling.

Senator INOUYE. Thank you very much, Dr. Hanson. That was my
last call to vote, but I have decided to skip one. You people have waited
long enough; so I will stay this time. Dr. Hanson, have you had the
opportunity to study the bill which was submitted by the admin-
istration?
Dr. HANSON. No, sir, I haven't. I have only heard it discussed here

today.
Senator INOUYE. From what you have heard, would you be in favor

of it?
Dr. HANSON. Well, I am not very clear on it.
Senator INOITYE. For example the basic differences are these: Under

the Pell bill subsidies are proposed. Under the administration measure
you have no subsidies other than certain special cases which the com-
mission may determine after hearings.
Dr. HANSON. May we take them one item at a time because I would

respond to that first, item. I am afraid I will lose the trend if we don't.
Senator INo u iii. Yes.
Dr. HANSON. I worked with the Advisory Committee on this project

leading me to believe that subsidies would not be appropriate nor wise
except in the areas of education or standards-making bodies and so on
where the funds are not forthcoming otherwise.
Senator INouyE. There is a second difference: the Pell bill would

make the SI, or the metric system, the sole legal system in the United
States with some exceptions, while the administration measure would
make it our national policy to convert voluntarily to the metric system.

We would have a dual system instead of one legal system as under the
Pell bill. In the administration measure, there would be a dual system
with the objective of making the metric system the predominant sys-
tem in the United States in about 10 years.
Dr. HANSON. I am not familiar enough with the legal aspects of this.

I would only say that as far as our present system, the present system

is the preferred system at the present time. I understand that the metric

system is not presently illegal but that in many instances the customary
system is required on packaging and that sort of thing. I would—if the
administration bill goes far enough to reverse that trend at a certain

point in time, then I would favor that.
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Senator INOU YE. The third difference, Dr. Hanson, the Pell bill has
an element of compulsion on the other hand the administration meas-
ure calls for voluntary conversion, recognizing the fact that thereare certain industries which would suffer grievously if they were com-
pelled to convert the metric system.
- Dr. HANSON. Well, there again I think that with a certain reasonable
time allowance that there should then become a point in time where
the metric labeling would be the required labeling rather than our
present customary system. I am not so optimistic to think that that
would all come about automatically without some kind of fairly
specific time conversion.
Senator INOUYE. I thank you very much again.
Dr. HANSON. Thank you.
Our next witness is the president of the National Small Business

Association, Mr. Carl Beck.

STATEMENT OF CARL A. BECK, CHAIRMAN, METRICATION SUB-
COMMITTEE OF NATIONAL SMALL BUSINESS ASSOCIATION

Mr. BECK. Thank you, Senator.
Good afternoon. My name is Carl A. Beck.
For the record, sir, I am no longer president of the National Small

Business Association. I have been kicked upstairs to the chairman of
the Metrication Subcommittee of the Legislative Policy and Action
Committee of the National Small Business Association.
Senator INOUYE. Should I congratulate you, sir?
Mr. BECK. Well, I don't know. When you get to wearing a hat, youshould keep wearing it, I suppose.
But I would like to, with your permission, 

sir, 
having submitted the

testimony in writing and I presume you have it available, I am reluc-tant—I am reluctant to go through it and read it in detail.
Senator INOUYE. Without objection, your statement will be made apart of the record at this point.
Mr. BECK. And also, I trust, the addendum.
Senator INOUYE. Yes, sir, so ordered.
Mr. BECK. I would not read it through but make a few comments.
No. 1, if I may have the temerity to answer your question before

you ask it, I have this morning briefly scanned a copy of the admin-
istration bill that I understand will be submitted.
I think that it appears to me—if you have read what I have said

and compared it with the bill—that in essence, the administration
bill seems to embody the most of the principles of what we are recom-mending here.
We have, of course, not had an opportunity to study it in detail butin general concept, it certainly seems to be the thing that we feelshould be done.
There is so much that can be said on this question, I would like to,as I said in my testimony, limit myself to three items, first the impacton small business and second, the need for some action, and third.some recommendations such as policy and concepts such as are in theadministration proposed bill.
As far as the impact on small business, Mr. Chairman, I must againremind you, if I might, that 97 percent of all business in the country are
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small businesses, even though we only have two of the 43 members on
the panel in the National Bureau of Standards group.

Nevertheless, we are 97 percent of the businesses.
This has a tremendous impact on small business. The conversion

period for most small business will last appreciably more than 10
years; and in our own business, the Charles Beck Machine Corp. in
Pennsylvania, we can see that we will be under a dual system for at
least 20, and more likely 30, years because of the vast number of ma-
chines that we have in the field that are receiving service and repair
parts and so on, because we do have machines that have been out as
much as 50 years and are still operating satisfactorily. It is good busi-
ness to supply repair parts to these customers.
When you have been in business over a hundred years, you live on

your reputation and integrity rather than styling and design changes,
so that I think we overdo, from the viewpoint of products which do
not have a factor of style or style obsolescence, this business of con-
version at the time of new design.
For many of us this just isn't practical, and we will have to live

with it a longtime.
Senator INOUYE. By the way, would it be possible for you to con-

tinue making these parts for the old machines that you have already
produced even under conversion?
Mr. BECK. We would certainly do so, but the point I make is we will

have to live under two systems.
As I mentioned in here, we have many drawings, although perhaps

frequently revised, which may predate World War I, and we don't
want to go to the cost of converting all these drawings to metric, and
we will have to continue to work in customary units for some decades,
so that we will have to be living under two systems. Do I answer your
question, sir?
Senator INo U Y E. Are you suggesting we continue the status quo?
Mr. BECK. Definitely not. The cost of conversion, if it were to be

done fairly rapidly, would be astronomical for our organization, yet
we are strongly in favor of going metric.
As I outlined in here, one of the prime examples of what can be

done is what the Industrial Fasteners Institute has done in developing
this new system.
, There are at present some 87 standard SI thread series, and if you
combine them with the standard customary, you get approximately
140 official standard thread sizes, diameters and pitches, and so on,
today.
There are actually, in the latest list I saw, 256. Now, what the In-

dustrial Fasteners' proposes is to reduce this 256 to 25.
This means, in our own case, for example, instead of using 18 stand-

ard thread sizes as now, we would be reduced to seven or eight. This
would be a considerable saving in inventory and even assembly costs,
having such a limited selection.
The other thing is about the new series that has been developed by

the Fasteners Institute, it is developed on the basis of end use appli-
cation and it is a progressive series which is designed to fit the end
use of what fasteners are to be used for; that is, to hold things together.
It is an excellent system. Here is a real potential economy and we
would be very anxious, for example, to use the new fastener system
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as soon as available, even perhaps if we were to use it on our replace-
ment and repair parts, for example. On the other hand, as I mentioned
in here in our survey of a hundred of our leading suppliers, we are
amazed to find that the Steel Institute, or the steel suppliers and the
manufacturers so far, have done nothing about setting new standards
to go with the new metric bearings and parts that can be available and
are being made available.

Unless Congress has some sort of statement of intent for the United
States to move in this direction, it appears that organizations such
as this are going to stay where they are. The status quo, as I have said,
is frequently defined as "the mess we are in," and in some cases we are
in a pretty bad mess.
If we can get metric bearings and metric parts but not metric shaft-

ing to fit these bearings, then we cannot really convert. We need a,
unified national statement of policy to encourage people to start mov-
ing in this direction. So I think this is why it is important that some-
thing be done at the present time.

Senator INOUYE. Now, under the administration's measure, I would
believe that your company could continue business as is. It encourages
voluntary conversion.
Mr. BECK. Yes, I would think so. I think, too, that if perhaps you

have had a chance to glance through my report of the National Metric
Study Conference, November 1970, the point I make in there is there
are many reasons why it is practical and economical for certain areas
to go metric.
Packaging, for example, there is an advantage to the retailer, cer-

tainly to the consumer. Certainly to those in favor of consumerism
there is a real advantage to going metric. There is an economic advan-
tage.
If we can move first in those areas where there is such an advan-

tage, the economics, the general tenor of people's acceptance of the
metric system will move much faster than if we were to go, for exam-
ple, by the Pell bill, by trying to make it an edict and force it down
our throats.
This is one of the reasons why I think that the administration pro-

posal is so superior to the Pell bill.
Another thing, although the National Bureau of Standards has

been so actively involved in the study, I think to put the prime re-
sponsibility on NBS is wrong. I think it is very important that this
be a quasi-public body. if you will, on metrication matters, like Lord
Ritchie-Calder has in England, which can pull in the various aspects
of the private economy and correlate them. I think to have it a gov-
ernment bureau, part of a government bureau, is the wrong approach.

Senator INOUYE. The administration approach would establish an
independent board.
Mr. BECK. That is correct. I think that is one of the reasons I say I

feel that it is in line with our thinking as far as the concept and policy
is concerned.

Senator INouyE. So if you had a choice between the status quo and
the administration approach, I gather you prefer the administration
approach?
Mr. BECK. Very definitely.
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Also, sir, I regret there has been no action on S. 1798. You recall
we submitted testimony in writing in favor of this. I think this is very
important.
As I have said, we have to make a decision. I said in my prepared

testimony here that the metric report is called a decision whose
time has come, and the decision "whose time has come" is whether
we want to be a helmsman or a wheelbarrow, whether we want "to
help guide our destiny or just be pushed around."
Unless we can move ahead and get organizations like ANSI and

other competent trade associations involved in setting international
standards, contributing the American know-how (which the world
recognizes is very important) if we can get this involved, with the
blessing of our Government, we can—as the Fasteners Institute is
proposing and as Timken has done in their bearings—we can get
standards adopted which are much more sensible, have economic ben-
efit, and benefit from our vast engineering development. I think it is
important we become involved rather than standing by the sidelines.
The few points I would like to make, sir, is that we should have a

statement of congressional intent, so that people know which way
the wind is blowing officially.
As we have said, I do not believe this is the Pell bill but it could

well be the administration bill, such as the joint resolution. I think
there has to be overall coordination and a metrification board or a
metric conversion board of some sort. That is a necessity.
There are many things that I will not take time with but I could

go into the problems that could arise interindustry, shipping versus
manufacturing where there can be real knotty problems in various
areas that have to be coordinated somehow.
There certainly should •be the involvement of responsible trade

organizations in international standard setting. There should be a
Government policy on this, and above all, as I have said in my very
last words we have got to get moving on this because the longer the
delay, the 

words,
we are going to suffer.

Senator INOUYE. With that, Mr. Beck, I would like to once again
thank you for your contribution this afternoon. You can be assured
that this committee will do something about this.
Mr. BECK. Thank you, sir.
Senator INouyE. I expect to, as soon as possible, after these hear-

ings, urge the committee to report out the measure. I have my personal
views as to what it should look like, but I don't think we are too far
apart.
Mr. BECK. I don't think so.
Thank you for the opportunity to be present, and if there is any

way our association can be of assistance to the committee, don't
hesitate to have the staff call onus.
Senator INOUYE. Thank you.
(The statement follows:)

STATEMENT OF CARL A. BECK, CHAIRMAN, METRICATION SUBCOMMITTEE OF
NATIONAL SMALL BUSINESS ASSOCIATION

Mr. Chairman and members of the committee, my name is Carl A. Beck. I am
chairman of the Metrication Subcommittee of the Legislative Action and Policy
Committee of the National Small Business Association. I am also president of
the Charles Beck Machine Corp., of King of Prussia, Pa., a manufacturer and

80-781-72--9
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marketer of capital equipment for the converting and packaging industries, with
sales representatives throughout the world. This statement is presented on behalf
of National Small Business, an association representing firms doing business in
more than five hundred different industry categories. Because of the recognized
and acknowledged impact of Metric Conversion on the small businessman, we
have been keenly interested in this subject for some time, and we appreciate your
giving us an opportunity to comment on this subject.
I am taking the liberty of including, as an addendum to my written testimony,

copies of a paper entitled "A Small Businessman Looks at Metrication", pre-
sented at the Concluding National Metric Study Conference in November 1970.
Having only two days to prepare, limited time and resources have precluded

extracting or copying this material, and we feel the vast majority of what we said
then is equally germane today. In fact, my presentation today is an updating and
extension of the basic principles set faith in that paper. My remarks here will
not, therefore, deal with the specifics of any particular bill, but will be addressed
to basic concepts and recommendations.
In particular, I would like to cover three areas: the impact on the small

business, particularly the smaller manufacturer; the need for Congressional
action and support; and recommendations for concepts and values which we
feel should be incorporated in Congressional action. As a consequence I shall
eschew any discussion of the aspects of education, consumerism (except as
customers of small business!), the advantages to science, research, and engineer-
ing in general, and the myriad of other important aspects of our society.
I begin with a conclusion: metric conversion for the U.S. is inevitable! The only

question remaining is one of timing: How soon? How fast? and How? Such a
conclusion is inescapable if one reads the U.S. Metric Study, OT has been involved
during the preceding year, as I have, in meetings and seminars concerning
metrification. Just as the year 1971 convinced the most skeptic person of the
domestic ramifications of international finance, it also awakened many to the
ineluctable internationalism of our socio-economic system. The "decision whose
time has come" is whether we want to be a helmsman or a wheelbarrow—whether
we want a hand in guiding our own destinies, or whether we are willing to be just
"pushed around"
To say that small business is involved in the gross understatement of the year.

Our company, for example, employs about fifty people and has annual sales
approaching a million dollars (eliminating recession times like today), and we
participated in the Metric Study as a respondent to the manufacturing survey.
Our best estimates were that it might cost us as much as the amount of a full
year's dollar volume of sales, to completely convert to metric measures! Even
spread out over a ten-year period, this could be a substantial burden! Yet in spite
of this, we recognize it must be done, and the sooner the better.
Much emphasis has been placed on conversion at model change or redesign.

That may be relative in terms of an automobile, which is designed from scratch
each model year, where the costs of new design and tooling are charged to each
year's production, and production quantities would demand renewal anyway.
But in a business such as ours, such a step by discrete step is not possible. Many
of our machines in the field are still operating satisfactorily after forty years of
service, and we cherish the reputation we have built up by servicing these cus-
tomers. In a business which has been in existence more than a century, depend-
ability and integrity count more than styling and planned obsolescence. Some of
our drawings, although they may have been revised and changed many times,
date back to pre-World War One, yet are still active and even stocked as repair
parts for older machines, because it is economically feasible to do so. To add
dual dimensioning and tolerances to many of these old tracings is not practical
or possible, and they would have to be redrawn at monumental cost in man-
hours, or laboriously converted to metric practice at manufacturing, to fit a
metric-oriented production shop after metric conversion had been accomplished.
Of necessity, therefore, we will have some decades of working with both metric
and customary units concurrently.
I know that our own problem is not atypical, but will be experienced by many

small manufacturing concerns like us. The actual conversion of machine tools
may not be exorbitant, but how about the loss of production time. A large manu-
facturer with dozens of boring mills may elect to change over 10% of them each
year to metric feeds and dials. But the smaller manufacturer with one boring
mill can't convert it stepwise.
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I give these simple examples only to illustrate the impact of metric conver-
sion—to quantify the costs is exceedingly difficult. The comparisons with larger
business are somewhat self-evident, yet I remind you that of all U.S. businesses,
97% are small business! In the areas of retailing and consumer acceptance,
I would also refer you to page 4, 5, and 6 of my addendum, with the illustrations
of accommodation adaptation in the areas of packaging.
In light of such costs, problems, and apparent negativism, why then am I

espousing the cause of conversion to the "SI" usage? Because there are long-
range benefits. They may be difficult to identify, and almost impossible to quan-
tify, but they do exist. You have heard about the current activity of the Indus-
trial Fasteners Institute. As I have explained in the addendum (pages 7, 8, and
9), this could result in our inventory of bolts and nuts being reduced from
eighteen thread types and sizes to perhaps seven, with a considerable saving in
both production and inventory costs.
When discussing metrification, it is easy to be caught between the Scylla and

Charybdis of oversimplification and overcomplication. The one who says railroad
tracks will still be 4 feet 81/2" apart even if measured with a meter rule is
talking about "accommodation." The barmaid in the pub who demands a half-
liter mug instead of selling a pint of bitter, is talking about unnecessary hard
conversion. One is measurement, the other is standards changing. It should be
emphasized that changing mensuration units and changing standards are two
entirely distinct and separate things. To change units of measure only is costly,
and of little real benefit, except to the scientists or designer, perhaps. But to
change standards for benefit of those using them, when encouraged through a
change in mensuration, is progress. I call to your attention that the new screw-
thread series proposed by the Fasteners Institute is based on use, and is not only
a simplification but a considerable improvement of the "status quo." In the
addendum I give the example of trying to convert "12 gauge" to metric—a simple
conversion chart for gauge from customary to metric dimensions would mean a
table of some 4,256 entries! As I expressed then, this is not accommodation,
adaptation, or conversion. It is called "stupidity." It lends credence to the belief
that the -status quo" can frequently be translated as "the mess we are in."
Without further belaboring the issue, let me jump directly to a second conclu-

sion: We know that new ISO international standards are being developed today,
that U.S. superior technology should be involved, and that the rest of the
world recognizes that also. We must not wait—we must begin now! The oppor-
tunity and the initiative can be ours if the U.S. is willing, but we can forfeit the
opportunity to respond to the challenges by a too leisurely approach or prolonged
inaction. If you would read page eleven of my addendum, you would note what
I have just said is identical to what I said in November 1970. I believed it then—
I am even more convinced of it now.
Some months ago your subcommittee had hearings on S. 1798, and we sub-

mitted a letter in support of this measure, the International Voluntary Standards
Cooperation Act. This is an important matter, and I regret that it has not yet
been approved by the Congress. A second step is a simple declaration of con-
gressional intent, such as perhaps a Joint Resolution. In fact, I personally take
exception to Senator Pell's Bill, S. 2483, in that it may go too far at this time.
For example, I feel that the knowledge and data accumulated by the National
Bureau of Standards in the Metric Study can be of real value, and the NBS should
certainly be involved as a participant or an advisor for any National coordinat-
ing body, but I think it is wrong for NBS to have the prime responsibility. Lord
Ritchie Calder admits that the British Metrication Board has indeed worked
very well, and I think we shoud profit by their experience. We need the "flex-
ibility" of a citizen's group, rather than a bureau or department of the govern-
ment. In addition, government bureaus and ad hoc groups never die, and seldom
seem to fade away, but a "metrification board" should have a terminal point.
But what is definitely needed is a statement of intent and a means of coordina-

tion. Let me illustrate by a personal experience. Our company recently sent a
questionnaire about metric conversion plans to our hundred or so major sup-
pliers. Ball bearings have historically been made to metric dimensions, and for
many years our designers have labored with fitting bearings with metric bores to
shafts with fractional inch dimensions. Tapered roller bearings, developed in this
country, by the Timken Company primarily, have been in inch dimensions, but
their new series of bearings are now designed to be used in both metric and
inch relations. Much to our surprise, the steel companies are doing nothing,
nor have they any plans, we are told. We can't begin to convert until we can
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obtain shafting in metric sizes. What the Steel Institute should do is take a
fresh look, just as the Fastener Institute has done so well, and come up with
a series of standard diameters which makes sense. People who are not in the
machinery business are often astonished that common stock sizes are 1 3/16
and 1 15/16 inches, since the old time "turned, ground and polished" shafting was
made from sizes on the even quarters of an inch, and 1/16" of diameter was lost in
producing close tolerance shafting. But we are told that the steel makers are
waiting to see what Congress will do.
In addition to coordination, there are other matters which must be resolved in

some manner. Engineering drawings, as a part of the design function, are worth
much more than drafting time involved, and are often capitalized in a manner
similar to patents. But the cost of drawing conversion may loom so great that a
company which has a capitalized drawing account may wish to expense the
redrawing effort, and thus reduce taxes to compensate, in light of the fact that
the conversion adds no value. Another concern which might customarily expense
rdrawing preparation as part of production costs may feel such an expense too
large for a single fiscal year, and capitalize such costs on the basis of future
value after metric conversion. Is this to be determined solely by the Internal
Revenue Service, or should some guidelines be established? We believe, as the
Metric Study recommends, that "costs should lie where they fall", but we are
loathe to see small business suffer unduly because they cannot bear significant
burdens with the ease and dispatch available to larger concerns. The advanced
technologies of computerized drafting machines and tape controlled machine
tools of mass production are not necessarily practical for the smaller shop. I
would hope, too, the Small Business Administration might be given authority for
loans (not grants) to small businesses which might be caught in a catastrophic
squeeze in a special conversion situation.
I have given only a sparse selection of examples of the impact and the oppor-

tunities confronting us in the area of metric changeover. I will be the first to
admit that though the concept of metrification is deceptively simple, the imple-
mentation can be indescribably complex. There will be both hardships and
"windfalls", I am sure. But the challenge cannot be avoided—it must be met,
and the way we meet it will determine the benefit we can derive from the oppor-
tunity. If we are to give an adequate response to this challenge, I feel there are
certain minimal actions which should be taken just as soon as possible, and I
will therefore conclude with five recommendations:

1. There should be a simple and clear congressional statement of intent for the
U.S. to "go metric".

2. A "Metrification Board" or similar group should be established, primarily
of representatives of the private sector, to be responsible for coordination of
plans and activities of the various segments and sectors of the economy, rather
than an overall planning group for the economy, to encourage planning and
involvement in the changeover at all levels.

3. There should be real encouragement for responsible trade organizations to
become involved in coordinating and developing improved standards and prac-
tices in order to maximize potential benefits from the changeover.

4. Meaningful participation should be encouraged and abetted by such orga-
nizations as the American National Standards Institute and responsible trade
associations working with them, in helping to shape and improve international
standards, particularly with the ISO and IEC international organizations which
now exist.

5. For my last recommendation, I again quote the last words of my paper in
November of 1970: "Let's go! ! !"

A SMALL BUSINESSMAN LOOKS AT METRICATION

(By Carl A. Beck)

An expert has been defined as someone 100 miles from home. Although I am
more than 160.9 km or 86.8392487 nautical miles from home, I am afraid I don't
qualify, however. The more I become exposed to the ramifications of "going
metric", the less of an expert I seem to be! And though I am here today under
the aegis of National Small Business, I must make it clear that the Association
has as yet taken no "official stand" on the subject. On the other hand, we are
very interested, concerned, and involved—and we are doing something about it.
My comments therefore are primarily my own personal observations and con-

a
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elusions, and should not be confused with the Association's present and future
activities in the area of Metrication. We have not conducted any polls among
our membership, because we saw it as an exercise in futility at this stage of
time, but we will be soliciting their opinions and assistance as planning for
metrication progresses.
As an individual, I am president of a small company which designs, manufac-

tures, and markets worldwide, various kinds of capital equipment for the con-
verting and packaging industries. We employ about fifty people in total, and
our products are sold throughout the world by manufacturer's agents on com-
mission. We do less than a million dollars annual volume, but are currently
planning for the manufacture of one product line in Europe. I hope this cate-
gorization qualifies me to speak as an involved small businessman.
As we face the subject of U.S. metrication, we can identify certain principal

elements, and recognize trends and variations which are very relevant to our
situation. If we are to contribute information, knowledge, and judgment to help
in national policy formulation (which is really the purpose of the U.S. Metric
Study) we must consider the environment into which such a decision will be
injected. Will you look at this environment for a moment through the eyes of
a small businessman?

Following World War H, America thought it should rebuild the world, or at
least re-establish new goals for its peoples. Today we are faced with a very
different international politico-economic structure, and we would be wise to
eschew activism for better planning: a longer-range view to the development
of viable systems "to which the wise and just for all times may repair." But
we need a deeper comprehension of what we can and cannot do. We must recog-
nize the growing trend toward larger nationalism like the EEC and EFTA,
as well as the charismas of national pride and language. We see a proliferation
of American subsidiaries of foreign companies, and U.S. investments abroad
today are more in direct investment than portfolios. Many small businessmen
today feel this change, and recognize the need to rook at their operations through ,
"world-colored glasses". I am not trying to philosophize here; I am trying to
underline the importance of the subject in the context of the political ecology
of the future, facing us today.!

It has been assumed that small business has just an ancillary interest in
metrication, from the "fall-out" of international corporate giants. Not so! Bear
in mind that 97% of U.S. business is small business. The world's largest corpo-
ration may go metric, but it has several thousand prime suppliers, almost all of
which are small businesses. The U.S. Department of Commerce estimates show
that at least 17,000 small manufacturers are exporters. Large corporations have
the independence of choice in such things as metrication, and small business
must accede; but small business has the versatility and dynamism to adapt to
change, whereas to turn a big company around takes time. Wouldn't it be in-
teresting if metrication were an area where small business could lead instead
of following?!
This brings me to Postulate No. 1: Metrication in the U.S. is inevitable. As

Corollary No. 1 would offer: It is no longer a question of whether or when, but
rather a question of how? and how fast? If you can interpolate the broader
considerations I have sketched above, you will reach the same conclusions.
;The concept of U.S. going metric is deceptively simple, even though its im-

plementation is involved. That it will be a major cost for small business cannot
be denied. What these costs are is very difficult to quantify, but to quantify the
benefits would be almost impossible. Yet there are benefits, and some of the more
apparent ones can be at least qualified if not quantified. This leads me to what I
would call Postulate No. 2: Change should be undertaken, not in the way which
seems easiest or which will provide fastest results, but in the ways that maximum
benefits will accrue in the shortest practical time.
For you to appreciate my reasoning behind this apparent tautology, some

illustration is needed. Dr. Branscomb has lucidly, concisely, and definitively
set forth the concept of the U.S. metrication process in a recent speech, which
I commend to any novitiate who wants to understand what going metric means.
There have been other excellent dissertations directed toward the effects on
the consumer, the great need for education at all ages, as well as atomizing the
problem into real or imagined roadblocks of catastrophic nature. I assume these
statements are a matter of record, and will avoid a rehash of them here. But I
would like to borrow the terms "hard" and "soft" conversion, "bilingual"
measurement, and the concepts of "accommodation, adaptation, and conversion".
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Accommodation we have been doing for years, and will continue to do. Greater
accommodation (or easier accommodation) is basically a matter of education,
yet education for change is not simple. We are talking of education in terms of
value knowledge, and value knowledge or axiological learning is predicated on
personal involvement.
Adaptation is basically a process of "soft conversion", and also a matter of

education. I would imagine that metrication of weights and measures will be a
real boon to those who dote on the current craze of "consumerism", but it cer-
tainly has real benefit for the housewife and shopper! To say, therefore, that
"soft conversion" adds cost but not benefit is a "non sequitur", since it enhances
marketability, and for the consumer, retailer, and consumer-product manufac-
turer, that is the "name of the game"! The retailer (particularly the small busi-
ness retailer) in the U.S. is the world's expert on consumerism, because this is
what lets him exist, and he will adapt with celerity to consumer preference. In
today's supermarkets I find bananas and oranges sold by the pound, instead of the
"hand" or by the "each" or "dozen", and I presume this is so the entire distribution
chain can handle weight units from beginning to end, and thus shave costs an
mark-ups without loss of profit or rounding allowances of conversion. The ad-
vantages lost in prepackaging of meats and cheeses were offset by shoppers'
convenience and ability to choose. If the consumer understands the metric system,
I feel that consumer objection is 95% myth. The "new math" for example, may
confuse parents but it's here to stay because it makes sense. All of which brings
me to Postulate #3: since education for metrication is a major challenge, it should
be accomplished first in those areas where, and by a program where, the average
consumer can (1) be involved, and (2) appreciate a potential benefit.

.028 AZG

.0283 SMW

.029 PASWG

.0472 MetWG

.0808 AWG, B/S

.0991 B.G.

.1040 Imp.SWG

12 Gage,

.1046 Iffr Std. 489.6 .1094 Stl. 480

.1055 ASWG, Roeb. .1095 Ed WG

.1072 Stl., OH .185 Stubs WG

.1084 Galv, SG .189 ANSI TwDr

.109 OE

.1090 Stl. Elec. 6530 Cir Mils

.1090 BWG Stubs

FIGURE 1



129

../../

.4,0.

•••••••
..........

-,..-

t. 6.,

•••••,,

...• or..

••••••••

0 1,1

.- ••%.

. Wye

ti• •••

b.-,

be••••••

1•••• •

I /row

• •••
%,. ,

V Os*

V...

.......

......0

•• lin•

/....0

tn....

v.,
,O.

IA.,

11•••••

• •• 1.•

.no ....

If 4.

V. 1 /

. ••••..

' ••••••

V.,
..,

w.../..

.‘••••

No..'

I

15/0 -- -w- V-- ,..,... 104,.. A, ..., ......... o.,... ... .....

14/0 .0- ..."... --- --- - - ..,JV --,, --- 0.- .-,-- t• --- ,..-- v,,,,- ',-• ."''' • ••• •

13/0 - -- ----. • • - - ----- -...,... , ---- - .".• ..---; .., ..._ •-. _- ._ ...0 -__ i.....- .... 0,, ..,4„ 4„..,.. r...t., .....„_.

12/0 . or, 1••• ''',.. MN,. ....0 ••••- PA ,..-... - - • 1.0 • ,/, .•-• •••••'.c,' A/A,. • .. V.• ..., ev.• n....... /W.,.

11/0 •44.4 •• .1, 41 .^••• 0 . b ,,,, •••,... bf• SP ,,,,.." N.a., ..7-..... 0 Jot. t, .r.., t.,j• y, ......., ... I.... 44 t, ,,.. y.., .......,

10/0 . • • • • .. .4.4 -,.«.- 1 .CAA 1......... I i 1.-.. es.- 0 .4,, 1...r....1,0 o.e. - c.... tr. --.. ,K., 1..... N N. • • •• C.-At. v...?

9/0 4,, ....,-..• ., .A. ,,,.- 0. . • . • .._ ....., . nr,vt.N., 1 ,..-.• Vs, I,-1.," •••..,... ..r. ...• N -,, V. 114) •• ..., I ------,

IV0 h...,t- ,,, lik ..,.. V ...AN • • • .. • .........• Ps ...... 0S_ - - - 0 ..., 1 v..• ....-........ .-...-,rINse Njr•I 'I ,... Ie. 4., it,

7/0-._:_  ,s,,,,... , ,,,-, .----, _-___ A...IN .e......• N. t",... ......... C. 4 ..-...... ,-1,0••• U-....." her .ere.

6/0 0 P., -......- ‘.,:, 'Ne, 0 NO' Ift.,-• ••••• •i) .. . . ....y.,„ I ̀.... fs. ,.., 0 - --"......e. N- V, / I .•••-• o ..... o ..N. 0 Wo•• Ne 1.. NO.11,

5/0 0••••••- • • • • (1.• at ,•,•.f O •.' 0 - 'O.,Poe) .-........ •••• ...--,..., 0 •••,/ ...... ...... .... /V," .. @0 ..„ ,,,,,

0006 -...,.. — t,,, a_ c, .. • . ,,..., - N. h . — —_. .L--... — ..,..,.._ ill.... \,V. n o .- •,..., ,row . . . • N. Ann

000. .... „.- • • • - --0 i , I .-... -... 0' .-•-•••• 1 -....• o 0 0 ",,A.••• .11 ,.. •-•-•-• ••••••••• ....-. • A.. 0 .... .. 0- t.......,

00 ..: , ,,,...„, ,.., 0 __, J._ ---. .z. ._ ,..,,_. : ._ v.... ,...„-- ... ... 0-..rt... rrw. '0 0 .... ,,.././.... Nr• 1111

0 ...Pe v., ke • • . • 0..r. .......„0 4p., vv.,.. b.- 0 a ex .b.., no., •,..1..,-0-, IN• NIP A", •N•••••••• 0 ••••••• 0 N.... N 1 '''•

1 .---- o-.-.• ..... a •-••• A e^Ne. l.) •1•••• • • • • t-•••••• A.A.,,, P. .11...o• s..?"- e ''•••• • NI •-•‘, • • • • .4-*

2 4,,........ ...Nun. "@i. 5,.- . ... 4,...., ts .... I i s _._ ft, 2 ,..., •1., 5,V. 00,,,.. 10,,,... 1‘, 1rtos O...j. 0 es. 0,......,

3 y rtj+. on.....  -..., ...• ,...., sto.- IA*. l*,-.0.1.- -"‘",- N.**. •••• As. •-•••-.0 • • • • /V.,. ,•\ t. 4--

4 v..••-• n no- ---..:-- 0 • • • 1V.^.^ rs ,... 1+1, . D -4.„- -...._9 .-....,... V. L.p. ,..,_, . . . . LA,,,, I , I .... ,,,,= ...,.......,

5 1 ...., rt----, el--  
, v_ii, .... ,,_,v, ,,,, A,,:,

-0-
,,,-. , 4- e N 0 0 1 O.N. • .1 ,14. .1.., O.••• ty"... ••••••• 0

6 ,.. ,,,... .-_,,,_.... -,_ 0 .. • • ,--..••,,, Itfy..., VVVle, ne• • • .• • V. • ,II 1 } , 0 Ne••• .."........ C.,. --- 0

7 ----. • ... - - -__ ' Ne..- ...•• 10 t-

94

95

96

97

• • •

0 A/

•••••••

'LAY

NNV• t.

. • • •••••

1 •••

nnA,-

COO 0

N Ntn

4.• ••-•••

r••

t\0--•

•••e• • N.•

Ps.4....

0 0 0 1,A.••••••

AM,

FIGURE 2

•



130

The obverse side of the coin is packaging and labeling, and provided it is done
on a basis of voluntarism and convenience, it should not be a major problem. The
conversion under the so-called "Truth in Packaging" Law was perhaps more
onerous and difficult for the small food producer than dual marking for "cus-
tomary" and metric units. When we get to "hard" conversion of package sizes,
there may be such a customer demand for a "sampler" series of sizes under "our
new system" that we may be running "to get on the band wagon". Conjecture? Per-
haps, but not beyond the realm of possibility. So I offer Postulate #4: Education
for personal benefit begets evolution, and evolution begets conversion, because it
utilizes the Profit Motive.

Conversion is more than the change of package sizes, however, and real "hard"
conversion has many imponderables. Let me jump to my own field of manufac-
turing, engineering design, tolerances, etc. I would presume that machinery manu-
facturing has probably as many difficulties in going metric as any portion of the
economy. But the "status quo" is not all a bed of roses, either. "Status quo" was
once defined as "the mess we are in." If I say "twelve gage" some may think of
shotgun shells, but figure 1 shows 18 dimensions, all in inches, all of which are
officially "12 gage". If that isn't bad enough, twelve gage is also 6,350 circular
mills. Do we want to convert this to metric, as is, for all gages from 15/0 to 97?
(see figure 2).

Since these are all standards, in accredited series, must we also, in converting,
intersperse all of the sizes which are standard under the metric system? This
is the approach that some people recommend: a kind of multiple accommoda-
tion-conversion bastardization. It may be unavoidable in some cases, but I would
relegate it to a "last resort".

HOLT CRITERIA.

Tensile Strength 'romping Limits Point Shape

Length Head Shape Vibration Resistance

Head Size Fit Tolerances Dian. Toler.

Tool Size (U.S. Std. Series) Application (Self-Tapping, e.g.) Diam.

Tool Type (5 or more) Shank Length Thread Pitch

FIGURE 3

Take the problem common to us all: "joining." Materials of all kinds have
many fine qualities and characteristics, just like people. When you begin to join
materials, particularly different materials, you begin to have problems, just as
with people. I have never been able to decide whether mortar holds bricks
closer together or further apart, but I do know it is needed to make bricks into
a brick wall. So how we join things is the evolution of the universe, and I pick
fasteners as a prime focus. Let's further simplify by eliminating, for the mo-
ment, rivets, catches, clamps, hooks, and everything but nuts and bolts. In fact,
let's also ignore the nut. Now, as a manufacturer of industrial machinery, I have
many concerns about a bolt. Figure 3 depicts fourteen common characteristics
of a bolt or screw, in which I am interested as a designer, machinery builder
and user of fasteners, approximately in their order of importance. There are
established, accepted, excellent U.S. standards covering all these, as well as other
more sophisticated characteristics. Thanks to organizations like the Industrial
Fasteners Institute, our U.S. standards are better and more reliable than any
in the world. At the bottom of my list are "diameter" and "pitch", yet this is
what we think of first when we talk of screwthread metrication. Limiting our
selection to just this one pair of characteristics, however, we find there are about
143 standard thread sizes in the U.S. Unified series, 75 in the ISO series as
presently defined, and an additional 46 required to "bridge the gap" between
U.S. and metric standard sizes. This assumes, of course, that the thread shapes
are the same, which was assured during World War II, but these threads do
not include square, Acme or other types of threads not normally used for
"fasteners".

z
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I will admit to having difficult in remembering that 17/64 equals 0.265625",

but I don't want to convert to metric by increasing the sizes or selections I have

to inventory. There must be a better way! I am primarily interested in the

strength of the bolt (its diameter) and how well it holds (pitch), and what I

want is a spectrum of sizes which gives me enough choice to cover the range—

but a practical minimum number, to reduce inventory requirements and all the

concommitant cost of undue proliferation. Bless the Industrial Fasteners In-

stitute. for this is what they propose: ". . . a series that would provide maxi-

mum utilization of material and a maximum simplification of choice with results

stated in metric," and since it will conform to U.S. practices and technology,

I might add, it will be superior to, but yet it will conform to, a worldwide

standard. If, that is, if it will be accepted by those who are setting the standards

for the SI system. Regardless of a possible desire for us to use "metric threads"

on our machines abroad, where today both U.S. and metric threads are equally

accepted, we will want to use this new series of fasteners as soon as possible,

because it will cut costs and is intimately linked with that naughty word: the

"Profit Motive".
By all common sense and logic, this should be the place for Postulate #5:

Hard conversion in manufacturing should focus first on those items where there

is a predictable, even if unquantified, real economic advantage to the user. As

an important addendum I would offer a corollary: There should be a maximiz-

ing of the use and involvement of responsible trade associations and similar

organizations.
I think, also, we are going to have a problem of identity. A good mechanic can

identify a 1/4-20 screw at a glance, but he may have difficulty in differentiat-

ing it from a metric M6.5 which would be only five thousandths of an inch larger

in diameter, and only 20.3 instead of 20 threads per inch, but still might not fit a

1/4-20 tapped hole! I would hope the new series will be enough different in some

way. to obviate such a confusion.
We foresee other problems, of course. It is impossible to limit metric usage

to only that which is new or redesigned, and the conversion of our own com-

pany drawings and technical data, we estimate, will stretch over about 20 years.

I am sure that there are ways to computerize and then reproduce drawings,

with dual dimensioning and bilingual notations, but not for our company in the

foreseeable future.
Machine tool feeds and speeds are another problem, of course. Someone said

he should go into the business of making "127 tooth gears", but he didn't say

whether they would be made with teeth of 12 pitch (DP) or with a 0.4724

module ( SI) tooth! Even dual dimensioning ha,s a "Je ne sais quoi de complexite",

and if you believe bilingualism is ,simple, just try to make a literal translation

of the French phrase I just quoted. The opportunity for error is tremendous.

The concept of metrication is simple—the implementation is not. I hope you

can appreciate why we have not "polled" our members. But later, if these postu-

lates I have enunciated have any logic, our members can help advise the "where"

and "how" of best approach. Since we are not a trade association, we cannot

develop specific answers or systems, but just because we are different from a trade

association, we may be able to help horizontally rather than vertically. Can we

somehow help "coordinate" from the viewpoint of 97% of American businesses?

With the help of NBS, ANSI, and the many wonderful trade organizations like

IFI, perhaps we can do something. Our Executive Committee has recently, by

formal resolution, approved the formation of a special Ad Hoc Committee on U.S.

Metrication, and though we have not funds to dedicate to the effort, we are

going to try to make some contribution, and perhaps become a bit "dedicated"

in the process. Our first step will be an informal meeting in the near future, with

selected representatives of other organizations, who are knowledgeable in this

field and who might be willing to help us help the effort.
Any beyond that, we know that new ISO international standards are being

developed today, that U.S. superior technology should be involved, and that the
rest of the world recognizes that also. Although August 1971 is the NBS report

date. Congressional action will take months or years after that. We must not

wait—we must begin now! the opportunity and the initiative can be ours if the

U.S. is willing, but we can forfeit the opportunity to respond to the challenge

by a too leisurely approach or prolonged inaction.
So I would offer a last comment regarding a dynamic yet deliberate approach

to intelligent planning and involvement, which I shall label Postulate No. 6:

Let's go !!!
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Senator INOUYE. Our next witness is Mr. William Roemer, executive
secretary, Academy of Pharmaceutical Sciences.

STATEMENT OF WILLIAM ROEMER, EXECUTIVE SECRETARY,
ACADEMY OF PHARMACEUTICAL SCIENCES

Mr. ROEMER. Thank you, sir. As you have stated, I am William C.
Roemer, executive secretary of the Academy of Pharmaceutical
Sciences of the American Pharmaceutical Association.
The Am'erican Pharmaceutical Association is the national profes-

sional society of pharmacists. Its approximately 50,000 members are
composed of practicing pharmacists, pharmaceutical educators, phar-
maceutical scientists, and pharmacy students.
The APhA is comprised of several subdivisions. One of these, the

Academy of Pharmaceutical Sciences, provides an organization with-
in the APhA for more than 2,000 pharmaceutical science members who
are largely associated with our colleges of pharmacy, the pharmaceuti-
cal industry, government and private laboratories.
On behalf of its members the APhA and the Academy of Pharma-

ceutical Sciences supports the objectives embodied in S. 2483. We be-
lieve that these proposals provide for a smooth transition to the metric
system in this country and that the adoption of the metric system and
the standardization achieved thereby would greatly benefit the public,
scientific, and industrial community.
Senator INOUYE. May I interrupt. That is another vote. I do not think

I can afford to miss two in one day, so I will be back in 12 minutes.
Until then we are in recess.
(Recess.)
Senator INOUYE. That was the final passage, so we should have some

time for you, sir. Once again I apologize for the inconvenience, Mr.
Roemer. Please proceed, sir.
Mr. ROEMER. On behalf of its members, the APhA and the Academy

of Pharmaceutical Sciences supports the objectives embodied in S. 2483.
We believe that these proposals provide for a smooth transition to the
metric system and the standardization achieved thereby would greatly
benefit the public, scientific, and industrial community.
This view has been supported by most research and scientific bodies

in this and other countries for many years. In this connection, repre-
sentatives of the APhA and the Academy of Pharmaceutical Sciences
testified in 1965 in favor of S. 774 before this committee, and in favor
of H.R. 2626 before the Committee on Science and Astronautics of the
House of Representatives.
Then as now we know of no pharmacist or pharmaceutical scientist

that does not support the adoption and use of the metric system. Reso-
lutions to this effect have been unanimously approved on a number of
occasions by the APhA house of delegates and the Academy of Phar-
maceuticall Sciences.
I think, Senator, rather than giving a verbatim statement, I would

just as soon summarize the rest of the testimony.
Senator INOUYE. Without objection, your full statement will be made

a part of the record.
Mr. ROEMER. Thank you.
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The APhA publishes the Journal of Pharmaceutical Sciences, and
in it, just as in many of the other scientific. journals, we employ ex-
clusively the metric system describing weights and measures. This per-
mitted a standardization in print which was clear

' 
concise, and uni-

versally understood by scientists throughout the world.
Although the metric system is not the oldest system of weights and

measures, it is one of the most useful and easily learned since it is
based on the decimal system. It offers convenience and clarity.
All of the units within the metric system vary regularly by a fac-

tor of 10. Even nomenclature is consistent and universally understood.
Calculations to interchange units in the metric system become a simple
matter which is convenient, easily understood, and less susceptible to
error.
In the past the pharmacy profession in the United States has em-

ployed both the avoirdupois and the apothecary systems of weights and
measures in the handling of medicines. In order to avoid confusion the
community pharmacist ''had to clearly establish in his mind that the
avoirdupois system was generally used in drug distribution other than
on prescriptions. The apothecary system, on the other hand, was used
to dispense prescriptions and sometimes to compound bulk medicine.
The pharmacist thus acquired in the avoirdupois system and dispensed
in the apothecary system.
These systems differed in that 1 pound avoirdupois was 7,000 grains.

and 1 pound apothecary was only 5,760 grains. Today the pharmacist
employs the metric system. The medical profession also is employ-
ing the metric system. Doses are remembered, calculated and pre-
scribed, and drugs are ordered, compounded, and dispensed in th&
metric system.
In this regard the use of the metric system by pharmaceutical manu-

facturers also has helped considerably in the conversion to metric
practice.
While the 5-grain aspirin tablet is still familiar, the official dose

is 300 milligrams in the metric system, and the apothecary equivalent
essentially is only popular nomenclature.
Our association publishes the National Formulary, which is one of

the official compendia recognized under the food and drug laws of
both Federal and State Governments.
When this was first published in 1888 the system of measurement,

of course, was that in vogue at the time, the apothecary system. Around
the turn of the century it adopted the metric system and included_
parenthetically the equivalent doses in the apothecary system. How-
ever, since 1955 the apothecary equivalents have been entirely elimi-
nated in the National Formulary. This is also true with the United
States Pharmacopeia.
Each of the steps which provided for the orderly transition and

familiarity with the use of the metric system in the practice of phar-
macy have occurred over 40 to 50 years.
The transition was accomplished at this leisurely pace because:
(a) The metric system was less well known and accepted then

than it is today
(b) Many other countries and most of the other professions in this

country utilized the English system:



134

(c) Except for its obvious facility of use, there was little driving
force toward its adoption in the pharmaceutical field.
I might add that if I understand the remarks that have been directed

toward the administration's proposal, I think here that this last point
emphasizes the voluntary nature of this new proposal and would,
I think, provide really little driving force to adopt the metric system
in the United States within a fixed time period.
Thus we would end up within 10 years in spite of the fact that the

proposal as I understand it hopes that it would be the predominant
system of measurement, we would end up with the apothecary, the
avoirdupois, the imperial, the troy, and throw in for good measure
the metric. So we would have all these operating at the same time.

Senator INOUYE. The Pell bill adopts the metric system as the sole
legal system in the United States, with exceptions. It may possibly be
a matter of semantics, but the administration resolution makes conver-
sion voluntary.
Mr. ROEMER. Yes, I understand that, Senator. But the nature--
Senator INOUYE. In either bill one would have, to some degree, a

dual system.
Mr. ROEMER. Yes, I understand it. But I think without a coordi-

nated effort or national plan to approach or convert the United States
to the metric system that it will occur in a haphazard fashion and
we will end up-
Senator INOUYE. I believe both measures provide for this. In the

Pell measure the leadership is centered in the Commerce Department.
Mr. ROEMER. Yes.
Senator INOUYE. In the administration measure you have a separate

board composed of citizens appointed by the President. This Board
in turn will formulate the conversion plans and programs and perhaps
provide for grants and assistance where such grants are absolutely
necessary.
Mr. ROEMER. I think the basic difference is that in one there is a

fixed time period set out 10 years in the Pell measure, and in the ad-
ministration bill this is not provided for.
Senator INOUYE. The administration bill sets a target of 10 years

In which the predominant language of measurement will be the metric
system.
Mr. ROEMER. But it does not preclude the use of the other systems.
Senator INOUYE. No.
Mr. ROEMER. So we would be adding one more system to the measur-

ing practices.
Senator INOUYE. Neither does the Pell bill. It would have the metric

system with exceptions, but the exceptions may be very large.
Mr. ROEMER. That would have to be determined with time as to how

large the exceptions would be.
Senator INOUYE. Fine, sir.
Please proceed.
Mr. ROEMER. Today we feel that the English system or apothecary

system is so outdated that it is being abandoned in favor of the metric
system even in England where it is initiated.

Although the use of the metric system today is not compulsory in this
country, its use has been legal since 1966. Since 1893, the National
Bureau of Standards has been authorized to derive the yard from the
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meter, and the customary or popular weights are referred officially to
the kilogram, both of which are metric standards.
In the United States it is required that the metric system shall be

used exclusively in the medical departments of the Army, the Navy, the
Air Force, the Public Health Service, and the Marine Hospital Serv-
ice of the United States.
The convenience of use and understanding of the metric system

minimizes the possibility of error in calculations involved in many
industrial operations. Since the early 1930's American pharmaceutical
manufacturers have been converting their operations completely to
the metric system. This has been done to provide better and more uni-
form control and thus greater assurance of safety to consumers of
drugs from possible error which might arise in converting between one
system to another.
It also has been done to provide better manufacturing efficiency

through more intelligent and easily readable manufacturing forms, in-
ventory records, cost analyses, and other recording devices which are
maintained more uniformly in the metric system. These standardized
and uniform records lend themselves readily to use in data processing
equipment and modern business recordina

b 
systems.

Senator INOUYE. May I ask a question at this point?
Have you found any noticeable change in the rate of errors made un-

der the old system and under the metric system? Would you say that
there were more errors under the old system?
Mr. ROEMER. You are talking in terms of manufacturing?
Senator INOUYE. Or in your business in dispensing prescriptions.
Mr. ROEMER. Well, I personally have not. Of course there is con-

siderable literature that has been recently published by various groups
bringing this point up that there are a number of medication errors.
But they don't necessarily deal with the measure. The measurements
involved in the giving of medications to patients is mostly errors of the
type of giving the wrong medication to the patient. So I would have to
answer no, that as far as errors with respect to measurement they are
very infrequent.
Senator INou y.E. So the proportion of errors would be about the

same under both systems?
Mr. ROEMER. Well, now, I would have to qualify my statement. If,

say, for example the medication was prescribed by the physician as a
dose of x drug, 11/2 grains, but the pharmacy within the hospital will
say, supply the drug or the container that it is dispensed from labeled
in terms of each dose in terms of milligrams and it is possible then there
for that type of an error to occur.

Senator INOUYE. You are suggesting that if the whole system had
been converted to the metric system that error would have been avoided..
Mr. ROEMER. That error would disappear.
Senator INOUYE. Instead of a grain and a half or say 90 milligrams..
Mr. ROEMER. In drawing from my experience we have spent a gi•eat

deal of time and effort in teaching students all the different systems,
conversions from one system to another. There are 15.432 grains in
1 gram therefore 480 grains in 1 avoirdupois ounce, so the pharmacist
is quite familiar with all of these systems although I think that I can
say that he probably is most familiar and most comfortable in dealing
entirely in the metric system because it is so simple.
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Senator INouyE. Thank you.
Mr. ROEMER. When the pharmaceutical industry made the decision

to change to the metric system, they, of course, were required to pro-
vide metric scales in place of the avoirdupois scales, or reconvert their
weighing equipment to be able to show metric subdivisions. Of course,
it was necessary to replace the weights and measures with metric
counterparts.
More difficulty was encountered in convincing the suppliers to the

industry that the firm, the pharmaceutical firm wanted to purchase
all of its raw materials in the metric system. However, as a customer
service they did do this even though this required stenciling on the
bulk packages of chemicals the metric equivalent.
Of course, the conversion process in the pharmaceutical industry

also necessitated changes in product labels, packages, literature, cata-
logs, and other printed matter. This was accomplished over a period
of time as new printing was required. Frequently both the metric and
avoirdupois and apothecary equivalents were shown. Most of the
pharmaceuticals marketed in the United States are labeled in metric
units; however, much of the equipment used in their manufacture is
still designated in terms of the familiar inches and gallons.
For example, the dies that are used in tablet machines are still desig-

nated in terms of inches. A 1-inch die in the metric system would be-
come a 2.54-centimeter die. But this would not necessarily require that
the entire piece of equipment be thrown out and replaced with an
exclusively metric engineered piece of equipment. It would in time
as machines wore out that they would be replaced with metric-engi-
neered machines.
In conclusion, I would like to say that in the event that S. 2483 is

enacted, perhaps the Department of Commerce would wish to consider
studying the conversion that has taken place in the pharmaceutical
industry as a tested and proven model. We believe that here would be
illustrated the real and imaginary problems that would be encountered
in other fields of endeavor, also here I think that their experience
would be shown, would show the way other industries can overcome
their problems.
The pharmaceutical scientists and the profession of pharmacy wel-

come the opportunity to serve the Nation by sharing our knowledge
and experience as to how conversion to the metric system could be
achieved. The pharmacy practitioner could be of great assistance in
educating the public in understanding as well as acceptance of the
metric system. The daily contact the pharmacist has with the public
provides him with a unique opportunity in this regard.
Teaching every child the interrelationships between the English,

the avoirdupois, the troy, and the metric system, and other miscel-
laneous equivalents, is no small accomplishment. Most people today
attain adulthood without being able to convert these interrelated quan-
tities with ease and confidence. Those who may say that the housewife
who has learned the present American or English system of weights
and measures would have difficulty in learning a new system do not
give the housewife proper credit. If she could learn our present sys-
tem, she should have no difficulty at all in learning the metric units.
Mr. Chairman, on behalf of the American Pharmaceutical Asso-

ciation and its Academy of Pharmaceutical Sciences, we appreciate
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this opportunity to present their thoughts on S. 2483 to this commit-

tee. We would welcome the opportunity to be of the assistance to

Congress and the public on this important matter, and will be happy

to try and answer any questions you may have.
Thank you.
Senator INOUYE. Thank you very much, sir.
It has been suggested by some that conversion would be a very ex-

pensive matter. In your industry's experience did you find conversion

to be an expensive change.
Mr. ROEMER. In preparing my testimony for presentation today I

anticipated that question, Senator, and I made specific inquiries to peo-

ple who would be—hopefully, I thought—in a position to a'nswer

those questions. Unfortunately, it was the consensus of the several that

I spoke to that since this has been such a gradual process, starting

in the early thirties, reliable figures are simply not available.
I think we realize that in converting to a new system of measure-

ments that there will be costs involved. We heard this morning several

estimates. I think of one being $45 billion, and another being $60 bil-

lion. Of course, I have no way of knowing whether or not these are

fair estimates of the cost.
Senator INOITYE. I would assume that your conversion was done

without Federal assistance?
Mr. ROEMER. Yes, it was, it was entirely voluntary.
Senator INOUYE. Then would you feel that all conversion in the

United States should follow the principle of letting the costs lie

where they fall?
Mr. ROEMER. Well, I 
Senator INOUYE. In other words, the companies should absorb the

cost.
Mr. ROEMER. Yes, I favor that approach with a qualification. That

if there are industries, as the conversion progresses, who experience

particular difficulty and it is a particularly undue hardship, that pro-

vision be made for providing for this type of contingency.
Senator INOUYE. Once again may I say how much I appreciate your

statement this afternoon 'and your patience in waiting this long.

Mr. ROEMER. That is all right.
Thank you very much.
(The statement follows:)

STATEMENT OF WILLIAM C. ROEMER, M.S., J.D., EXECUTIVE SECRETARY,
 AMERICAN

PHARMACEUTICAL ASSOCIATION, ACADEMY OF PHARMACEUTICAL SCIENC
ES

Mr. Chairman, members of the Committee, I am William C. Roemer, Ex
ecutive

Secretary of the Academy of Pharmaceutical Sciences of the America
n Pharma-

ceutical Association. Accompanying me today is Dr. Edward G. Feld
man, Asso-

ciate Executive Director for Scientific Affairs, APhA.

The American Pharmaceutical Association is the national professiona
l society

of pharmacists. Its approximate 50,000 members are composed 
of practicing

pharmacists, pharmaceutical educators, pharmaceutical scientists and ph
armacy

students.
The APhA is comprised of several subdivisions. One of these, the Academy 

of

Pharmaceutical Sciences, provides an organization within the APhA
 for more

than 2000 pharmaceutical scientist members who are largely associat
ed with

our colleges of pharmacy, the pharmaceutical industry, government and pri
vate

laboratories.
On behalf of its members the APhA and the Academy of Pharmac

eutical

Sciences, supports the objectives embodied in S. 2483. We believe tha
t these
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proposals provide for a smooth transition to the metric system in this country
and that the adoption of the metric system and the standardization achieved
thereby would greatly benefit the public, scientific and industrial community.
This view has been supported by most research and scientific bodies in this and
other countries for many years. In this connection, representatives of the APhA
and the Academy of Pharmaceutical Sciences testified in 1965 in favor of S. 774
before this Committee, and H.R. 2626 before the Committee on Science and
Astronautics of the House of Representatives. Then, as now, we know of no
pharmacist or pharmaceutical scientist that does not support the adoption and
use of the metric system. Resolutions to this effect have been unanimously
approved on a number of occasions by the APhA House of Delegates and the
Academy of Pharmaceutical Sciences.
The metric system provides a common language, permits precise reproduci-

bility of experimentation, and enables the development of similar standards.
The APhA  publishes the Journal of Pharmaceutical Sciences, an internationally-
known and respected scientific publication. This journal reports original labora-
tory studies and scientific reviews in the pharmaceutical sciences. Today,
manuscripts published in our journal, just as in many other scientific journals,
exclusively employ the metric system for describing weights and measures.
I point this out because the use of the metric system in scientific publications in
pharmacy, chemistry, and biology generally, has permitted a standardization in
print which is clear, 'concise, and universally understood by scientists throughout
the world.

Although not the oldest system of weights and measures, the metric system
is one of the most useful and easily learned since it is based upon the decimal
system. It offers convenience and clarity. All units vary regularly by a factor
of ten. Even nomenclature is consistent and universally understood. In metric
length, for example, a decimeter is one-tenth of a meter, and a dekameter is 10
meters; in metric volume, a deciliter is one-tenth of a liter and a dekaliter is
10 liters; in metric weight, a decigram is one-tenth of a gram, and a dekagram
is 10 grams. Similarly, when the dose of a drug is one milligram and a supplier
provides the drug in one gram vials, he provides 1,000 one milligram doses. When
the drug manufacturer produces the drug in 10 kilogram lots, since one kilo-
gram equals 1,000 grams, then 10 kilograms equals 10,000 grams; since one gram
equals 1,000 milligrams, then 10 kilograms equals 10,000,000 milligrams or 10
million doses. Calculation to interchange units becomes a simple matter that is
convenient, easily understood, and less susceptible to error.
In the past, the pharmacy profession in the United States has employed both

the avoirdupois and the apothecary systems of weights and measures in the
handling of medicines. In order to avoid confusion, the community pharmacist
had to clearly establish in his mind that the avoirdupois system was generally
used in drug distribution other than on prescription. The apothecary system,
on the other hand, was used to dispense prescriptions and sometimes to compoundbulk medicine. The pharmacist thus acquired in the avoirdupois system anddispensed in the apothecary system. These systems differed in that 1 poundavoirdupois was 7,000 grains and 1 pound apothecary was only 5,700 grains.Today, clearly, the pharmacist is being taught to use and does use the metricsystem. The medical profession also is employing the metric system. Dosesare remembered, calculated, and prescribed, and drugs are ordered, compounded,and dispensed in the metric system. In this regard the use of the metric systemby the pharmaceutical manufacturers also has helped considerably in the con-siderably in the conversion to metric practice. The 5-grain aspirin tablet is stillfamiliar, but the official dose is 300 milligrams in the metric system, and theapothecary equivalent essentially is only popular nomenclature.The metric system today is universally employed by all modern pharmacopeias.The APhA publishes the National Formulary, which is one of the official com-pendia recognized under the food and drug laws of the Federal and State govern-ments. When the National Formulary, first began publication in 1888, the systemof weights and measures employed in the compendium then, reflecting the practiceof pharmacy of that period generally, was the English or Apothecary system.Around the turn of the century, the pharmaceutical profession began recog-nizing the need for and value of a change to the metric system. This was reflectedin the use of the metric system in the National Formulary published about 1900,which listed both metric and apothecary weights and measures, side by side intabular form, under each monograph or description for drug sustance or drugcomposition. This was the first official step by the APhA to convert the practices
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in American pharmacy from the apothecary to the metric system of weights and

measures. Subsequent editions of the National Formulary then emphasized the

metric system, although for several revisions the equivalent to the metric dose
was frequently given parenthetically in apothecary weight or measure. The use
of apothecary equivalents in the National Formulary was deleted entirely with
the publication of the 10th edition in 1955. In 1890 the United States Pharma-
copeia adopted the metric system of weights and measures exclusively, except
for the statement of equivalent dosage, and then deleted even this in its 1955
edition.
Such steps provided for the orderly transition and familiarity with the use of

the metric system in the practice of pharmacy over a period of some 40 to 50
years. The transition was accomplished at this leisurely pace because:

(a) the metric system was less well known and accepted then than it is
today;
(b) many other countries and most of the other professions in this

country utilized the English system;
(c) except for its obvious facility of use, there was little driving force

toward its adoption in the pharmaceutical field;
(d) because of the precedent setting nature of the conversion by the entire

pharmacy profession and industry, it would be expected that each step would
be taken with great care and progress would be slower.

Under prevailing conditions of education, interest, and world conditions, we
would anticipate that other professions and industries within the United States
could, and would, achieve the conversion far more rapidly. Today the English
system or apothecary system is so completely outdated that it is being aban-
doned in favor of the metric system, even in England where it was founded.
As we have noted, although the use of the metric system today is not com-

pulsory in this country, its use has been legal since 1866. Since 1893, the Na-
tional Bureau of Standards has been authorized to derive the yard from the
meter, and the customary or popular weights are referred officially to the kilo-
gram, both of which are metric standards. It is required that the metric sys-
tem shall be used exclusively in the medical departments of the Army, the
Navy, the Air Force, the Public Health Service, and the Marine Hospital Service
of the United States.
In 1944, the Council on Pharmacy and Chemistry of the AMA adopted the

metric system for exclusive use in its publication, New and Non-Official Remedies
(now titled New Drugs). The metric system also is used by many other profes-
sional groups, although unfortunately not exclusively, because of practices passed
on from generation to generation in the fields of engineering, technology, and
even commerce.
The convenience of use and understanding of the metric system minimizes

the possibility of error in calculations involved in many industrial operations.
Since the early 1930's American pharmaceutical manufacturers have been con-
verting their operations completely to the metric system. This has been done
to provide better and more uniform control and thus greater assurance of safety
to consumers of drugs from possible errors which might arise in converting

between different systems.
It also has been done to provide better manufacturing efficiency through

more intelligent and easily readable manufacturing forms, inventory records,

cost analyses, and other recording devices which could be maintained more
uniformly in the metric system. These standardized and uniform records today
lend themselves readily to use in data processing equipment and modern business
recording systems.
In pharmaceutical firms the conversion of manufacturing operations to the

metric system generally has been a relatively easy matter. It was necessary to
provide metric scales in place of avoirdupois scales, or reconvert weighing

equipment to show metric subdivisions; it was also necessary to replace weights
and measures with metric counterparts.
More difficulty generally was encountered in convincing chemical suppliers

that a firm wanted to purchase all of its raw materials according to the metric
system. But even here, the experience has been that suppliers have readily

agreed to sell and bill their materials in metric equivalents because this was

what the customer wanted. Frequently, even today, bulk containers of chemical

and drug materials purchased for pharmaceutical manufacture will show both

the metric quantity and the avoirdupois equivalent. Even sugar and salt, which

are food staples, are purchased for pharmaceutical use by metric weight even

though the bags may be stenciled to show that weight.

80-781-72--10
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The conversion process in the pharmaceutical industry also necessitated changes
in product labels, package inserts, catalogs, and other printed matter. This was
accomplished over a period of time as new printing was required, and frequently
both the metric and avoirdupois or apothecary equivalents were shown.
In spite of the fact that most of he pharmaceuticals marketed today are labeled

in metric units, much of the equipment used in their manufacture are designated
in terms of inches, gallons, etc. For example, the dies used in tablet machines
are designated in inches. Adopting the metric system would require a relabeling in
metric units. A one-inch tablet die would become a 2.54Cm tablet die but would
not require replacing the entire tablet machine. This same reasoning would apply
to other manufacturing equipment as well.
In the event that S. 2483 is enacted, perhaps interested persons, including the

Department of Commerce, would wish to consider studying this conversion in the
pharmaceutical field as a tested and proven model. Here would be illustrated
the very real (and the' imaginary) problems in other fields of endeavor. Here,
also, would be shown the way to overcome them.
Pharmaceutical scientists and the profession of pharmacy welcome the oppor-

tunity to serve the nation by sharing our knowledge and experience as to how con-
version to the metric system could be achieved. The pharmacy practitioner could
be of great assistance in educating the public in understanding as well as
acceptance of the metric system. The daily coptact the pharmacist has with
the public provides him with a unique opportunity in this regard.
Teaching every child the interrelationships between the English, the avoir-

dupois, the Troy, and the metric system, and other miscellaneous equivalents,
is no small accomplishment. Most people attain adulthood without being able to
convert these interrelated quantities with ease and confidence. Those who may
say that the housewife who has learned the present American (English) system
of weights and measures would have difficulty in learning a new system do not
give the housewife proper credit. If she could learn our present system, she should
have no difficulty at all in learning the metric units.
Mr. Chairman, the American Pharmaceutical Association and its Academy of

Pharmaceutical Sciences, appreciate this opportunity to present their thoughts
on S. 2483 to the Committee. We would welcome the opportunity to be of assistance
to Congress and the public on this important matter, and will be happy to try and
answer any questions you may have.
• Thank you.

Senator INOU IE. Our final witness is Mr. Thomas A. Hannigan,
International Brotherhood of Electrical Workers.

STATEMENT OF THOMAS A. HANNIGAN, DIRECTOR OF RESEARCH
AND EDUCATION, INTERNATIONAL BROTHERHOOD OF ELECTRI-
CAL WORKERS

Mr. HANNIGAN. Thank you, sir.
I am Thomas Hannigan, director of research and education, In-

ternational Brotherhood of Electrical Workers, the world's oldest
and largest electrical union with a membership of almost a million,
with 1,800 local unions in the United States and Canada.
As a result of my participation on the National Metric Advisory

Panel and exposure to the problems associated with conversion to the
metric system, we are strongly opposed to a 10-year planned conver-
sion period. This opposition is based on our inability to identify any
major advantages arising from conversion to the metric system and
the glaring lack of information regarding its impact on a trillion dol-
lar economy.

Several months back, a Wall Street Journal article stated I was
lonely with these views, but at the last meeting of the advisory panel,
I felt my views and criticisms had gained strength and were supported
by many of the members of the panel.
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We have four major criticisms of the report—first, the U.S. Depart-
ment of Commerce report on the U.S. metric study is much too nar-
row; second, it is blatantly biased in favor of conversion to the metric
system third, there are insufficient real evidence to support the recom.
mendation for a 10-year period; and fourth, the recommendation to
let the costs of conversion lie where they fall will impose an extreme
hardship on those individuals and organizations least able to afford
them.
I will expand on each criticism in order—first, the study took too

narrow a view. In spite of obvious difficulties, a serious attempt should
have been made to analyze the impact of metric conversion from a
macroeconomic viewpoint, as well as a microeconomic viewpoint.
Conversion to the metric system must be analyzed in its proper

perspective, if we are to make sound decisions. The frequent analogy
between the United Kingdom and the United States completely dis-
torts the scope of the undertaking. It is like comparing a rockfall to
an avalanche.
On one hand, we have the United States with its $1 trillion economy;

on the other, we have the United Kingdom with an economy of little
more than $100 billion.
Furthermore, in respect to the Common Market, the U.S. economy

is two-thirds greater than the combined output of both the Common
Market and the European Free Trade Association. The United States-
United Kingdom analogy deteriorates further when one considers the
types of national economies.
The United Kingdom is an island nation whose very existence de-

pends on international trade. On the other hand, exports account for
less than 5 percent of the U.S. gross national product. Also, the desire
of the United Kingdom for admission into the Common Market
strongly influenced their decision to metricate.
In short, we are dealing with a gigantic economy in the United

States, 
and it is growing every day. Given full employment, it should

reach $1.3 trillion in 1975, and $1.6 trillion in 1980.
Therefore, any comparison of the U.S. economy to other national

economies is grossly inappropriate and will inevitably result in dis-
astrous decisions.
The U.S. metric study was limited to an industry-by-industry

analysis. While most respondents indicated they will be able to adjust
to the obvious costs and burdens of the metric system, little considera-
tion has been given to the sum total of their respective impacts on
our economy.
Such folly is equivalent to rightfully assuming that a crowded

theater can be emptied in an orderly fashion by two or three people
passing through the exits over a sufficient period of time, but ignoring
the panic and ensuing tragedy which results in an emergency when
everyone rushes to the exits at once.
Now, imagine the U.S. economy in the fourth or fifth year of a

10-year planned conversion, the point of no return, being confronted
with the economic conditions of the past 3 years. We have experienced
soaring prices—up over 12 percent in the last 36 months—increasing
unemployment, tight money, a serious profit squeeze, corporate liquid-
ity problems, an unplanned budget deficit, a decrease in industrial
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production and business activity, a painfully slow recovery, plus a $2
billion balance-of-trade deficit—our first since 1893.
We now have a 6-percent unemployment rate with no relief in sight

we are involved in an international monetary crisis, plus inequitable
and unworkable wage and price controls. Add to these economic prob-
lems of the past 3 years the costs and dislocations associated with con-
version to the metric system and, instead of experiencing a period of
economic stagnation, we would have experienced total economic chaos.
In brief, conversion can only be accomplished in a balanced full

employment, stable economy, which must be maintained throughout
the entire conversion period. This best of all economic conditions has
never been achieved for long, and our present-day economic game
planners seem unable to accomplish it even briefly.
In a strained economy, the cost of conversion to the metric system

would intensify the inflationary pressures; in a slack economy, it
would impede and possibly preclude recovery.
Thus, one of the principal limitations to conversion is our inability

to successfully manage our economy throughout the extremely difficult
conversion period.
This study gives little, if no consideration, to the impact of metrica-

tion on our social and cultural values. This is a most unfortunate
oversight because today our society is in a continuous state of flux.
Our traditional values and priorities are being seriously questioned by
all segments of society.
I feel certain, given the enormous and urgent problems presently

confronting this Nation, the general public would assign a $60—$100
billion conversion to the metric system the lowest priority. Without
public support, metrication does not stand a chance. As the costs and
disruptions grow with increased use of the metric system, initial public
reservations would rapidly become public rebellion.
We want to stress the need for an Objective study to measure the

intensity of the negative effects of conversion to the metric system on
our Nation. The negative effects of conversion include both economic
and social cost. It is very possible the impact of these costs is entirely
different.
The timing of the conversion determines the intensity of each cost

separately and their combined impact on society. The longer the transi-
tion period, the lower the social disruption, but the higher the economic
costs.
Senator INOU YE. Before we proceed with the rest, how did you reach

this $60—$100 billion figure?
Mr. HANNIGAN. From the various reports submitted. There are vari-

ous ways of adding them up. Sixty billion would be one estimate. Onehundred billion dollars would be another, maybe not the highest. Ihave seen them up to $200 
billion, 

but it depends on the method of thepricing it out. Sixty could be extracted from data in the report as itis now, using the upper ranges that have been submitted.
Senator INOUYE. Have you seen the administration measure?
Mr. HANNIGAN. No, Senator, I haven't. I heard of it just as Iwalked in.
Senator INOUYE. Has the IBEW made any documented studies toestimate the social, economic, and public costs?
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Mr. HANNIGAN. No, Senator, that is why we are asking that it be
done. It is an enormous undertaking.
Senator INOUYE. Are you suggesting the metric study was inade-

quate?
Mr. HANNIGAN. Completely inadequate, Senator. It hasn't touched on

the social costs and disruption to our culture.
Senator INorryE. We have had consumer representatives stating that

it would enhance social values here.
Mr. HANNIGAN. I could disagree with that, I think it could develop

into serious problems.
Senator INOUYE. Please proceed, sir.
Mr. HANNIGAN. My second criticism concerns the pro-metric bias of

the final report. This bias is found throughout the report in the tech-
niques applied, semantics, sentence structure, and the subordinating of
key issues—ignoring or subordinating negative findings and confusing
editorial opinion with facts.
No effort is made to distinguish between the very few true benefits

which are a direct causal consequence of conversion to the metric sys-
tem from those which are merely possible indirect opportunities.

Senator INOUYE. May I interrupt there, also?
In reviewing the metric study, we note in the cost-benefit chapter the

following words:
The assumptions as to benefits and costs were made on a worst case basis.

That is to say, when a choice was possible, it was made so that the no-plan
mode of changeover—which is status quo—was put in the best light.

Do you feel that the drafters of the statement erred when they wrote
that?
Mr. HANNIGAN. I think so, yes, I think they always took the more

optimistic viewpoint throughout my report and throughout my ex-
perience on the advisory panel.
Senator INOUYE. Then you are saying the drafters were correct.

According to the metric study report, they always gave the status quo
the benefit of the doubt. Do you believe that was so?
Mr. HANNIGAN. In general, no. I am not familiar with the quote

you have right now, but in general, they haven't given the status quo
the benefit of the doubt in most of that study. I am saying it was bias

• pro-metric report.
iSenator INOUYE. Are you suggesting the statement is not correct?
Mr. HANNIGAN. Right.
Senator INOUYE. Please proceed, sir.
Mr. HANNIGAN. I have also had serious reservations about the quality

and objectivity of the technical reports. The most important observa-
tion of the entire study is found in the U.S. metric study report on
international trade.

It states, "The notion that the United States is losing exports to
metric countries because its products are not designed and manu-
factured in metric units appear to be ill-founded."
This finding is inadequately stressed and the report conveniently

proceeds without sufficient reason or qualification to continue with
unsupportable conclusions and predictions on international trade.
In each of these technical reports, there is much evidence a a pro-

10-year conversion period bias and many technical shortcomings and
inadequacies are easily identified.
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Also, the study fails to adequately identify underlying assumptions
and limitations of technical reports. Some of the basic criticisms of
the advisory panel, as I recall, the standards report tied success in
establishing standards too closely to conversion to the metric system;
the Education Reporter is principally an effort to promote educational
reform and, worst of all, the International Trade Report ignored the
economic hardships and dislocations involved in the transition period.
I also feel that the theme of the informed consensus, which is em-

phasized throughout the report, is severely abused. The report's state-
ment that "over the course of study, almost every American can have
a chance to speak or be spoken for' is absolutely absurd. Public opinion
polls indicate that most Americans are not even aware of the metric
system.
The fact is the U.S. public, business, and labor have no real need

for or desire to force metrication. The report ignores this finding and
rationalizes that once the ignorance of the population is overcome
through public education efforts, there will be universal support for
the metric system.

Condescension of this type is all too characteristic of many sup-
porters of the metric system. They obviously believe that they are
the most qualified to decide what is beneficial for this Nation. This
elitist attitude discourages criticism and further thought and is most
unfortunate, especially when so much remains unknown about such
an extremely important subject.
Senator INOU YE. I suppose that is the attitude all proponents take,

whether labor or management, bureaucrat or politician they believe
the cause is right, and they feel they have the solution for the rest of
the world.
Mr. HANNIGAN. I imagine so, supporters of any cause, must believe

strongly in their cause.
The entire labor section is misleading. The statement that part or

all union members made at least some use of the metric system is com-
pletely meaningless, since use lacks definition.
Also, the statement that 40 percent of the representatives were in

favor of a planned national program is simply untrue. Most saw few
direct advantages, but many disadvantages such as the cost of retrain-
ing, replacement of tools, loss of experience, loss of earnings, and
restricted promotional opportunities.

Several major unions vehemently opposed conversion and consider
it disastrous. Briefly, an accurate summary of labor's position was con-
cern for the well-being of its members and the well-being of the
country.

Senator INOTTYE. Before proceeding, I noted in your presentation,
you have been skipping some sections. Do you wish to have the state-
ment made a part of the record in full?
Mr. HANNIGAN. Yes: I cut down a few places to conserve time.
Senator No u rE. Without objection, so ordered.
Mr. HANNIGAN. My final example of prometric bias concerns the

decision to direct the report to the people in every walk of life. The
development and content of any report depends basically on its pur-
pose and to whom it is directed. Congress commissioned this study and
asked very specific questions, and Congress was entitled to a compe-
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tent, professional, and objective report that provided answers or
stated some questions were impossible to answer.
The report, "A Metric America," does not fulfill its commission—it

is not a technical report intended for experts such as are found on this
committee and the House of Representatives Committee on Science
and Astronautics. It does not answer the difficult problems or provide
new information on the technicalities and complexities involved in
metrication.
Senator INOTTYE. In other words it was not an elitist record.
Mr. HANNIGAN. It was not an elitist report, but it was done by 
Senator INOU YE. Done by experts to fulfill the needs of lay people.

We were the ones who want to read it. I suppose a technical report
wouldn't have made too much sense to us.
Mr. HANNIGAN. Not in the sense it is a technical report, but in the

sense there was nothing new involved. The report contributed nothing
new to the discussion or brought out the problems that I am bringing
out right now of the impact on the industrialized economy, and the
social problems. The report states some questions were difficult, so
therefore they said, they wouldn't handle them. We will deal with
what we can handle. But the extremely difficult ones necessary to
determine, to develop any solutions on were ignored and are not even
touched. These are the ones that will affect our country the most.
Senator INOUYE. What would your comment be on the suggestion

that the European Economic Community has and intends to continue
to provide artificial trade barriers based on standards involving metric
units?
Mr. HANNIGAN. You have a bill S. 1798 that covers this area. We

should negotiate, our negotiators should negotiate equal reciprocal
trade agreements in the sense if other nations use nontariff barriers,
we should penalize them. The mutual need of nations for each others
markets will hopefully—cause them to relent on their use of nontariff
barriers. We should negotiate with them to give up their nontariff
barriers to advance free trade.
Senator INOUYE. Would you be against a national program to

change the educational system to teach our youngsters the metric
system?
Mr. HANNIGAN. That would depend upon the cost and the purpose.

If we are not 
 

going to go metric, so as it affects the general population,
it would be foolish to spend that money to train the people. If you
train our younger generations and they don't use it on the day-to-day
basis, as soon as they leave the classroom, they will lose it. The two
are tied very closely together.
In short, if we are not going to be metric for quite a while, it could

be a waste of money which could be used more effectively in other
educational areas.
Senator INOUYE. For example, last year approximately 6 million

Americans traveled abroad to countries using the metric system of
measurement. I was in Mexico just a few weeks ago for 18 hours, and
I must confess that I was a bit confused by liters since I am so accus-
tomed to the gallon. I suppose the new generations will also be con-
fused by the kilometer instead of miles. Don't you think a universal
language of measurement might alleviate this problem?
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Mr. HANNIGAN. I think a universal language would be ideal, but if
we are talking about language, we are dealing with several hundred
languages, and this world does exist and communicate.

Senator INOUYE. At the present time we are the only major country
that still insists on the imperial system of measurement.
Mr. HANNIGAN. Again I would have to point out that we are an

industrialized economY which has a gross national product about one-
half the size of the rest of the world and larger than the entire Western
European countries.
If you wanted to use economic production as a measure of com-

parison, the U.S. share of the total world production, our system of
measurement is almost equal to that of metrics. Not counting little
countries. If you count every country in the United Nations
Senator INotryE. The thrust of your argument is that we are well

off now, leave it as is?
Mr. HANNIGAN. Not completely. We have to be aware of the in-

creasing uses of the metrics and we have to minimize its impact on
this country costwise, so therefore we would have to take a look at
another—take another look at what the questions that were not looked
at in this last report, and determine which is the best least-cost
combination for us to adapt and manage this increasing use of the
metric system.
It may be a longer period of time, I don't have the answer on that.
Senator INOUYE. Maybe we could force the rest of the world to con-

vert itself to our system.
Mr. HANNIGAN. It is a little too late for that, I think. Maybe right

after world—
Senator INo-cryE. You are not suggesting that, are you?
Mr. HANNIGAN. No. It can accurately be described as a public rela-

tions effort to promote public support for metrication.
The enthusiasm of the National Bureau of Standards for forced

metrication is not limited to the report. It has participated in a series
of seminars called the "U.S.A. Goes Metric' and 'Managing the
Changeover." It also had a booth promoting metrication at the White
House Conference on "The Industrial World Ahead, 1990."
We feel these promotional activities are premature since Congress

has not taken any action on this matter, and that they should be im-
mediately curtailed.
Third, we disagree with the recommended 10-year conversion

period, because so little is known about its impact on our economy.
Also, there are few identified benefits associated with conversion and
no evidence of immediate need to warrant such an enormous under-
taking.
Senator INOUYE. Before proceeding, you have just made a state-

ment that the Bureau of Standards had a booth promoting forced
metrication 
Mr. HANNIGAN. A 10-year plan conversion period would be a

forced—its proposal in the report, that is what I would call forced
metrication, legally required.
Senator INou-yE. I understand from the report we have had on this

booth and the administration bill that the voluntary aspect is to be
emphasized.
Mr. HANNIGAN. The bill is
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Senator INouyE. The bill is voluntary.
Mr. HANNIGAN. But not the report. The report would have to be

mandatory because our discussion in the advisory panel, if it were vol-
untary, very few would convert.
So, ultimately, at some point, you would be more or less required to

make it mandatory.
Senator INOUYE. Are you in favor of voluntary conversion?
Mr. HANNIGAN. As has been discussed, I do not think a voluntary

method would work.
Senator INOUYE. The administration measure calls for voluntary

conversion.
Mr. HANNIGAN. I have not seen that, but I do not think that really

works.
Senator INOUYE. Isn't it voluntary at the present time?
Mr. HANNIGAN. Yes, sir.
Senator INou 3C11. Is it working?
Mr. HANNIGAN. Well, let's define what WC mean by work.
Work is converting to predominantly metric. The drift would be-
Senator INOUYE. The pharmaceutical representative just testified

that his industry undertook voluntary conversion, and it is just about
fully converted.
Mr. HANNIGAN. Success of voluntary conversion would depend on

to what extent the country would metricate.
Senator INOUYE. All of the pharmacists have now converted though.
Mr. HANNIGAN. Certain people would do it because it is economically

advantageous.
Some would do it because it is convenient and are doing it without

any compulsion.
They will continue to do it and there will be increasing use of it, but

there will be masses of the people that will never convert and would
never convert and you would hit this very unstable situation then
where some of the people would do it voluntarily would be clashing at
the people who are very reluctant to convert.

Senator INouyE. This matter does not require a big financial ex-
penditure, but it affects every working man and woman in the United
States. I have received communication from certain labor organizations
objecting to the immigration of foreign workers. I will be very
specific.
We have today in our country millions of foreign-made cars. Now,

these cars were manufactured under metric measurements. So a lot of
the dealers ask these companies to apply for the entrance of German,
Japanese, and French mechanics, but they need clearance from the
Department of Labor as you are well aware.
In many cases, the Department of Labor has approved the

application.
So we have literally thousands of highly paid foreign mechanics in

the United States because we have no Americans who can fill their
shoes.
Mr. HANNIGAN. I think it is most unfortunate because we have 6-

percent unemployment right now.
Senator INOUYE. I agree with you.
Mr. HANNIGAN. Given training programs, I am sure American citi-

zens can do this work.
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Senator INouryE. Exactly. Wouldn't you be in favor of an educa-
tional program?
Mr. HANNIGAN. Absolutely. Specific education programs would be

essential, yes. But, of course
' 

the details would have to be worked out.
With the unemployment we have right now, the importing of foreign
nationalities is just tragic.
Senator INOITYE. All right. We might have a conversion program

where some of these young people in high school or vocational school
would come out understanding the system.
Mr. HANNIGAN. I would have no objection to that, but that is a very

specific program for a specific group, and I believe jobs must be as-
sured. So many of our programs don't guarantee a job at the end of
the training. But, if you are training a group of people to use metric
tools and measurements and so on, I am sure there is a direct causal
link between the training and employment at the end. I am sure we
would support that very strongly.
Senator INOUYE. Please proceed, sir.
Mr. HANNIGAN. Third, we disagree with the recommended 10-year

conversion period because so little is known about its impact on our
economy. Also, there are few identified benefits associated with con-
version and no evidence of an immediate need to warrant such an
enormous undertaking.
For example, one of the primary goals of conversion is to strengthen

our position in world trade, but conversion to the metric system would
put the U.S. economy at a distinct trade disadvantage because the cost
of conversion would have to be added to all U.S.-prooluced goods while
foreign goods could take advantage of broadened markets, increased
production, and lower production costs because of economies of scale.
The end result would be a massive influx of foreign goods into the

U.S. markets and a loss of hundreds of thousands of U.S. jobs.
Also, foreign-made metric tools, instruments, and equipment in

great demand by U.S. industries would flood the country. Plants made
obsolescent by the forced conversion would very likely be rebuilt in
foreign countries.
In short, instead of increasing exports, the conversion would in-

crease imports and intensify existing balance of trade and payments
problems, plus add to unemployment problems.
Senator INOUYE. Secretary Wakelin testified to the contrary. He

suggested that it would increase our balance by at least $600 million.
Mr. HANNIGAN. I strongly disagree. I can't imagine how they could 

figure that. Our products just wouldn't be cheaper.
Senator INorryt. Do you have any study that would support your

conclusion that we would be flooded by foreign-made metric tools?
Mr. HANNIGAN. Just the very basic logic of additional cost imposed

on our manufacturers and producers.
Senator INOUYE. Can't our toolmakers make metric tools?
Mr. HANNIGAN. Surely. But the cost of conversion would co gt them

money, the cost of retraining their work force would cost money. Thern
cost of probably carrying dual inventories to service their market and
foreign markets would require dual storage, dual financing; the whole
economics of it just staggers the imagination. Metrication would in-
crease tremendously the cost of production in this country.
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Price is one of the key factors in competition in international trade.

With us at a higher cost, it would be much more difficult for us to

compete.
The study itself said the fact that we are not metric has little or

nothing to do with our ability to compete. So how can the Secretary

say that being metric would help us?
Senator' INOUYE. That is what I am asking you. I am not an expert.
Mr. HANNIGAN. This is one area that I am pointing out which has

not been adequately studied. We should look again and find out the
impact.
The study on international trade, as I mentioned earlier, ignored

the transition period.
I can't quote the exact question, but it—assumed that we had made

the conversion, when they were questioning the manufacturers. They
came up $600 million, which is insignificant, compared to our total
exports and the difficulties of predicting 5 years ahead. Then the
conclusion was drawn 
Senator INOUYE. This is, according to the Secretary, this is a per-

year increase.
Mr. HANNIGAN. That is not what the study said, as I read the report

on the international trade. The $600 million is the difference in 1975.
Senator IisrouyE. All right.
Mr. HANNIGAN. Because the respondents to the survey said it makes

little difference whether they are metric or not. The key point is they
ignored the transition period.
I am saying, let's look at this transition. What will happen between

1974 and 1984, when we are in this conversion period and our producers
are experiencing this enormous costs and they already have the costs
of pollution problems and other social obligations. It will just be a
tremendous burden on manufacturers and producers in this country.
Our concern is also with the jobs that would be lost because of it.
Senator INOUYE. To the extent that there are capital costs asso-

ciated with conversion, as you have suggested, is it not likely that
industry in general will use this opportunity to upgrade the overall
competitiveness of their product line?
Mr. HANNIGAN. I replied to that in the last sentence where I said

many of these plants—I would visualize them RS being a mature plant
with a high maintenance requirement, and now they are required to
install various metric equipment.
At that point, the decision would be whether or not to build a new

plant. Where would it be built? The new plant would be built overseas
so we would lose construction also. The direct investment overseas is
just soaring fantastically over the past 15 years. It has become a very
serious problem. This would hasten and increase the use of direct in-
vestment in foreign countries.

Senator INOUYE. Should we take seriously the contention made by
some in industry that the dual system has been a disadvantage to them
competitively?
Mr. HANNIGAN. I am sure for some people it has been a disadvantage.

I think under the present way we are doing things with some additional
help to people particularly involved in the metric system, I think they
could 

Senator INO1TYE. Should we provide subsidies for them?
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Mr. HANNIGAN. I would be reluctant to go into detail on that. Un-fortunately, subsidies can be abusAd. Again, that would be part of thestudy we are asking for in this testimony. Just how should we managethis? It is here, it is a problem that we have to face, and I think thatwould be a key part of the study.
Senator INOUYE. I gather you are totally dissatisfied with the U.S.metric system?
Mr. HANNIGAN. Very much so. I don't think it meets the needs of ourcountry right now as to answering the questions you need in prepar-ing legislation for us.
Senator INOUYE. Please proceed.
Mr. HANNIGAN. The conversion would have an adverse impact onthe U.S. consumer. It would result in mass confusion and unfamiliarunits. Prices would increase on U.S. products as manufacturers at-tempted to pass the cost of conversion to the consumer.
The consumer would become extremely cautious, and sales would beadversely affected.
There is also a strong possibility that the confused consumer wouldbe easily cheated as a result of the approximation involved in a con-

version from U.S. customary to the metric system.
Conversion would have an adverse impact on the income of workers

on piecework or incentive systems, as a result of lower productivity due
to the loss of experience.
In the construction industry, difficulties with maintaining dual in-

ventories, controlling the schedule of deliveries to jobsites could result
in extensive loss of time.

All workers will require additional training, the amounts and costs
of which will vary with the degree of measurement of job content. Re-
training the work force will cost both the contractors, management,
and unions millions of dollars.
Many mechanics will have to purchase new tools; they will have to

own two sets of tools and assume the burden of maintaining, storing,
and transporting them.
Dual thinking will result in increased responsibility and job strain.

Thousands of workers, especially older workers, some unable and some
unwilling to learn, will either be faced with a greatly limited oppor-
tunity or forced out of the labor market.
Senator INOUYE. Don't we have a dual system at the present time?
Mr. HANNIGAN. Yes; but in minimum use. I was sort of responsible

for coordinating labor responses to this contract.
Senator INOUYE. This is a small matter, but gaing back to the

mechanics example again, don't they have two sets of toolo one to
take care of Volkswagens, the other to take care of Fords?
Mr. HANNIGAN. Right now I was referring to the construction

industry, and there is almost no use of metrication in the construction
industry.
In Volkswagens and machine tools, I am sure there are, but in con-

struction, I can't think of any application of the metrication. All our
mechanics use inches and feet.
Senator INOUYE. So you continue as is.
Mr. HANNIGAN. Yes. I don't see really much growth of metric usage

unless it was required of the industry. If you let this industry convert
voluntarily, this industry would be one of the very last to convert. It
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has got too much of a standing stock investment, the building we are
in and the ones coming out of the ground will be with us for the next
75 to 100 years are being built in feet and inches.
The dual inventories involved in maintaining this building through-

out a 50-year period would be a burden.
Most contractors have a minimum capitalization. Most have limited

warehouse space. Now they would be bound to 
Senator INOUYE. Under the administration proposal, the construc-

tion industry could continue as is because conversion would be volun-
tary.
Mr. HANNIGAN. The construction industry never continues as is.

Every building being built applies a different technique. It is a very
dynamic industry.
Senator INOUYE. I am talking about the unit of measurement.
Mr. HANNIGAN. Unless it was required, I don't see any reason for

them to convert.
We feel there is no legitimate reason to convert to metric measure-

ment. International trade is not sufficient reason to warrant such social-
economic disruption because it amounts to less than 5 percent of our
GNP.
Forced metrication will not increase this Nation's productivity at

all. In fact, it will be counterproductive and costly.
Thousands of small businesses not involved in foreign trade unable

to afford the cost of conversion and to obtain credit, would be forced
to close. Thousands of others, unable to master technical complexities
of conversion, would be forced out of business.

If, as mentioned before, conversion would have a severe impact on
U.S. workers, especially the old, the young, and minorities, then con-
version without provision to minimize injury would be disastrous.
Those consumers least able to learn and apply metric measurements

in market transactions would be the most easily exploited by un-
scrupulous merchants and producers.
Again it would be the old, the young, and the minorities who would

be most likely to be the greatest losers.
Basic morality requires the Federal Government to establish ade-

quate regulations to protect their interest.
To let the costs "lie where they fall" reflects an extraordinary de-

gree of callousness and indicates total lack of thought behind the en-
tire report.
The great tragedy in this philosophy is that in many cases, given

Government assistance, much of the negative impact of conversion
- could be minimized, and, in some cases, avoided entirely.

It should be evident to most wise and sensitive people that prudent
application of Government assistance would minimize and not in-
crease the overall cost.
It is important to understand there is no cheap method of con-

verting to the metric system. The cost of conversion will be so great
that there is serious question whether our economy has the capacity
to assimilate the severe dislocations, and whether the people will tol-
erate the social disruption associated with such a traumatic under-
taking.
In view of the strong possibility of these undesirable consequences

and the few benefits directly identified with the conversion, it would
be foolish to rush into a 10-year conversion period.
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The choice is not whether to plan or not to plan for increasing
usage of the metric measurement, but to develop plans on sound, ob-
jective analysis.
The U.S. Department of Commerce U.S. metric study has failed

to achieve this goal.
Therefore, additional study •and evaluation of the problems as-

sociated with conversion to the metric system is desperately needed
before any further action is taken.
We suggest Congress establish a new conversion study committee,

independent of any agency of government, to conduct an inquiry into
all phases of conversion to the metric system.
It is essential that such a study group have representatives of all

sectors of our society, and the people already committed to use of
the metric system be represented only in their proportion to the rest
of society.
I want to thank you especially for the opportunity to present our

views at this hearing.
Senator INOITYM. I thank you, Mr. Hannigan, for your participation

in these hearings and your statement. I assure you it will be given our
most serious consideration.
Mr. HANNIGAN. Thank you very much, Senator.
(The statement follows:)

STATEMENT OF THOMAS A. HANNIGAN, DIRECTOR OF RESEARCH AND EDUCATION,
INTERNATIONAL BROTHERHOOD OF ELECTRICAL WORKERS

My name is Thomas Hannigan. I am director of research and education of the
International Brotherhood of Electrical Workers, the world's oldest and largest
electrical union, with a membership of almost a million, with 1,800 local unions
in the United States and Canada.
As a result of my participation on the National Metric Advisory Panel and

exposure to the problems associated with conversion to the metric system, we are
strongly opposed to a ten-year planned conversion period. This position is based
on our inability to identify any major advantages arising from conversion to
the metric system and the glaring lack of information regarding its impact on
a trillion dollar economy.

Several months back a Wall Street Journal article stated I was lonely with
these views, but at the last meeting of the Advisory Panel I felt my views and
criticisms had gained strength and were supported by many members of the
Panel.
We have four major criticisms of the report—first, the U.S. Department of

commerce Report on the U.S. Metric Study is much too narrow; second, it is
blatantly biased in favor of the conversion to the metric system; third, there is
insufficient real evidence to support the recommendation for a ten-year coordi-
nated national conversion program;  and fourth, the recommendation to let the
costs of conversion "lie where they fall" will impose extreme hardship on those
individuals and organizations least able to afford them.
I will expand on each criticism in order—first, the study took too narrow a

view. In spite of the obvious difficulties, a serious attempt should have been made
to analyze the impact of metric conversion from a macroeconomic viewpoint as
well as from a microeconomic viewpoint.
Conversion to the metric system must be analyzed in its proper perspective if

we are to make sound decisions. The frequent analogy between the United King-
dom and the United States completely distorts the scope of this undertaking. It
is like comparing a rock fall to an avalanche. On one hand, we have the U.S. with
its one trillion dollar economy; on the other, we have the U.K. with an economy
of little more than one hundred billion. Furthermore, in respect to the Common
Market, the U.S. economy is two-thirds greater than the combined output of both
the Common Market and the European Free Trade Association. The U.S.-U.K.
analogy deteriorates further when one considers the types of national economies.
The U.K. is an island nation whose very existence depends on international trade.
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On the other hand, exports account for less than five per cent of the U.S. Gross

National Product. Also, the desire of the U.K. for admission into the Common

Market strongly influenced their decision to metricate.
In short, we are dealing with a gigantic economy in the U.S. and it is growing

every day. Given full employment, it should reach 1.3 trillion in 1975 and 1.6
trillion in 1980. Therefore, any comparison of the U.S. economy to other national
economies is grossly inappropriate and will inevitably result in disastrous
decisions.
The U.S. Metric Study was limited to an industry by industry analysis, and,

while most respondents indicated they will be able to adjust to the obvious costs
and burdens of the metric system, little consideration has been given to the sum
total of their respective impacts on our economy.
The following, I feel, is an accurate summary of most of the reports submitted

to the Metric Study by industries and associations. In gneraly, they have very
little present involvement with the metric system, have identified very few direct
benefits, foresee many additional costs, but state a willingness and ability to
make the conversion in the interest of the well-being of this nation. Unfortunately,
no effort has been made to aggregate these costs and to estimate their total
economic and social impact. Such folly is equivalent to rightfully assuming that
a crowded theater can be emptied in an orderly fashion by two or three people

passing through the exits over a sufficient period of time, but ignoring the panic

and ensuing tragedy which results in an emergency when everyone at once rushes

to the exits.
Now, imagine the U.S. economy in the fourth or fifth year of a ten-year planned

conversion, the point of no return, being confronted with the economic conditions

of the past three years. We have experienced soaring prices—up over 12 per

cent in 36 months—increasing unemployment, tight money, a serious profit

squeeze, corporate liquidity problems, an unplanned budget deficit, a decrease

in industrial production and business activity, a painfully slow recovery, plus a

2 billion dollar Balance of Trade deficit—our first trade deficit since 1893. We
now have a 6 per cent unemployment rate with no relief in sight; we are

involved in an international monetary crisis, plus inequitable and unworkable

wage and price controls. Add to these economic problems of the past three years

the costs and dislocations associated with conversion to the metric system, and,

instead of experiencing a period of economic stagnation, we would have experi-

enced total economic chaos.
In brief, conversion can be accomplished only in a balanced, full employment,

stable economy, which must be maintained throughout the entire conversion

period. This best of all economic conditions has never been achieved for long

and our present-day economic game planners seem unable to accomplish it even

briefly. In a strained economy, the cost of conversion to the metric system Would

intensify the inflationary pressures; in a slack economy, it would impede and

possibly preclude recovery. Thus, one of the principal limitations to conversion

is our inability to successfully manage our economy through the extremely dif-

ficult conversion period.
This study gives little, or no consideration, to the impact of metrication on our

social and cultural values. This is a most unfortunate oversight because today

our society is in a continual state of flux. Our traditional values and priorities

are being seriously questioned by all segments of society. I feel certain, given

the enormous and urgent problems presently confronting this nation, the general

public would assign a $60—$100 billion dollar conversion to the metric system the

lowest priority. Without public support, metrication does not stand a chance. As

the costs and disruptions grow with increased usage of the metric system, initial

public reservations will rapidly become public rebellion.
We want to stress the need for an objective study to measure the intensity of

the negative effects of conversion to the metric system on our nation. The nega-

tive effects of conversion include both economic cost and social cost. The impact

of these costs is entirely different. The timing of the converson determines the

intensity of each cost separately and of their combined impact on society. The

longer the transition period, the lower the social disruption, but the higher the

economic costs.
The attached Conversion Cost Curves are examples of the negative impact of

an unplanned drift, a short term planned conversion period and a long term

planned conversion period.
My second criticism concerns the pro-metric bias of the final report. This bias

is found throughout the report in the techniques applied, semantics, sentence
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structure, and the subordinating of key issues—ignoring or subordinating nega-
tive findings and confusing editorial opinion with facts. No effort is made to
distinguish the very few true benefits which are a direct causal consequence of
conversion to the metric system from those which are merely possible indirect
opportunities.
I also have serious reservations about the quality and objectivity of the

technical reports. The most important observation of the entire study is found
in the U.S. Metric Study Report on International Trade. It states, "The notion
that the U.S. is losing exports to metric countries because its products are not
designed and manufactured in metric units appears to be ill-founded." This
finding is inadequately stressed and the report conveniently proceeds without
sufficient reason or qualification to continue with unsupportable conclusions and
predictions on international trade.
In each of these technical reports there is much evidence of a pro ten-year

conversion period bias and many technical shortcoming and inadequacies are
easily identified. Also, the study fails to adequately identify underlying assump-
tions and limitations of the technical reports. Some of the basic criticism of
of the Advisory Panel, as I recall, were: The Standards Report tied success in
establishing standards too closely to conversion to the metric system; the Edu-
cation Report is principally an effort to promote educational reform; and, worst
of all, the International Trade Report ignored the economic hardships and
dislocations of the transition period. The study was based on the hypothetical
situation that the U.S. had already converted to the metric system.
I also feel that the theme of the "informed" consensus, which is emphasized

throughout the report, is severely abused. The report's statement that "over the
course of study, almost every American had a chance to speak or be spoken for"
is absolutely absurd. Public opinion polls indicate that most Americans are not
even aware of the metric system. The fact is the U.S. public, business and labor
have no real need for or desire to force metrication. The report ignores this
finding and rationalizes that once the ignorance of the population is overcome
through public education efforts, there will be universal support for the metric
system.
Condescension of this type is all too characteristic of many supporters of the

metric system. They obviously believe that they are the most qualified to decide
what is beneficial for this nation. This elitist attitude discourages criticism and
further thought and is most unfortunate, especially when so much remains un-
known about this extremely important subject.
The entire labor section is misleading. The statement that part or all union

members made at least some use of the metric system is completely meaningless
since use lacks definition. Also, the statement that 40 per cent of the representa-
tives were in favor of a planned national program is simply untrue. Most unions
saw few direct advantages, but many disadvantages such as the cost of retrain-
ing, replacement of tools, loss of experience, loss of earnings, restricted promo-
tional opportunities. Several major unions vehemently opposed conversion and
consider it disastrous. Briefly, an accurate summary of labor's position was
concern for the well-being of its members and the well-being of the country.
My final example of a pro-metric bias concerns the decision to direct the

report to the people in "every walk of life." The development and content of any
report depends basically on its purpose and to whom it is directed. Congress
commissioned this study and asked very specific questions and Congress was
entitled to a competent, professional and objective report that provided answers
or stated that some questions were impossible to answer. The report, "A Metric
America" does not fulfill its commission—it is not a technical report intended
for experts such as are found on this Committee and the House of Representa-
tives Committee on Science and Astronautics. It does not answer the difficult
problems or provide new information on the technicalities and complexities in-
volved in metrication—it is written for the general public. It can accurately be
described as a public relations effort to promote public support for metrication.
The enthusiasm of the National Bureau of Standards for focced metrication is

not limited to the report. It has participated in a series of seminars called the
"U.S.A. Goes Metric" and "Managing the Changeover". It also had a booth pro-
moting forced metrication at the White House Conference on the Industrial
World Ahead, 1990. We feel these promotional activities are premature since
Congress has not taken any action on this matter and that they should be im-
mediately curtailed.
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Third, we disagree with the recommended ten-year conversion period because
so little is known about its impact on our economy. Also, there are few identified
benefits associated with conversion and no evidence of an immediate need to
warrant such an enormous undertaking.
For example, one of the primary goals of conversion is to strengthen our

position in world trade, but conversion to the metric system would put the
U.S. economy at a distinct trade disadvantage because the cost of conversion
would have to be added to all U.S. produced goods while foreign countries could
take advantage of broadened markets, increased production and lower produc-
tion costs because of the economies of scale. The end result would be a massive
influx of foreign goods into the U.S. markets and a loss of hundreds of thousands
of U.S. jobs. Also, foreign-made metric tools, instruments and equipment in great
demand by U.S. industries would flood the country. U.S. capital would be attracted
by profitable direct foreign investments. Plants made obsolescent by the forced
conversion would very likely be rebuilt in foreign countries. In short, instead of
increasing exports, the conversion woud increase imports and intensify existing
balance of trade and payments problems plus intensify unemployment problems.
The conversion would have an adverse impact on the U.S. consumer. It would

result in mass confusion. Prices would increase on U.S. products as manufac-
turers attempted to pass the cost of conversion to the consumer. Consumers would
become extremely cautious and sales would be adversely affected. There is also
strong possibility that the confused consumer would be easily cheated as a
result of the approximating involved in a conversion from U.S. customary to
the metric system.

Conversion would have an adverse impact on the income of the workers on piece
work or incentive systems as a result of lower productivity due to the loss of
experience. In the construction industry, difficulties with maintaining dual inven-
tories and controlling the schedule of deliveries to job sites could result in
extensive losses of time. All workers will require additional training, the amounts
and costs of which vary with the degree of measurement in the job content.
Retraining the work force will cost both contractors and unions millions of
dollars. Many mechanics will have to purchase new tools; they will have to own
two sets of tools and assume the burden of maintaining, storing and transport-
ing them. Dual thinking will result in increased responsibility and job strain.
Thousands of workers, especially older workers, some unable and some unwilling
to learn, will either be faced with greatly limited opportunities or forced out of
the labor market. Conversion to the metric system would also tend to impede
the entry of the young and disadvantaged in to the labor force. We feel there is
no legitimate reason ot convert to metric measurement. International trade la
not sufficient reason to warrant such social-economic disruption because it
amounts to less than 5 per cent of our G.N.P. Forced metrication will not increase
this nation's productivity at all. In fact, it will be counter productive and costly.
Thousands of small businesses not involved in foreign trade, unable to afford

the costs of conversion and to obtain credit, would be forced to close. Thousands
of others, unable to master the technical complexities of conversion, would also

• be forced out of business. If, as mentioned before, conversion would have a severe
impact on U.S. workers, especially the old, the young and minorities, then con-
version without provisions to minimize injury would be disastrous. Those con-
sumers least able to learn and apply the metric measurement in market trans-
actions would be the most easily exploited by unscrupulous merchants and
producers. Again, it would be the old, the young and minorities who would most
likely be the greatest losers. Basic morality requires the Federal Government to
esablish adequate regulations to protect their interests.
To let the costs "lie where they fall" reflects an extraordinary degree of col-

lousness and indicates the total lack of thought behind the entire report. The
great tragedy in this philosophy is that in many cases, given government assist-
ance, much of the negative impact of conversion could be minimized and, in
some cases, avoided entirely. It should be evident to most wise and sensitive
people that prudent application of government assistance would minimize and
not increase the over all costs. It is important to understand there is no cheap
method of converting to the metric system. The cost of conversion will be so
great there is serious questions whether our economy has the capacity to assim-
ilate the severe dislocations and whether the people will tolerate the social dis-
urption associated with such a traumatc undertaking.
In view of the strong possibility of these undesirable consequences and the

few benefits directly identified with conversion, it would be foolish to rush into

80-781 0 - 72 - 11
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a ten-year conversion period. The choice is not whether to plan or not to plan
for the increasing usage of the metric measurement, but to develop plans based
on sound, objecive analysis. The Department of Commerce U.S. Metric Study
has failed to achieve this goal. Therefore, additional study and evaluation of
the problems associated with conversion to the metric system is desperately
needed before any further action is taken.
We suggest that Congress establish a new conversion study committee, inde-

pendent of any agency of the government, to conduct an inquiry into all phases
of conversion to the metric system. It is essential that such a study group have
representatives of all sectors of our society and the people already committed to
use of the metric system be represented only in their proportion to the rest of
society.
I feel my very preliminary hypothesis warrants further investigation and de-

velopment. A macro socio-economic model could be developed which would permit
analysis through a wide range of variables. This method would provide additional
Insight into the scope of the problem and be the basis for a more enlightened
decision.

Intensity of Negative
Social Impact

10

4

2

Solid line - Planned 10 year conversion period
Broken line - Planned 30 year conversion period
potted line , Unplanned

4 10 15 20 25 30

CHART SUMMARY

Years

1. Unplanned drift—Summary: Second most disruptive of our society and most
costly

1-20 years.—Increasing usage of metric system, but at a lower rate than the
planned 30 years conversion.
20-25 years.—Negative effects become so great to warrant legislation estab-

lishing a mandatory conversion period.
25-? years.—Negative effective at a rate greater than 30 years planned con-

version.

2. Short term planned conversion (10-15 years)—Summary: Most disruptive of
our society and second most costly

0-5 years.—Increasiing intensity.
5-10 years.—Decreasing intensity.
10-? years.—Negative effects will dontinue for generations.

3. Long term planned conversion (25-30 years)—Summary: Least disruptive
of our society and least costly

0-5 years.—Additional study, preplanning, necessary government legislation.
5-10 years.—Planned and coordinated activities increase rate of usage and

minimize the adverse impact.
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10-20 year8.— Monitor metric usage to determine if and when the voluntary
phase of the metric transition plan should be replaced by a mandatory phase.
20-30 year8.—Rapid decreases in negative effects because of substantial in-

crease in usage in first 20 years.
80-t year8.—Permanent negative effect same as 10 years conversion.

Senator INOUYE. This concludes our hearing, and because of the in-
terest expressed in the metric conversion, the record will be held open
for 2 weeks for the submission of additional statements.
I believe we all agree that eventually the United States will join the

rest of the world in the use of the metric system as the primary or the
predominant language of measurement; when, I do not know.
I think it is now the task of this committee to examine the record

and the three metric proposals we have before us: One by the Con-
gressman from Illinois, the other by the distinguished Senator from
Rhode Island, and the final one from the administration.
I shall urge the committee to study the documentation presented. I

shall further urge the committee to read the record and to take action,
hopefully early action, on this very important matter to assure that
this Nation, if it is to move toward a metric system, will do so smoothly.
With this thought in mind and once again thanking all of you for your
participation and for your patience, I adjourn these hearings.
(Whereupon, at 3:46 p.m., March 1, 1972, the hearing was ad-

journed.)
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ADDITIONAL ARTICLES, LETTERS, AND STATEMENTS

STEUBEN SOCIETY OF AMERICA,
New York, N.Y.

STATEMENT TO THE MEMBERS OF THE SENATE BY THE PUBLIC AFFAIRS COMMITTEE

OF THE STEUBEN SOCIETY OF AMERICA

Subject: Metric system.

The Steuben Society of America recommends the United States to adopt the

Metric System.
We are the last of the industrial nations still utilizing the old units of measure-

ment.
There are many instances metrical measurements are already being used as

in Pharmaceutical, Photographic and Optometric industries. The National Aero-

nautics and Space Administration also uses the metric system.

Problems prevalent in international trade call for consideration for the

changeover because the Nation's measurements are out of line with predominant

world standards. This may well cause a tremendous loss in trade.

It is realized that the changeover must be done deliberately and carefully

through a co-ordinated national program along with a program of education of

the public.
J. GEORGE M. STOTZ,

Legislative Activity Committee.
EDWARD J. SUSSMANN,

National Chairman.

Baltimore, Md.

Hon. WARREN MAGNUSON,
Chairman, Senate Commerce Committee, Washington, D.C.

SIR: The time has come for the USA to join the other 99% of the world in the

use of the metric system. Enclosed you will find two articles from a recent copy

of Engineering News Record that support the Pell-Inouye bill now before your

committee. I urge you and members of your committee to read them and ta
ke

note of what they are attempting to say: that aside from being one of only ha
lf

a dozen nations NOT using metric, that our international trade position wou
ld

be enhanced. Further, scientists, engineers, and consumers would benefit
 from

the change. If this Congress does not act affirmatively, the next will be under
 even

more pressure to bring the USA into a position it should have assumed a hundr
ed

years ago. I urge your committee to support the Pell-Inouye bill, and to oppo
se

the Administration bill. Thank you.
Yours very truly,

Enclosure:
IGNORING THE INEVITABLE

BURTON KLEINBERG,
Civil Engineer.

Having accepted the existence of People's Republic of China and its 800 
million

citizens, the Administration has demonstrated its ability to think about th
e un-

thinkable. Unfortunately, the White House has not been able to extend its 
mental

resiliency to accept the metric system, which is used by about 3.5 billion per
sons.

The Administration has sponsored one of two metrication bills now before the

Senate Commerce Committee ( see p. 12) and it is so weak as to be almos
t not

a bill. The Administration bill says, in effect: "Go ahead and switch to metr
ic

if you want, but don't expect the federal government to encourage it or to e
n-

force it." The Administration bill would provide no timetable for conversion,
 no

economic incentives to industry and no policing powers on behalf of metricati
on.

At a time when the U.S. suffers an adverse balance of payments, when the dollar

is kicked about in the international money market, it is hard to imagine w
hy

(159)
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the presidential advisors are so reluctant to make a change—an inevitable
change—that would make it easier for U.S. industry to sell abroad.
The other metrication bill, submitted by Sens. Claiborne Pell (D-R.I.) and

Daniel Inouye (D-Hawaii), would set a 10-year deadline for conversion, assign
the government to police the process and sweeten the program with tax benefits
and other financial aid. We think this is the better way to go about it.

All the other developed nations of the world and most of the undeveloped na-
tions have either adopted metric or are in the process of doing so. For allies in
what seems to be our national battle against metrication we have to look to such
technological stalwarts as Zambia, Malaysia, Uganda and Sierra Leone.

THE SWITCH TO METRIC

Increasing interest in metric system seen in two Senate bills
Seven years after Great Britain created the machinery to start the switch to

the metric system, legislative forces aimed at prodding the U.S. along the same
route are getting up steam in Washington, D.C.
Two Senate bills, one from the Administration and the other cosponsored by

Sen. Claiborne Pell (D-R.I.) and Sen. Daniel K. Inouye (D-Hawaii) are now
before the Senate Commerce Committee. Two days of hearings last week suggest
that a compromise between the bills may be reached by early spring.
The Administration's bill is the weaker of the two. Under it, the switch to

metric would not be mandatory, there would be no incentives for conversion by
large corporations, and industry would set its own timetable through an in-
dependent board.
The Pell-Inouye measure, on the other hand, would set a 10-year deadline for

conversion, have the federal government police the process and provide special
tax benefits and other financial aid to companies as needed.
The Office of Management and Budget, despite the Administration's claim that

it is looking for ways to promote American technology to improve the balance
of trade, opposes any federally supported schemes for modernizing equipment
beyond existing tax credits and depreciation rules.
Apparently no one knows, and the recent Commerce Department $2.5-million

study dealing with the possible conversion to the metric system (ENR 10/15/70
p. 16) didn't estimate, what it will cost U.S. industry to go metric. The British,
now in the midst of a 10-year changeover period, never did make a detailed study
of the costs, but in 1969 government officials estimated the switch would add from
3 to 4% to the cost of construction during each year of the change (ENR 1/16/69
p. 30). At that time, errors in design offices, manufacturing plants and materials
distribution were expected to be the most costly.
In recent testimony before the Senate Commerce Committee, Frank Winters,

assistant director of engineering for Caterpillar Tractor Co., Peoria, Ill., which
announced production in metric dimensions of major components of newly de-
signed diesel engines, said his company's U.S. plants are converting to the metric
system.

LORAIN, OHIO, January 8, 1972.
Hon. ROBERT TAFT, JR,.
Washington, D.C.
DEAR SENATOR TAFT, I am quite concerned over the proposal, the U.S. change

to the metric system. My concern is not only for the future cost, (tens if not
hundreds of billions), but also the tremendous amount that has already been
spent I call your attention to page 8 Chap. 2 of Union Calendar No. 356, A Metric
America. Under the heading "Inventing the meter," it is said the meter is strictly
based on natural phenomena. I submit this is an untrue and misleading state-
ment, unless one chooses to refer to a mistake as "natural phenomena".
The truth of the matter is, the meter was intended to be 1/10,000,000 of the

distance from the equator to either pole. Subsequent careful measurement
showed the actual distance to be 10,001,887 meters. Mr. Talleyrand goofed. The
saying, a miss is as good as a mile holds true even in the metric system, because
Mr. Talleyrands boner turned out to be 6,191.25 ft. or just a shade over 1 nautical
mile (6,080.26 ft.). Therefore I am also concerned that we accept a measurement
that is totally in error as a "standard".
I would sincerely like to be afforded an opportunity to appear before any body

or committee holding hearings on the subject. I would therefore request your
office inform me of the date of any scheduled hearings.
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You are aware, no doubt, of groups or individuals who are opponents of the
metric system. I would be very grateful if you would furnish me a list of these
opponents so I can join forces.
I am convinced going metric will contribute to inflation. It will be of no bene-

fit to the average American, and will cost him much more than he can afford.
Last, but by no means least, it would be un-American to go metric. We are, as

you know, the worlds most powerful and advanced nation, and going metric or
not cannot and will not alter this fact one iota.

Respectively,
TFIURMAN J. KELL.

THE UNIVERSITY OF WISCONSIN,
Waukesha, Wis., February 9, 1972.

Re Metric system.
Hon. WARREN MAGNUSON,
U.S. Senate,
Washington, D.C.
DEAR SENATOR MAGNUSON : I thought you might be interested in the attached

article that appeared in the February, 1972, issue of Industrial Engineering. I
don't think you will find many people who have actually developed educational
material on the metric system and who could talk about the reactions to educa-
tional talks by such different groups as members of engineering society chapters,
craft unions, service clubs and management organizations.

If you think I can be of any assistance to you in this matter, please get in
touch. I will gladly make myself available for congressional hearings or for
committee or commission work.
For your information I also enclose some data on myself.

Sincerely,
HENRY KROEZE,

Chairman, Departments of Engineering.
Enclosures.



162

There Is no doubt that the movement In the U.S. to change
to the metric system will gain momentum, even if the
government does not pass a metricatic,n plan. IE's will be
in the thick of it, so they should prepare for it now.

HENRY KR.12E, University of Wisconsin Center System, Waukesha, Wisconsin

When 34-24-34 becomes 86-61-86
Some readers may still ask, "Is the
metric system really going to come
to the US.? lo itilSWei this ques-
tion, all one has to do is lead the in-
creasing number of articles in news-
papers and magazines on this sub-
ject. Some indteiti ies, such as optical
and pharmaceutical, adopted the
metric system yea's ago, and more
and more companies are embracing
it. The new Ford-Pinto engine
plant, which is being built in Lima,
Ohio, will be completely metric. In
order to survive, suppliers will have
to follow suit. Recently NASA and
the aerospace industry went metric.
Scientists usually concert problems
to metric terms before starting to ex-
plore solutions, especially ama the
fields of physics and chemistry.

Is there a voluntary Cush for
changing to the metric system? It
certainly looks like it. The Society
of Automotive Engineers now re.
quires that in all articles submitted
lot publication, dimensions given
in our present -English" system
(now abandoned by the English) be
followed by metric system units it)
brackets, and drawings must be
ttual dimensioned, Refeience I. The
new Alatlitne,y's Handbook (19th
Edition) recognikes the worldwide
move towat tts use of die "men ic sys-
tem international"; 273 pages of
the 2,420.page volume contain met-
ric units, formulas, and explana-
tions, Reference 2. Several engineer-
ing and engineering-ielated socie-
ties have endorsed adoption of the
metric system by the U.S. The fact
that such companies as General Nfo-
tors, Ford, Beloit Tool, Extello,

10 IFEB 721 IE

Bendix, IBM, and others are coop-
eraiing with the Society of Manu-
fac,uring Engineets in the produc-
tion of a video tape for showing on
educational television could be in-
terpren.,1 as j gentle push for a
change.
Many organizations ate engaged

in preparing their members for the
switch. The American Management
Association recently held a seminar,
"Adapting to the Metric System:
Managing the Changeover." 'the
demand for speakers and instructors
by unions, employers' associations,
service clubs, teen:kat societies,
and institutions has increased tee.
mendously over the last few months.
This demand may be the result of
the U.S. metric study reported to
Congress in July 1971, Reference 3.

Why change?

In August 1968, Congress passed
Public Law 90.472, which author-
ized the Secretary of Commerce to
make a study to determine the ad-
vantages and disadvantages of in-
creased I1SC of the metric system in
the United State.; This "Metric
Study Act ' .V:14 the result of long-
time efforts by Senator Claiborne
Pell (Dem., Rlicxle Island) and Con-
gressman George Miller (Dc-tn.,
Califoinia), who were later joined
by Senator Robert I'. Griffin (Rep.,
Michigan). Its passage was certainly
helped :dung wheti the English dc-
titled to go metric in 1963, and their
former dominions started to follow
suit during the next few years. At
this time, over !NI isetcent of the

world's population uses the metric
system. As of November 1971, only
the following countries are holding
on to their own, or the old "English"
system of measurement: Barbados.
Gambia, Ghana, Liberia, Must at
and Oman, Sierra Leone. Southern
Yemen, Tonga, Trinidad, and die
United States.
The report to Congress was made

in July of 1971, Reference 3. It is
the result of a very thorough, un•
biased study. Thousands of people
front all walks of life were inter-
viewed. 1 lie study was carried out
by the National Bureau of Stan-
dards, with many groups pat tic,
pating (such as weights and inea•
M.IFCS groups, small business. et acte
associations, consumer education
groups, state and local govet
farmers, federal civilian agencies.
the Pentagon, professiimal sotieties
[including AllEj , industries, home
economists, labor unions, educatois,
and the international oink). 1 he
twelve volumes of data are a ow
demised in the repot t to Congress.
The report gives both the pros
amid cons of the metric system. This
study clearly shows that the ad.
vantages of going metric far out-
weigh the disadvantages. there are
some of the restibs of the study:
• Ma nufactut ems voted 70 percent

yes when :tacit if increased metric
usage would be in the best interest ,
of the United States, and they are
the iicople who have to pay the
largest share of the bill. 1tilieti those
who voted yes were asked how the
change should be act omplislied. on-
ly 7 percem of dam voted far no

•
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program. 43 percent favored a man-
datory coordinated national pro-
gram, and 50 percent favored a vol-
untary coordinated national pro-
p am.
• Non-manufacturing businesses

answered the same question as fol-
lows: 6 percent don't know or no
answer. 8 percent no ptogram, 24
percent national voluntary pro-
gram, and 62 percent national man-
datory program.
• The majority in each group

polled favored the metric system.
Educators are nearly unanimous in
their endorsement. A survey by the
Survey Research Center of the Uni-
versity of Michigan showed that the
general public knew very little
about the metric system. However,
those who were familiar with it, or
knew something about it, favored
it.

How long to change?

Figure 1 illustrates the various
lengths of transition preferred by
those that were polledit the manu-
facturing industry. Among the fed-
eral civilian agencies polled (394
responses were received from 55
agen(ies). 72 percent favored 10
years, while 23 percent preferred a
shorter period. and 5 percent a
longer period. Experiences in En-
gland have shown that 10 years is
indeed a realistic choice for a transi-
tion period. Figure 2. Ten years

1,1 provide ample time to en-
sure a crisis-free conversion with a
minimum of operating setbacks at
a minimum cost.

Economic considerations

The government study shows that
it will defii.itely be advantageous
for our economy to switch to the
metric system. Ihere will be a loss
of exports if we do not change. Sev-
eral companies have come up with
estim.nes of what it would cost
them if no switch is made. Reference
4. It is estimated that the initial in-
vestments required for converting
to metric will be recovered rather
rapidly through out improved ex-
port position (better accessibility
to foreign markets, which will im-
prove our balance of payments) and
savings through simplifications
(eliminating costly errors). Some
educators estimate that the educa-
tional process may gaits 2 years
when the metric system is adopted
(no more fractions and no more
haid-to-remember conversion fac-
tors between the different units of
length, area, volume and weight).

Figure 3 shows the economic ad.
vantage, for the manufacturing sec-
tor. of changing to metric by a
plan. There are indications that if
no plan is adopted, the United
States will go metric anyway. but it
would take 50 years before the
changeover would be completed.
After these 50 years, the recovery of
losses and required in, estments will
start, with total cost recouped after
about 80 years, case A; and after 85
and 90 years for cases B and C. If
the changeover is planned to take
place over a 10-year period, the re-
cooping will start after 10 years. It
would be complete in 20. SO, and

37 years respectively. Case A as-
sumes a total annual cost for the
changeover period of $1.5 billion
($1.0 billion base cost and 50.5 bil-
lion dual capability). Fm oases B
and C, these assumed annual costs
are $3.0 billion ($2.5 billion + $0.5
billion) and $4.5 billion (51.0 bil-
lion + $0..5 billion). 'Ilse only dif-
ferences between oases A. B, and C
are the different base cost assump-
tions. Case A, for instance, assumes
a total base cost of 510 billion. A
later start of the changeover will re-
sult in a higher base cost.
From the report to Congress it

may be concluded that:
I. The metric system is going to

be introduced.
2. Most probably there will be a

planned changeover.
3. The changeover time will

probably be set at about 10 years.
4. Congress will probably ap-

prove a planned changeover to the
metric system within the next 2
years.

Metric system and IE

From the previous conclusions, it
would appear that the sooner your
company starts planning for full-
scale introduction to the metric sys-
tem, the better. There are many
areas where 'Vs will be involved —
from the planning stage to) long af-
ter the transition has been com-
pleted. A survey of the manufactur-
ing industry gave the distribution
of the estimated costs of clinging
to metric shown in Figure 1. Note
that industrial engineers are in-

IE 'FEN 72 1 11
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volved directly or indirectly with
all the areas ered by the chart.
Many conipanies may requite ex-
tra help in their IE departments
during the transition period. Stye' al
areas appear to tequila: special at-
tention by 1E's.

Corporals plannIng

A plan must be established. Areas
of change are to be identified. Even
if the government would not take
any action, a starting time for the
changeover must be agreed upon
and schedules set (both for equip-
ment and products). This will give
IE's the opportunity to plan for the
elimination of obsolete equipment
and methods. They will also base
the chance to apply value ehgineer-
ing to pans and products. The
changeover period will be an op-
portune time to develep saviiigs by
simplification or products and parts,
and elimination of parts. Further,
the costs of redimensioning parts
and retooling will be reduced to the
extent that prits are eliminated.

Training

It is natural for the IE department
to take part in training progiams.
These training programs can be
rather simple, but should be planned
very carefully. The worst thing one
could do is just give the production
personnel a set of sheets with con-
version factors and let them wrestle
alone. This has been done and it
creates a very hostile atmosphere.
The best approach appears to be

1211-Ell 7211E

to atrange some training sessions
that are designed to first eliminate
the fear people may have for the
metric system, which is something
new and strange to them. Don't for-
get that it took time to learn to
work in the English system, and
many of the unincot med may think
that the metric system is just as
complicated. They don't want to go
through another troubles.me learn-
ing process.
The following training schedule

has proved succemful:
I. Explain what the metric sys-

tent is — just another system of
measuring with different base units.
For visualization of the base units,
compate them with the base units
of the English system (a meter is
approximately (vial to 3 yard plus
10 percent, etc.). (Approximately
20 minutes)

2. Explain the use of prefixes
(tied, centi, milli, etc.). (10 minutes)

3. Compare wot king in the met-
ric system with working in the En-

Engineers Joint Council has es-
tablished a Met; ic Panel to study
conversion to the metric system.
Freden, 1. Tay!.7r, a senior
member, represents AllE on this
pane!. lie will welcome your
commentaries on conversion.
Please direct you r correspondence
to: Frederick L. Taylor, Depart-
ment Chief, Room 425, Indus-
trial Engineering Research,
Western Lie, tric Company, 225
Broadway. New York, New York
10007.

glish system. (20 minutes)
4. Explain the temperature

scales. (Optional) (10-15 minutes)
5. Discuss sample problems in

both the English and metric sys-
tems, followed by a practice session.
(30 minutes)

6. Show some edutational aids
(for self-instruction) for reading
metric vernier calipers, micrometers,
and dial indicators. (50 to 60 min-
utes)

It would be helpful to make these
aids available so that a person can
review them in private and pro-
gress at his own speed. These and
other aids are available from sev-
eral sources. (One source is Metric
Consultants, 21720 West !North
Avenue, Brookheld, Wisconsin
53t.05.)

7. Explain the reasons behind
the changeover to the metric sys-
tem, a discussion of the report to
Congress. (20-30 minutes)

8. Discuss aids available for get-
ting used to working and thinking
in metric (tables, etc.), Reference 5,
and how to make your own conver-
sion devices. (20.30 minutes)

9. A question and answer period.
(20-40 minutes)
The total progi am should not

require more than 4 hours. Three
I/o-hour periods, or two 2-hour
periods, are inudi more effective
than one 4-hour session. Also, plen-
ty of handouts should be provided,
such as References 5, 6, and 7.
A 1 1E chapters could pi ovide

real service by holding local train-
ing sessions. flowcver, it might be
necessary to hold a few regional
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Figure 3. The economic advantage
of changing to metric by plan. Case
A assumes a total annual cost for
thr changeover period of $1.5 bil-
lion; Case 11, $1 0 billion, and Case
C,$4.5 billion.
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Figure 4. Mannfirrturerc surveyed est:mated their costs of changeover by
categories shown, which were averaged. Manufacturing, quality control,
engineering, and research account for two-thirds of the total.

seminars to prepare IE's to present
such sessions.

Inventory control

During the transition period it will
be necessary to haNe dual parts
(non-metric and metric) invento-
ries. The IE's should prepare for
this, and may have to develop pro-
posals for temporary increased
space requirements. Also, thcy will
probably be required to advise
when to discontinue carrying nun-
metric parts, come up with plans
and proposals for reduction of the
number of parts to be kept in stock,
and to establish inventory limits on
the new metric parts. It will give
them a once-in.a•lifeti me opportitni-
ty to propose an economizing pro-
gram that will offset costs incurred
as a result of premature obsoles-
cence of some tools, machinery,
and parts.
Work measuremencTimeunits—

hours; minutes, decimal hours —
will not be affe-..-ted. However, stan-
dard data related to English-system
dimensions — e.g., a table of time
standards for a cutting operation
based on ranges of material thick-
ness in inches — must be revised.
Probably the most difficult prob-

lem in work measurement will be
met in the fir.t stages of change-
over. Operations involving mea-
surement of parts or materials may
be slowed until operators become
accustomed to metric dimensions.
Solutions will have to be found for
these problems of tegnporary re-
ductions in performances.

Facilities planning. Di mensions of
buildings, bays, aisles, and all kinds
of equipment and materials will
change eventually. 'ibis means that
plant and office layout; — including
equipment and furniture —
will have to be changed to metric
dimensions. In fact, there may be a
period of dual dimen,:oning.
!E's will be insolved in many

more areas of the changeover
process, which will be different for
each industry. and each company.
They must be flexible, and will re-
quire continuous attention.
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FPO NEW YORK, N.Y., February 22, 1972.
HOD. WARREN G. MAGNUSON,
U.S. Senate,
Washington, D.C.
DEAR SENATOR MAGNUSON : The Stars and Stripes newspaper recently ran an

article quoting you as saying the Senate Commerce Committee would commence
hearings February 29th to consider legislation that would put the United States
on the metric system.
As Chairman of the Senate Commerce Committee I hope you will support the

metric bill and encourage other Congressmen to do the same. The increasing
international trading of the United States warrants our country abandoning
the English system of weights and measures. The United States is the only major
country still on the English system and there are only nine nations still on this
archaic system.

After living in Germany for almost two years my family and I have seen
through experience that the metric system is far superior in use and compre-
hension over our current English system.
Although converting to the metric system might not now be popular with most

Americans it will, however, one day be popular with all our citizens who will be
thankful to those who were instrumental in changing to the metric system.

Sincerely yours,
DONALD L. BURSON.

SOCIETY OF MANUFACTURING ENGINEERS,
Dearborn, Mich., February 23, 1972.

Subject: Senate Committee on Commerce Hearings on U.S. Conversion to a
Metric System of Weights and Measures—February 29 and March 1—Senator
Daniel K. Inouye (D-Hawaii) presiding.

Mr. HENRY LIPPEK,
Staff Counsel, Senate Committee on Commerce,
Old Senate Office Building, Washington, D.C.
DEAR MR. LIPPER : As a result of our telephone conversation of yesterday, I

am pleased to submit, for the hearing record, the following official policy of the
Society of Manufacturing Engineers concerning the U.S. conversion to the metric
system. Appearance before this Hearing Committee by representatives of the
Society of Manufacturing Engineers, unless you would wish further clarification
of this policy or our organization, would not cover any items substantially differ-
ent from those contained in this letter.
This policy is as follows:

"To serve the best interests of its membership and industry, the Society
of Manufacturing Engineers endorses the use of the International Metric
System of Units ( SI)."
It is the intent of this policy not to cause change of the established stand-

ards dimensions, tolerances, and specifications, but only to relate to con-
version and use of the SI Units.

This policy was originally recommended by our Inspection and Quality Control
Division, was approved by our Technical Council, and recommended to our
Executive Committee and Board of Directors, who finally approved it as a matter
of Society policy.

During the course of the last two years, the Society of Manufacturing Engi-
neers has presented many major programs on the metric system for its members
and for industry in general throughout the United States. Attached are several
papers resulting from these programs, along with a sample brochure concerning
the subject matter of the programs. As you can see from the attached brochure
on the Society, we are a major professional Society of approximately 50,000
members who operate in all areas of the manufacturing spectrum and in all
industries. The bulk of our members are concerned with the management deci-
sions necessary to convert, along with the processing, tooling, and production
problems which would be inherent in a conversion to the metric system.

Recently, the Society, in cooperation with the American National Standards
Institute and General Motors Institute, produced an hour-long video tape entitled
"Metric Orientation for U.S. Manufacturing Industry." This video tape has been
made available to our 200 chapters, to other professional groups, and to industry
in general. A list of the participants and their organizations, along with their
subject matter on the tape, is attached for your information.
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The Society is the sponsor of the American National Standard (B87 DecimalInch) which has been in general use in industry.
Please let me hear from you if we can be of further assistance to your com-mittee.

Sincerely,

Mr. HENRY LIPPEK,
Old Senate Office Building,
Washington, D.C.

BERNARD M. SALLOT,
Assistant General Manager.

INDIAN RIVER, MICH., February 24, 1972.

DEAR Mn. LIPPEK : Unfortunately, I will be unable to attend the hearings and
testimony regarding the National Metric Study and on Bill S. 2483 on Feb. 29
and Mar. 1, therefore I am taking the liberty as a private citizen, to pass to the
committee my views on the subject in the form of a sample draft bill (attached).
I believe this draft represents the type bill that will be required to satisfy the

varied requirements of the many segments of our society, including those that
now believe the metric system has no place in the United States. Probably many
of those will find that after five years of exposure their needs have changed.
I will appreciate your making this information a part of the records of the

proceedings.
If at any time I could be of assistance to the committee please call me.

Sincerely,
WILLIAM K. BURTON,

Metric Consultant.
Enclosure:

SAMPLE DRAFT BY WILLIAM K. BURTON—METRIC CONSULTANT (FORMER
MANAGER OF METRIC SYSTEMS DEVELOPMENT, FORD MOTOR CO., RETIRED)

Based on strong indications in the National Metric Study, undertaken pur-
suant to the Act approved Aug. 9, 1968, that it is in the best National interests,
I recommend that Congress consider;
A bill to establish a program for the expansion of the understanding and the

use of International Metric units of measure and increased participation in
International Standards activities in and by the United States.
Sec. 1
Be it enacted by the Senate and House of Representatives of the United States

of America in Congress assembled, That there is established, under the general
auspices of the Secretary of Commerce, the United States Metric Aid and Coor-
dinating Commission (hereinafter referred to as the "Commission"). The Com-
mission shall have nine members, to be appointed by the President, who shall
represent (a) business, (b) labor, (c) education, (d) science, and (e) tech-
nology. Each member shall be compensated at a rate not to exceed $150 a day
each day during which he is engaged in the business of the Commission and
shall receive travel expenses while away from his home or regular place of
business in the service of the Commission. Members of Congress or other
Federal employees shall not be entitled to such compentation but shall be reim-
bursed for expenses incurred while in the service of the Commission. Each
member shall have a five year term and may be reappointed by the President.
Sec. 2
The Commission is charged with the responsibility of establishing and imple-

menting a plan to accomplish the broad objectives stated in the introductory
paragraph of this bill including—
(1) That the United States expand the use of International Metric units

of measure deliberately and carefully;
(2) That this be done through a national program established and coordi-

nated by the Commission;
(3) That the Commission offer to and solicit from the various sectors and

Interests of the society aid and assistance to assure that the interests of all
concerned are considered;
(4) That priority be given to educational programs to be carried out in the

Nation's elementary and secondary schools and institutions of higher learning,
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as well as with the public at large, designed to enable all Americans to think

and work in metric units, to the extent that they now think and work in cus-

tomary U.S. units of measure;
(5) That appropriate representatives of American enterprise participate in

International Standards activities;
(6) That in order to encourage efficiency and minimize the overall costs to

society, the general rule should be that costs incurred in the use of metric units

of measure will lie where they fall; extraordinary costs resulting from new

National Standards that cause configuration changes (not proprietary) to com-

ply with new International Standards in the manufacture of standard parts

and materials (shelf items) shall be reviewed by the Commission or its Review

Board before consideration of incentive recommendations; costs related to the

development and implementation of educational programs shall be reviewed by

the Commission or its Review Board before consideration of subsidy recom-

mendations;
(7) The target date to achieve predominant usage of metric units of measure

In the United States shall be delayed until after five full years of National

preparation under the voluntary program of the Commission;

(8) That the Commission shall recommend and the Secretary of Commerce

is authorized to provide through employment or contractual agreement the nec-

essary expertise to assist and hold consultation with the Commission to assure

the most sophisticated programs practicable to accomplish this most complex

assignment;

Sec. 8
Each agency, entity, and authority of the Federal Government is authorized

and directed to expand the use of the International Metric units of measure as

soon as practicable and to cooperate fully with the Commission. Every effort shall

be made to avoid undue pressure on the private sector where conflict over meas-

urement unit usage is imminent.

Sec. 4
Five full years after the Presidential appointment of the Commission Con-

gress will reconsider the necessity of further legislation to achieve predominant

metric unit usage in this country and will be guided by conclusive and factual

reports from the Commission during the next five years.

Sec. 5
The Commission shall transmit to the President and to each House of Congress

annual progress reports beginning one year after the date of the complete Com-

mission appointment.

Sec. 6
There are hereby authorized to be appropriated out of any money in the Treas-

ury not otherwise appropriated such amounts as are required to carry out the

provisions of this Act.

BURNS AND ROE, INC., Oradell, N.J., February 25, 1972.

Hon. WARREN G. MAGNUSON,
Senate Office Building,

• Washington, D.C.

DEAR SENATOR MAGNUSON : I want to thank you again for your invitation to

testify before the Committee on Commerce regarding S. 2483, the proposed metric

conversion plan. Unfortunately, because of late-developing business commit-

ments, I find that I will be unable to be present in Washington on the days in

which the hearings will be held.
Burns and Roe, Inc., has been examining the impact of the metric system upon

its operations and the industries that it serves. In my opinion the conversion of

Burns and Roe's engineering and design work to the metric system can be accom-

plished with very little difficulty since the power, process and the environmental

industries are using the metric system to some degree now. Chemical, electrical

and nuclear engineers are trained in the metric system and use their weights and

measures in nuclear reactor design, chemical process design, environmental

process design and electrical equipment design. The civil and mechanical engi-

neering fields are now starting to adapt codes and standards to the metric system.
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The program of tax allowance for conversion in the machinery field is needed
in order to accelerate the acceptance of the metric system. I also believe a similar
program is badly needed in the construction industry where the training and
education will be even more challenging because of the diverse educational back-
grounds of the people in this industry.
I believe the ten-year schedule for the complete conversion to the metric system

is reasonable and should be initiated immediately. There is obviously going to he
increased costs associated with the conversion but it will also mean increased
employment in some areas to accomplish the needed change. With the high
unemployment at this time the implementation of the metric system conversion
should generate badly needed work for technically-trained people.
Once again, I regret that I will be unable to testify regarding this matter;

however, I hope my above thoughts are of interest to you.
Very truly yours,

KENNETH A. ROE.

SIMPSON, GUMPERTZ & HEGER, INC.,
Cambridge, Mass., February 28, 1972.

It* : U.S. Metric Study and Legislation ( S. 2483).
Senator EDWARD W. BROOKE,
John F. Kennedy Federal Building,
Boston, Mass.
DEAR SENATOR BROOKE: I understand that hearings will be held on 29 February

and 1 March 1972 under the chairmanship of Senator Daniel K. Inouye, dealing
with metric conversion.
I have nothing to gain professionally or financially from such a conversion to

the metric. ( SI ) system of measurements; but I feel that such conversion is
vitally important to the United States. Some of the reasons are:
1. We badly need a more rational system of measurement •to simplify ele-

mentary and advanced education, to simplify computations in commerce and
industry, to avoid errors and misreadings, and to improve measurements in in-
dustry and engineering.

2. The United States should join the rest of the world in a unified system of
dimensions, to improve its competitive position which is significantly weakened
by merchandise made to non-metric standards.
3. The metric system is of great significance to consumers, as the simplified

measures and conversion methods allow easier checking and comparing of mer-
chandise.
4. Metric conversion will encourage general standardization of dimensions.

This will be a tremendous help in reducing inventories and simplifying design of
everything built in the United States. The construction industry will greatly
benefit from the change, and costs may be reduced due to the lower capital
investment required and the simplified measuring methods.

5. Metric conversion will improve communications with other countries espe-
cially in scientific and technical fields.
I support metric conversion as an engineer and citizen. I would appreciate

your support of S. 2438 and associated legislation.
Sincerely yours,

WERNER H. GUMPERTZ.

THE CONFERENCE OF FEDERAL ENVIRONMENTAL ENGINEERS,
February 28, 1972.

Mr. HENRY LIPPEK,
Staff Counsel,
Old Senate Office Building,
Washington, D.C.
DEAR MR. LIPPEK : Our Conference has learned that hearings are about to be

held in connection with the proposed adoption of the Metric System of Measures
in the United States.
Enclosed is a true copy of a Resolution on this subject that was passed unani-

mously by the Conference at its annual meeting that was held 19 November
1969.
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We request that this Resolution be made a part of the record of the hearings.
Sincerely yours,

(Enclosure:)
RESOLUTION

JAMES H. LE VAN,
Emecutive Director.

The Conference of Federal Environmental Engineers hereby adopts the follow-
ing resolution:
"The Congress of the United States is urged to follow an orderly, systematic

program to implement immediately the adoption of the Metric System of Measures
in the United States. A program should be implemented in well balanced stages

to permit all American citizens to become gradually familiar with the new system.
A ten year staging period should be developed during which a dual system should

be used to enable everyone to become familiar with the Metric System in every-

day life and industrial and commercial activities. The teaching of the Metric

System to school children at all ages should be encouraged, beginning now. Each

State should be encouraged and advised to enact legislation and procedures

wherever necessary to conform to the National Policy.
"This program is considered by this organization to be essential to maintain

the position of the United States in international trade and technical relationship.

It is necessary for the continuing efficiency of the United States especially with

regard to engineering and scientific affairs as related to commerce and industry

with practically all foreign countries who have adopted or are in the process of

adopting the Metric System."
Passed by unanimous vote, after discussion, at the annual meeting held 19

November 1969.

A true copy.

S. J. WARE, President.
JAMES H. LE VAN, Secretary.

COLLEGE PARK, MD., February 28, 1972.

Hon. WARREN G. MAGNUSON,
Ch,a/irmain, Senate Commerce Committee,
U.S. Senate, Washington, D.C.

DEAR SENATOR MAGNUSON : The following statement, highly critical of the U.S.

metric study and strongly opposed to legislation to convert this country to the

metric system is submitted for your use as you deem appropriate.
The conclusion I reach on this vital issue, and the arguments supporting them

are based on nearly 3 years of intensive investigations of the pros and cons, in-

cluding 18 months with the NBS metric study team serving as consultant to the

manufacturing industry and the NBS in developing surveys, analyzing data,

and interacting with industrialists in these activities. I have written several arti-

cles on metric matters, including "A Midstream Look at the U.S. Metric Study"

in the April 1970 issue of The Magazine of Standards and "What To Do When

Metric Comes" in the December 1970 issue of Professional Engineer. I recently

completed an unpublished paper "Small Business and the Metric System" as addi-

tional background material for the House Small Business Committee.

Most of the material in the enclosed "Statement" was drawn from a compre-

hensive article I am preparing for publication in the very near future.

Sincerely,
GEORGE C. LOVELL, I.E.,

Metric Conversion Consultant.

Enclosure.
Passage of Senate Bill 2483 at this time in our history could well prove to be

a classic case of economic hari-kari. Most Congressmen, as with most citizens,

are too preoccupied with other pressing national issues to be aware of what

"going metric" really entails. The estimated price-tag of over $60 billion 1 could

well exceed $100 billion when we include the large bureaucratic apparatus nec-

essary to carry out any "coordinated national program" and the massive assist-

1A Department of Commerce estimate in a preliminary draft report but deleted in the
final revision.

80-781 0 - 72 - 12
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anon which will be necessary to enable the many small businesses to adjust to thenew climate; if indeed they manage to survive the dual impact of competitivedisadvantage relative to the larger concerns and the flood of imports whichsuch a national program would trigger (not to mention the million or more jobslost to labor in the process!)
The metric system is a far superior system for the scientist and the chemistwhich explains why engineering and chemical sciences are taught in metric andwhy those industries closely aligned to scientific endeavor such as chemical,photographic, and pharmaceutical are on a metric base. But the metric systemproves impractical for other sectors of our society when consideration is givento (1) the complete embodiment of the customary (inch, pound, gallon) systemIn our way of life, in our language and in our communication with one another.;(2) the difficulty of converting a highly technical manufacturing society, withits interlocking structure of inch-based standard fabricated materials and com-ponents; (3) the virtual impossibility of divesting ourselves of the multitude ofcustomary designed products woven into the fabric of our day-to-day lives, withthe result that a dual system of non-interchangeable parts or components may bewith us for 50 to 100 years or more, in turn requiring a bilingual measurementlanguage during this entire period; (4) the possibility that 1 and 3 may lead toan outraged and resentful populace, necessitating forced abandonment of any"coordinated" government program mid-stream (with further disastrous economicconsequence) ; (5) the uncertainty and unproven significant or tangible benefitswhich might accrue to any specific segment of society (with the exception ofsome multi-national concerns) ; and not least, (6) the spectre of a foreign tradedeficit which would easily exceed $10 billion per year upon completion of theconversion program. . . .
These conclusions are the result of nearly three years intensive investigationof the pros and cons. "Let's Go Metric" is akin to the grass is greener syndromewhich, one discovers as one wanders into it has potholes and deceptive patchesof quicksand. The degree of support for converting this country to the metricsystem varies inversely to the degree to which the ramifications attendant to sucha change are fully thought out. When first confronted with the hypothesis nearlyeveryone agrees it would be a good thing for the country. It is a nice innocentproposal and is in most people's list of 'good' things. After the question is askedand answered, most promptly forget about it. However, if the question leads todiscussion, some doubts and reservations surface as to the practical difficulties ofaccomplishing such an undertaking. Then, if in-depth investigations are under-taken, a complete reversal in opinion occurs, not so much from the massivenessof the undertaking, but rather by bringing into focus the six basic points citedabove.

FOREIGN TRADE

Congress had one overriding concern in authorizing the Department of Com-merce to conduct a three-year study and that was an economic one; specifically,"Would a metric America pave the way for continued dominance in technologyand total worldwide trade?" It is true that a one measurement based world wouldfacilitate international trade by creating a worldwide interchangeability of partsand components. The question then arises "For whose benefit and at whose ex-pense?" Before Congress opts for a metric America, it had better realize thatthe United States would lose heavily to other technological nations in the scramblefor export markets, which, incidentally, includes a very nice slice of our owntrillion dollar domestic economy. The notion that "going metric" would provide apanacea in foreign trade is a delusion which must be countered with reality.We need but look to our neighbor Canada for a textbook illustration. Bothcountries produce to the same inch-based standards which, of course, facilitatesforeign trade for those manufactured products which require precision inter-changeability of parts and components. In 1964, the U.S. enjoyed a $700 millionfavorable balance of trade, $4.9 billion exported to Canada compared to $4.2billion in imports. By 1969 the figures had expanded to $9.1 billion in exportand $10.4 billion imports for a favorable Canadian trade balance of $1.3 billion.(In 1970, the Canadian advantage was even greater, over $30 billion.) The in-creased trade was in manufactured products, especially aircraft and automo-biles. I fail to follow the logic which argues that if both countries were metric,the favorable balance of trade would revert to the United States. Yet in theface of this type of evidence, this fiction continues unchallenged.
During the Senate Commerce Committee hearings relating to metric conver-sion held in 1967, on page 54 of the November 15 report, for example, we read
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the following: "A recent study estimated that the United States is losing be-
tween $10 and $20 billion in foreign trade every year because she is not on the
metric system." ! ! and the statement continues, "This export market would
accrue to us as soon as we went metric !" This surely is a wild statement for
if there is 10 or 20 billion dollars of business lying around—Where is that
shrewd Yankee ingenuity and sharpness which could smell a buck a mile away?
Well, a little detective work would have revealed that Yankee ingenuity had been
at work. Yankee shrewdness had been on the trail, and Yankee know-how had
persevered to the tune of almost 10 times that amount. And this was accomplished
without a metric shot being fired although, unfortunately, this Yankee business
did not accrue to our export account. I am referring, of course, to the multi-
national company phenomena.
In 1958, while with the Business and Defense Services Administration (now

Bureau of Domestic Commerce) I wrote a proposed position paper titled "Is the
United States Pricing Itself Out of World Markets?" The gist of this paper pre-
sented the argument that instead of engaging in export trade it was more
profitable in many cases to establish overseas manufacturing plants and capture
that market on-site and at the same time export to other parts of the world
(including the United States) from that location. Higher U.S. production costs
made this possible and, I reasoned, if that trend continued, it would create a
serious deficit in our foreign trade markets. ( The paper was quietly buried as
too touchy a political issue.) I claim no prescience for I never dreamed the
extent to which this trend would mushroom some 12 years later.
The movement is natural under a profit motive economy. Companies which

develop and produce a product keep gaining as the product finds wider and
wider acceptance including export. As the technology becomes more widely avail-
able, foreign competitors get into the act. So, to hold on to their worldwide mar-
kets, in the face of tariff barriers, high transportation and high labor costs,
the companies invest in plant abroad and these plants then look around for
world markets.
Within the past three years, the multi-national phenomena has completely

changed the world trade scenario and as a by-product scotches once-and-for-all
the chestnut that if the United States converts to the metric system it will in-
crease our export thereby enabling us to maintain a high favorable balance of
trade. Consider the following facets of the new look: (1) The U.S. multi-national
companies in the years 1969 through 1971 have more than doubled their overseas
investment in foreign plant so that it now exceeds $100 billion; (2) The texture
of that investment has changed, exceeding 50% in manufacturing plant compared
to one-third in 1957; (3) The product of these overseas affiliates now exceeds
$220 billion, of which half or over $100 billion represents products referred to as
MSS (measurement standard sensitive), for a change in the measurement sys-
tem would require changes in design and in the manufacturing process. This
product is now produced to inch based standards and due to the vagaries of his-
tory now provide insurance from calamitous inroads to our economy from metric
standard based products. To convert this capability to metric standards would
destroy whatever technological superiority we have in MSS products.
Because these facilities produce to inch based standards over $1 billion a year

in parts and components are exported from the U.S. Added ot this is nearly
$2 billion in basic production machinery and equipment for new plant. In a metric
world, the cost of this export would disappear for it would be cheaper to purchase
from domestic sources which are already tooled up and producing to metric
standards.

This type of observation holds for any MSS product whether or not produced
by multi-national. For example, the interim metric study report titled Inter-
national Trade on page 62 with respect to industrial fasteners noted, "If the
U.S. adopts ISO (metric) standards for fasteners, its trade deficit will grow
sharply because the competitive advantage will swing further to foriegn pro-
ducers who will have had production experience with most of these standards,
whereas U.S. producers would have to acquire it." Other illustrations of this
nature are legion but they are ignored and swept aside by those who, having
but one objective, to "Let's Go Metric," do not want to be confused by the facts.
It is unfortunate indeed, that no in-depth study has been made about this

vital issue. It is easy to make assumptions, develop a rationale and draw charts
to show that our foreign trade deficit (less export and increased imports) would
grow to $10 billion or even $20 billion yearly following any 10 year transition
period. In making projections, only MSS products need to be considered.
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Assume that by 1985 Congress has given the green light and the 10 year con-
version period has been completed. According to the International Trade interim
metric report MSS product export in the 5 year period 1965 through 1969 in-
creased from $9.5 billion to $13.9 billion. Using that rate of growth, by 1985 under
normal conditions a straight line projection shows that the increase would be
about $14 billion for a total of about $28 billion per year. If half of this increase
is lost because of loss of competitive technological advantage from metric con-
version, we are out $7 billion a year. Added to this would be a portion of the
current $14 billion. If we lost half of this (which includes the $3 billion to multi-
nationals) we have another $7 billion for a total of $14 billion!
On the import side, a similar bleak picture is obvious. Using the same time

frame, import of MSS product increased by $3.4 billion from $2.6 billion to $6.0 bil-
lion. At this rate, imports would grow to $16 billion by 1985. The extent to which
this would be greater due to loss of technological superiority on the domestic
front is anybody's guess. It could easily amount to another $8 billion a year. This
total added to the $14 billion in reduced export indicates a swing of $22 billion
a year by the time this country has completed its "coordinated" conversion pro-
gram!

There is no question that figures of this magnitude can be attacked as un-
scientifically developed. Economists are always disagreeing with one another
on specifics even though they may agree on generalities. There is no question, how-
ever, that the direction of import/export gyrations pursued here is correct. The
assumptions and rationale leading to the $22 billion loss in foreign trade is much
more sound than the rationale and assumptions employed to show that there
would be a net gain of $1 billion a year in export trade, with no increase in im-
ports as a result of metrication. What this proves is the desperate need, if Con-
gress still has leanings to pursue the metric proposal, to first authorize an in-
depth study by a prestigious economist who could look impassionately and ob-
jectively at the issue and would not bias the results for some self-serving ob-
jective. Unquestionably he would employ highly qualified economists and indus-
trial technicians to come up with conclusions and recommendations which could
bear scrutiny. Unfortunately, based on past history, they would not quell the
debate. That can only be accomplished by shedding light on other complexities
of the metric maze, mostly of a social nature, and debunking a number of metric
myths which have been widely circulated.

SMALL BUSINESS IMPACT

The Manufacturing Sector.—For many manufactured products, the hardware 2
change would not be a significant factor for only the measurement language which
describes it would need to be changed; e.g., screw drivers, novelties, furniture,
and even complicated mechanisms produced solely for domestic use. Yet, at some
point in time, as standard parts and materials are predominantly manufactured
to metric standards every manufacturer who incorporates standard parts in his
product will be faced with the hardware conversion. This would be the resu,t of
several factors; customer specification, higher cost of non-metric standard
parts, and the scarcity of sources producing customary standard materials or
components.
Any U.S. industry (inch based) that now has a worldwide competitive ad-

vantage ( or domestic for that matter) because of technological superiority
( thereby making it difficult or impractical to compete on a metric base) would
find its competitive advantage scuttled if that industry had to convert. An ex-
ample would be the U.S. oilfield equipment manufacturers who enjoy a viable
worldwide market produced to inch-based standards. The software change which
would occur as metric measurement language became universal would not affect
their markets and it is inconceivable that they would voluntarily make the
hardware conversion to metric-based standards. Yes, as sources of customary
standard produced materials and components dried up, they would be forced to
make the hardware change thereby opening the door to direct worldwide foreign
competition.

2 A complete section in the basic series from which this paper was drawn details the
difference between hardware and software conversion. Hardware means a physical change
in size or configuration, whereas software refers to the translation of one system to the
other; e.g., 2.54 centimeters in place of 1 inch.

•
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Domestically, the technical aspects of hardware conversion alone would cre-
ate practical difficulties notwithstanding any import implications. For some
small businesses, this would be catastrophic, for some severe, and others mod-
erate or trivial.
Commerce Secretary Stans in his report to the Congress recommended that

any changover costs shall "lie where they fall." The small manufacturer find-
ing himself at a competitive disadvantage with the larger manufacturer may
not agree with this recommendation, particularly since from his point of view,
he is being forced to convert at no ostensible economic advantage to him.
Consider a small manufacturer of say less than 10 employees having one

special production machine, or one each of several types of equipment. As metric
production increases in the 'manufacturing sector, he will be receiving more and
more inquiries or orders to produce to metric specifications, while at the same
time, his inquiries or orders based 'on customary standards will be declining.
How can he produce to both standards on the same machine? If he employs
dual dimensions or dual read-out mechanisms on the equipment, what potential
errors or reduced production capability would accrue by the necessity of his
employees being forced to work under a bilingual measurement language?
In the December 1970 issue of Professional Engineer in an article titled "What

To Do When Metric Comes," I described how products could be produced to
both customary and metric standards in the same plant.—But this capability en-
visioned two assembly lines, one using the older inch-based equipment to pro-
duce the product to customary standards and dimensions, the other line using
new metric designed or existing machines modified to produce to metric stand-
ards. The small concern has neither the flexibility, the facilities, nor the capital
to do this. More significantly, some of the equipment may not lend itself to in-
expensive adaptation to produce in both measurement languages.
The alternatives are not efficient solutions which places the small operator

at a competitive disadvantage. The use of conversion charts opens the door to
confusion, error, lost production time, and unhappy customers as those who have
tried it well know. The small producer cannot afford the time and expense of
dual dimension of drawings, nor can he expect the customers to furnish dual
drawings. Even so, they also open the door to confusion and error, for such

drawings have proved to be cluttered and difficult to read. The customer is more

apt to turn to a supplier who can produce directly to metric standards or speci-

fications. While this may create opportunities for larger concerns or entre-

preneurs, it is nO Consolidation to the small concern suffering from loss of

business.
These observations point up the need for an in-depth study by a technical

or engineering oriented consulting firm. Such a study would also encompass

the ancillary problems of (a) additional 'storage requirements which may be

necessary because of dual stocks of material and parts, as well as dual inven-

tories of finished products, (b) the extent of the need for new metric micrometers,

verniers, depth gages, calipers, scales and the like, and (c) educational re-

quirements.
Technical assistance for the small businessman would also be necessary. The

negative as well as positive aspects should be included. Many people, unfamiliar

with the ramifications of conversion might believe it is necessary to replace

or scrap all machine tools. Any technical assistance should make clear just what

the criteria are for determining what needs to be modified, what needs to be

replaced, and what could be retained and used as is.
The Non-Manufacturing Sectors.—While the manufacturing community would

be faced with the greatest burden, costwise, of any conversion program, there

are several non-manufacturing sectors that would be faced with practical dif-

ficulties of varying degree of impact with the greatest impact falling on the small-

est businesses. This fact and the possibility of serious repercussions with politi-

cal implications if a premature metric conversion is attempted at the retail/

consumer level provide the basis for my contention that such a program could

be delayed for as long as 10 or 20 years after the manufacturing industry has

metricated.
With respect to the practical difficulties, consider the small delicatessen or

independent grocer. How does he convert his weighing devices concurrently with

the large chain stores and what costs are there? Will the supplier of the replace-
ment dials or drums on the scales have such replacements on hand on time? Who
will pay for the Service and Installation? What scales need to be replaced or
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discarded because of the impracticability of converting or calibrating to the new
units of gram or liter? What about pricing his stock which may be in pounds
and quarts but which he now must sell by the kilo or liter—or conversely the
new stock in kilos or liters commingled with pound/quart stock? The large con-
cerns can phase these in or out at his central supply areas, but the small opera-
tor does not have such flexibility. All these potential problems need to be fully
investigated and some form of assistance is indicated, particularly since the
change stems from a government dictate rather than by a freedom of choice.

Service Industries.—There are two more categories of small businesses whichmay face serious problems in any national metric conversion plan: 1. Repair
services; and 2. Parts suppliers.

1. For the small service or repair shop with limited resources, the problem ofstocking a minimum number of popular parts in both metric and inch-based sizeswould become intolerable, not only with respect to financing, but with respect tospace. Then too, there is the problem of communicating with the consumer. When
a housewife calls up and says "my washing machine stopped" and the repair-man determines it is a certain part—does he take a metric or inch-based partfor the service call? How does he communicate with the housewife to get theproper identifying model number to resolve the question?

Questions similar to the above are reviewed by Henry N. Ostberg of Sears,Roebuck and Co. in the interim U.S. Metric Study report titled "The Consumer."After looking at the magnitude of the problem, he estimated that the cost inadditional metric tools alone for his company could represent an outlay of $2million not to mention the cost of revising service manuals and other requirededucational materials. He then looks at the problems connected with repairparts inventory, internal company education and consumer education and con-cludes that even 20 years is not an unrealistic conversion period to permit anorderly control of repair parts inventory. He considers the external problem ofcommunicating with the customer "a problem of far greater magnitude" for"there is no economic incentive for the customer to learn a new measurementlanguage" he further anticipates "attitudes of apathy and even resentment"and concludes that "Above all, let's not be stampeded by a 'now is the time—let's go!' attitude."
Now Sears is a large organization and if they anticipate such problems with alltheir capabilities of organization and control to segment the difficulties, whatabout the small business man who has no such flexibility? Consider, a small gar-age mechanic; in addition to duplicate sets of wrenches, taps and dies, and so on,what about the aggravation and cost resulting from stripped threads, roundednuts, broken keys and similar failures stemming from the incompatibility of thetwo fastener systems and the ease with which the wrong type can be selected inmaking a repair, not to mention the added inventory and difficulty of keepingthat inventory from being comingled?
2. This latter observation leads us to the parts supplier most of whom aresmall businesses. Anyone who has had occasion to visit a parts supplier is aware ofthe multitude and variety of items in stock, not to mention the investment suchstock represents. Now compound this situation with a duplicate counterpart ofmany of the items to metric specifications. Does he have the space? Can he affordit? What about inventory control and communicating with his clientele? This isreally pertinent today with the increasing irresponsibility of hired help in deliver-ing the correct size or model to the repair shop causing still further delay andcosts, not to mention frayed tempers of all concerned; the repairman, the sup-plier, and the customer.

THE SOCIAL CHANGE

While the manufacturing sector of society would bear the brunt of the burden incost, delay, and loss of business, the social change attendant to metric conversionwill be much more difficult to bring about. The fact is well understood by thosewho would be on the firing line but is blithely played down by those deliberatelyattempting to give out the impression that there is public clamor to "go metric."The element of divesting is the key. This principle is overlooked by those whohave been abroad and laud the metric system for its simplicity when they return.They are correct in their conclusion based on their experience for they were in anenvironment completely oriented to metric language and products. There were noinch-based measurement phenomena all about them to block the mental adjust-ment to metric. The analogy to learning a foreign language is 'a propus' herefor it has been recognized that one has to be immersed in the language environ-
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ment in order to "learn" it and "think" in it. Their enthusiasm and urging to "go
metric" would be in order if we could get rid of the inch-based ambience in which
we live.
Illustrations are endless. The water meters and gas meters are in cubic feet.

I agree that the solution to just not change them is the correct one but why
embark on metric conversion in the first place if we intend to keep the old units
anyway? A more awkward situation would develop in many other routine facets
of our lives. Consider, the thermostatic controls in the millions of homes. Suppose
the new or replacement thermostats have Celsius readings instead of Fahrenheit.
It may take 50 years or more before the Fahrenheit style controls disappeared
and all the while people will be forced to accommodate and use two systems of
temperature readings instead of one. (There is also the practical problem of the
necessity for half-degrees in the metric scale for one in degree is nearly 2
degrees in Fahrenheit, 1.8 to be exact. At 70° Fahrenheit equivalent to a one
degree change in setting may be just right for the comfort desired, whereas a
one degree Celsius might be too much.) The 9x12 rug, now 2.7x3.6 (meters)
would still be there, as would the 8 foot high ceiling, a quart of milk would be
.946 liters, a pound of butter 454 grams, and 176 miles between 2 cities would
be 283 kilometers. Yet when one went to buy an 8 foot board, it would be a
different length under metric standards. What size do you order? And of course,
there is always the nut and bolts. Just what type do you buy so that the replace-
ment will mesh with the old?
The point in all this is that none of these will just be discarded and their

customary designation must be retained for many years. The pro metric enthu-
siasts shrug off these truths as mere temporary annoyances. They know the
public will take them in stride. Well, they are not temporary and I'm not so
sure the public will take them in stride. Inevitably, citizens will ask the question,
"What am I gaining from all this?" "What's in it for me?" The flippant answer,
"It's good for you" and "it's good for the country" and "besides its easier"
just won't go over. The latter "it's easier" would be infuriating to anyone not
familiar with metric units. Nothing is easier when it's new and strange.
The ease with which England converted to decimal currency from its awk-

ward pound, shilling, pence system is frequently cited as evidence that metric
switch-over would be a cinch. This conclusion is a delusion, because the principle
of divesting was operable. It was a simple matter to take one's coins and bills
to a bank on a certain day, get rid of it, and receive decimal currency in exchange.
Since everyone else did the same thing, everyone was immediately in a decimal
currency environment and within a day or so, everyone stopped grumbling about
the new fangled money and began saying "Why didn't we do this years ago?"
The same euphoria would not result in a metric change, for the 9x12 rugs, the
electrical outlets, the myriad of inch based products would still be there.
This presence of inch-based objects explains also why children exposed to

metric units in the school year after year never learn to "think" metric. As noted
on page 34 of the metric study interim report "Education" the children come
to think of the metric system as the one to use when they are doing science
and the (inch) system as the one to use for all their other activities. For this
reason, any premature massive educational effort would not be successful. Not
until the inch based units can be dropped from our everyday transactions, can
a truly metric oriented educational program succeed.
Another area of misunderstanding relates to the practicality of measurement

units. The inch based customary system developed along practical lines. As
certain units became obsolete, they were dropped. Mr. Blanton C. Wiggin, Presi-
dent of Advanced Instruments, Inc., has noted 3 that "Perches, pottles, poles,
puncheons, peppercorns, palms, packs, pokes, and pennyweights have passed
from the scene." To denigrate the system as full of 'barleycorn' is ridiculous.
(Note: An inch at one time was defined as the length of "three barleycorns
round and dry when laid together.") An inch is defined as exactly 2.54 centimeters
and both can be made as accurate as instruments will allow. While the scientist
in the laboratory may be ecstatic at the constancy of his dimensions, there
being 9,192,631,770 cycles duration of Cesium 133 in one second, I think the
run-of-the-mill citizen, the man or woman in the street is satisfied that there
is 60 seconds in one minute, 60 minutes to the hour, and so on.

3 Congressional Digest, December 1971, "Should the United States Adopt the Metric
System ?—Pro & Con."
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What is overlooked is the concept of measurement units as a set of tools,
just as the mechanic has a variety of tools for specific purposes. The same is
true for measurement units. When I drive 220 miles to New York City, I do
not correlate the miles to its inch counterpart of 13.9 X106 inches, I think of
it as miles. I think of my dining room rug as 9X 12 (feet) and am satisfied. Here
again, illustrations are endless. To get rid of these tools for the sole reason
that the new set has a decimal relationship doesn't add up, for the new set
won't be used in normal living because of that relationship. Where a decimal
relationship is desired in our current system, it is used. The decimalized inch
is being used in shop drawings and as every housewife knows, the weighing
scales at the market show the decimalized pound on the meat she purchases.
And who is complaining?
On the other hand, the metric units have their flaws too. While the centimeter

would certainly prove to be a useful day-to-day measurement tool in the home,
there is no handy metric counterpart to the foot. The 30 centimeter ruler is
within a quarter inch, and I suppose it would be given some easy name. The
same problem exists for our gallon, there is no close metric unit of volume.
What this whole section boils down to is this. Will the man or woman in

the street go along with the change? I believe that when the housewife, mechanic,
trades people, service people, i.e., over 98% of the citizens, realize what the
metric switch will mean to their routine way of life in the kitchen, the grocery
store, department store, service shop, and the rest—a slow burn will develop
which will grow in intensity when they realize they will be stuck with two systems
of measurement for years upon years, and, more infuriating, it has been thrust
upon them by a bureaucracy which seems to be insensitive to their feelings.
After all, from their point of view, there is no apparent advantage and many
obvious disadvantages—and the system is being forced on them. They haven't
objected to the inch-pound system, they see nothing wrong with it, so why
bother them with a change?
I would not want to be a politician facing millions of citizens with their hackles

up clamoring for a reversal of any decision to metricate. Nor would I want to
face the million or so laborers when they finally realize that their jobs have
disappeared through the massive flood of imports as a result of the "coordinated
national program."

A METRIC AMERICA?

The closing statements in the previous section remind me of one metric enthusi-
ast who argued that we should at least try it and if it didn't work, we could
always go back to the old system. This is the caliber of bureaucratic elitist who
would be in charge of tampering with the most complex and sensitive of tech-
nological societies and willing to play Russian Roulette with our economy! The
business community better wake up and take a good look at what is going on
here before it is too late.
Following the submittal of the Final Metric Study Report and at the urging

of my friends, I undertook to write a critique of that study, but I soon dropped
that project for I concluded the study was too contrived. Now that the horses
are at the starting gate and the signal to stampede is about to be given, I must
speak out.
I agree with Mr. Hannigan, Director of Research and Development of the

International Brotherhood of Electrical Workers that the study was unable "to
identify any major advantages . . . and the glaring lack of information regard-
ing its impact on a trillion dollar economy." 3 I have tried to fill in a few thoughts
on that score. He also found the study "too narrow," I agree. "It is blatantly
biased in favor of the conversion." This was no surprise, human nature being
as it is. The NBS position was known when the study was placed there! "The
recommendation to let the costs of conversion `lie where they fall' will impose
extreme hardship on those individual firms and organizations least able to afford
them." True. Even before I had read his comments, I had submitted a paper to
the House Small Business Committee describing this problem in some detail.
The best written part of the entire metric study was written by A. G. McNish

on pages IX, through XXIV, PREFACE of the interim report "The Manufactur-
ing Study" titled "Critique on Metrication Cost Estimates in Manufacturing."
The critique is illuminating, thorough, and to the point. What is more illuminat-
ing is the fact that the critique was necessary in the first place, for the critique,
in effect, is saying, "The cost study data are no good and should be discounted."
I regret that my prediction came true that this would happen when a higher
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authority changed the groundrules midstream, but I am amazed that a Govern-
ment agency would go on public record in this fashion!

The charts on pages 100-101 of the Final Report will undoubtedly become a
landmark in deception and the rationale behind them a classic in obfuscation.
They are strictly gossamer—lines based on unsubstantiated facts drawn to sup-
port a predetermined conclusion. Mr. William D. Rinehart of the American News-
paper Publishers Association Research Institute must have sensed this when he
stated on page 303,8 "The National Bureau of Standards has conducted a series
of surveys to arrive at the statistics that are now being bantered about in an
attempt to convince people that forced metric adoption is inevitable" and "The
National Bureau of Standards chooses to Ignore the facts in order to draw graphs
to convince Congress that the American public, labor, and business are clamor-
ing for forced metric." He really hit the mark with that shot!
The notion that going metric is inevitable as a reason for doing so needs to be

examined. This prediction has been made for 200 years now, and it is as true
(or untrue) now as it has been all along. I do not hold we should take the lead
by following everybody else unless it is to our advantage to do so. Since it is not
to our advantage, we should let nature take its course. After all, we became the
World's mightiest technological nation and wil continue to be so if we stick with
a winner. Even if it could be proven that going metric was inevitable, it would
not justify the large bureaucratic empire which a "coordinated national pro-
gram" would necessitate. (In fact, I am positive that is really what is behind the
whole maneuver.) After all, death is inevitable and that certainly does not justify
a "coordinated national program of genocide."
The decision to commit the NBS to the three year metric study has proved to

be a great disservice to that prestigious organization. The NBS is the world's
peer in matters relating to weights and measures and standards. It has a most
talented cadre of physicists and scientists dedicated to that end. It is regrettable
that a mere handful or perhaps only one person, not even of that breed, led the
NBS into paths for which it was ill equipped and took 'advantage of the NBS in-
experience to foster their own self-serving purposes through devious and ques-
tionable subterfuges which are now coming to the surface—with the unfortunate
consequences that the NBS worldwide reputation has been sullied. The metric
problem is primarily an industrial and social problem with the standards question
but one, albeit vital, part of the total picture. If Congress should decide to pursue
the matter further, it should place any responsibility for carrying out its man-
date in a separate entity—whether it be a Commission, Agency, or whatever—
and that entity would draw upon the recognized and established Government
arms—Department of Defense for military, NBS for standards, and so forth—
for the material it needs to accomplish its mission.

- As for the basic question "A Metric America?" When the facts are in and
evaluated, there could be but one conclusion, "This is a decision whose time has

not come!"

FEDERAL PRODUCTS CORP.,
Providence, R.I., March 1, 1972.

Hon. DANIEL K. INOUYE,
U.S. Senate, Washington, D.C.

MY DEAR SENATOR INOUYE : I am writing to you for the purpose of communicat-
ing to you my views and that of my company in the matter of the Metric conver-
sion. I am aware that the Senate Committee on Commerce is holding hearings on

Senator Pell's Bill on February 29 and March 1. I have previously written to
Senator Pell giving him my views on the matter of metrication and what it will
do in our opinion for both the country, and for the State of Rhode Island.
The highlights of my views as previously forwarded to Senator Pell are as

follows.
1. The Metric changeover would require significant additional engineering

talents which would put a large part of our unemployed technical skills back
into production work.

2. Secondly, we should be able to utilize the changeover to modernize our

methods and our equipment and enable us to be much more competitive in the

world market place.
3. Thirdly, the obvious advantage of having a common technical language with

foreign countries will enable us to assist in the development of good standards

that will be beneficial in the long run to American manufacturers.
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The approach employed in making the changeover will have a significant im-
pact on how well its done as well as how effective it will be in solving our coun-
try's current structural unemployment problem in the field of engineering. Some
form of Government reimbursement or financing of the changeover would go far
towards speeding up the process and thereby making it more beneficial to our
overall interest.
As a Rhode Islander I am deeply interested in this matter since a significant

segment of our economy is dependent on machine tools and related inspection
equipment and tooling. A Metric conversion would have a beneficial effect upon
our economy in Rhode Island and surrounding areas, but more importantly we
feel that the installation of new equipment and new techniques that would result
from the engineering required to make the Metric conversion would be most
beneficial to the total American economy, which economy is now facing quite
severe competition in the world marketplace.
I appreciate the problems and complexities of any changeover and realize that

the decision is a significant one. For that reason, I place before you my ardent
plea that you recognize the significant advantages of Metric conversion and that
you recommend support of Senator Pell's Bill.
Thank you for considering my views in this matter.

Sincerely,
JOHN J. KANE, President.

AMERICAN MEDICAL ASSOCIATION,
Chicago, Ill., March 2, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Committee on Commerce, U.S. Senate Office Building, Washington,

D.C.
DEAR SENATOR MAGNUSON : We understand that your Committee on Commerce

has just concluded hearings on S. 2483, the Metric Conversion Act of 1971. We
would like to offer this statement of the views of the American Medical Asso-
ciation on the proposed national conversion to the metric system.
The American Medical Association has supported the adoption and use of the

metric system for nearly 100 years; in 1878 our House of Delegates recommended
the widespread use of the metric system by medical journals, in medical school
teaching programs, and in hospital data recording and prescribing activities. This
policy was subsequently reiterated by the Association many times thereafter and
in 1896 we urged Congress to make the metric system the legal system of weights
and measures in the United States.

Since then, there has been long and steady progress with increasing use of the
metric system by the American medical profession, which has by now almost
completely adopted a metric system of notation. The total conversion to the
metric system by medicine must await a change in national policy so that the
physician and patient may communicate in mutually understandable terms. Until
the public learns and actively uses the metric system, the physician must con-
tinue to speak to his patient in the customary terms, for example, of temperature
in degrees Fahrenheit, weight in pounds, and height in feet and inches. The public
education program provided for in S. 2483 can be most effective in accomplishing
this conversion to a single, universal, understandable, and rational system.
The International Metric System of Weights and Measures (the SI System) is

recommended to Congress in the July, 1971, "Report to Congress—A Metric
America" by the U.S. Metric Study, Bureau of Standards, Department of Labor
as cited in S. 2483, Title I, Sec. 101(a) (1). The ten year conversion period pro-
vided for in S. 2483 and the recommendations outlined in the "Report to Con-
gress—A Metric America", should provide ample opportunity to work out a prac-
tical and useful system of metric weights and measures, which will best serve
the needs of all segments of American society.
Adoption of the metric system will improve scientific communication between

physicians in America and those throughout the now almost totally metric world,
and will have a most beneficial effect on the advancement of scientific medical
care.

Sincerely yours,
ERNEST B. HOWARD, M.D.
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HADDONFIELD, N.J., March 7, 1972.
Senator WARREN G. MAGNUSON,
Chairman, Senate Commerce Committee,
Senate Building, Washington, D.C.

DEAR SENATOR MAGNUSON : The attached two items are respecLully submitted
for inclusion in the record of the Senate Commerce Committee hearings held
on February 29 and March 1, 1972, on proposals to convert the nation to a metric
system of weights and measures.
Item 1 is my personal statement which appeared in the December, 1971, issue of

the "Congressional Digest" and in the December, 1971, issue of Standards Engi-
neering." The latter is the Journal of the Standards Engineers Society. The com-
ments are objective, uninhibited, and reflect many years of on-the-job observation
and study in manufacturing, purchasing, and product engineering in American
Industry.
Item 2 is a statement prepared by a number of my knowledgeable colleagues

In American Industry. The text is designed to provide insights to the many
factors that could lead to massive costs with no clearly identifiable benefits
available in return. References are provided to substantiate the fact that there
is much in the findings of the National Metric Study to support the idea that
both customary and metric units should be encouraged in the United States; each
for use where they serve best and none to be imposed where they have not gained
acceptance, in free choice, on a need and merit basis.
It is my hope that both documents will help the Committee develop recom-

mendations in keeping with the best interests of our nation. I have not considered
it necessary to appear in person at the hearings, but I am at your service to pro-
vide any assistance you believe I might make.

Sincerely,

Enclosure.
SAMUEL H. WATSON.

INCREDIBLE WEAKNESSES IN THE CAUSE FOR METRIC

(By Samuel H. Watson)

Mr. Watson is a retired industrial executive, a leader in national
and international standardization, and a member of the National
Metric Advisory Panel

The July, 1971, recommendation to Congress by the Secretary of Commerce,
"That the United States change to the International Metric System—through a
coordinated program—and, at the end of a ten-year period, to be specified by the
Congress, be predominantly, though not exclusively, metric," requires critical
and searching examination. Convincing answers, or the lack of them, to questions
posed in terms of the nation's best interests, can lead only to skepticism con-
cerning the Secretary's proposal.
The reasons against a nationally programmed conversion to metric units of

measure in the United States, and the abandonment of the well established
customary units, are simple and of readily recognized merit, they are 1. A price-
tag of one hundred billion dollars. 2. A period of at least 50 years of national
controversy and confusion, and 3. Incredible weaknesses in the arguments of
the advocates of metrication in support of the benefits they claim. A fourth con-
sideration is the not remote possibility that a conversion program, if launched,
would be abandoned before completion because of massive public indignation. On
this point it is to be noted that, in England, major segments of that nation's
metric conversion program have been dropped because of severe public pressure
Strong public opposition to the entire British program still prevails.
The cost-estimate stated above may also be expressed as one hundred thou-

sand million dollars. In either form it is staggering and difficult to comprehend.
Metricators will probably claim it is entirely too high and those opposed to
metrication will view it as conservative.
A dependable, real-life insight to metric cost is contained in the report of the

Department of Defense, prepared by DOD as part of the 3-year metric study
authorized by Oongress. It is a comprehensive, fact-facing document authored
by a large number of dedicated Americans who know their subject. To comply
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with a legislated or "nationally coordinated" program of conversion to metric
units the Department of Defense alone will require 18 billion dollars.
One large multi-billion-dollar electrical company, after careful study, reported

a nominal 300 million dollars as its cost of converting to metric units; the cost
would be higher if the program were confined to a ten-year period and lower if
spread over 17 years. The several knowledgeable people who made the study
figure that if, in the transition period, there were a dependable way of identify-
ing and evaluating every expense that should be properly charged to the pro-
gram, the actual, overall cost would be somewhere between 500 million and one
billion dollars. Interestingly, another multi-billion-dollar electrical corporation
of approximately one third the size reported a metric conversion cost of 100
million dollars.
The Department of Defense, although the largest, is only one of several thou-

sand Federal, State and Local-level government agencies; and the electrical en-
terprises, although included in the hundred largest corporations of the nation,
are only two of several million large, medium and small U.S. businesses. All are
subject to extra-ordinary costs if a national metric conversion program were
imposed. An estimated overall cost to the nation of one hundred billion dollars
may be conservative. To justify an expenditure of this magnitude, and the addi-
tional billions required to service the debt entailed, would call for benefits and
advantages of such gigantic proportions as to dwarf anything ever programmed
for in United States history.

Metric units of measure have been around and available for more than a
hundred and fifty years. During this period the United States has spearheaded
the industrial revolution and has adopted every advantageous technique available
to enhance its industrial drive and expansion. Metric units of measure have been
examined time and time again as possible replacements for the well established
customary units. Although they have always had some advocates in the sheltered
environments of education and science they have never had enough going for
them to impress the astute executives and statesmen who, through the years, have
run United States industry and government on a real-life, cost-effectiveness basis.
Nor have these leaders ever found any need to suppress the use of metric units.
As a result, customary units and metric units serve in effective and compatible
coexistence throughout the nation.

Metric units of measure, on a need and merit basis, have come into substan-
tial use in certain sectors of the United States economy; the photographic film
and pharmaceutical industries are examples. But in no area are they used ex-
clusively. Each company and each industry, for its particular purposes known
best to them, is free to use metric units where they are believed to be advan-
tageous and customary units where they serve best. This democratic, free choice
of units, depending upon application, is the secret of U.S. flexibility and success
in measurement. Any attempts to sabotage the well oiled and smooth running
machinery of U.S. measurement practice must be viewed With the greatest
suspicion.
Not only in the United States, but world-wide, the measurement situation is

highly satisfactory. There are only two sets of units recognized and used inter-
nationally; anyone who can use one intelligently can also use the other. Compare
this with the world language situation wherein hundreds of languages and
dialects are a real barrier to, and constantly compromise, international
communications.
The false claim by metric enthusiasts that the United States is losing several

billions of dollars in export trade to metric countries each year, because of failure
to design and manufacture products in terms of metric units, was probably a
major factor in pressing the Congress and the President to authorize the 3-year
metric study in August of 1968. A National Industrial Conference Board report
released later that year made it convincingly clear that units of measure are not
included among the many considerations that influence U.S. export trade. Be-
cause of the untruths echoed by many irresponsibles concerning U.S. export
trade, the U.S. Metric Study Interim Report on International Trade, issued by
July 1971, looms as one of the most important products of the Study Program.
The Summary of Findings of that document states, "The notion that the U.S.
is losing exports to metric countries because its products are not designed and
manufactured in metric units and standards appears to be ill-founded."
Another major claim or argument of the proponents of metric involves two

separate and distinct things; one is the decimal relationships of many of the
metric units of measure and the second is decimalization itself. Both seem to get

•
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confusingly combined in the telling, by enthusiastic metricators, and in the

minds of many who have listened; a whole new world of easy arithmetic is

thought to be opened up.
The opinions of a number of respected and distinguished individuals not-

withstanding, neither the decimal relationships nor decimalization itself carry

significant weight as influences in support of a change to existing measurement

practices in the United States.
Decimalization is merely the practice of expressing values on a single line

with a decimal point (.50) rather than as common fractions (s). Familiar

examples are: 17.5 miles, $2.98 per pair, 10.6 gallons, etc. In actual present day
practice the United States is second to none in the use and exploitation of
decimalization; we see it all about us in everyday life. It is not a benefit to be
realized—it is one long ago achieved.
The decimal relationships of metric units are briefly explained in terms of

linear units. The meter (between 39 and 40 inches long) is the basic metric unit
of length. Longer units are provided by multiplying, in steps, by ten; and shorter

units by dividing, in steps, by ten. With each step there is a name for the result-

ing unit. For example, going from the meter to longer units; 10 meters equal 1

dekameter ; 10 dekameters equal 1 hectometer; 10 hectometers equal 1 kilometer;

etc. The meter and kilometer are familiar names and familiar distances to many;

the dekameter and hectometer are strangers because they are seldom if ever used.
In actual practice in metric countries the meter iS multiplied by 1000 (10X10X10)

and the direct result is the kilometer. This superfluity of units is a serious

objection to the metric system for general measurement purposes in the

United States.
The "ten times ten" relationship has fascinated and trapped the thinking of

many. In the classroom many simple and interesting arithmetic manipulations
can be performed. If you have a lot of meters, say 7800, you can convert to kilo-

meters by adding a decimal point at the right hand end of the value, move it to
the left 3 places, and the result is 7.8 kilometers. Conversely, to convert 7.8
kilometers to meters, move the decimal point three places to the right, add zeroes
as required, drop the decimal point, and the result is 7800 meters. On the surface
this seems to be a great thing, and to the extent it can be used, it is. But the
question is, "who can use it to advantage—and how often?" For example, after
an automobile trip of 156 miles, or other distance, who would feel impelled to
determine how many feet or inches had been traveled?

Using the kilometer again as a key unit consider this hypothetical case: If, in a
period of ten years, or more—or less, at a cost of untold millions of dollars in la-

bor and materials, in all 50 States and Territories, miles were changed to kilom-

eters for road and highway signs, speed limits, turnpike distance markers, laws

and ordinances, automobile speedometers and odometers, and automobile guar-

antees and service instructions; and when, at long last the job is completed,—

what will have been accomplished? This question has been posed to several indi-

viduals considered to have metric leanings; none has given much of a response.

One weak reply suggested "Well, it would help people to think metric." Actually,

It wouldn't even do that—people would become accustomed to a shorter mile, by

a different name, with little awareness of any association back to shorter units.

Just as with our established use of the mile—seldom are we concerned with how

many feet or inches.
Metric enthusiasts attempt many arguments for metric units of measure. But

like the examples above, they all have severe limitations and weaknesses. The

great opportunity now available to the United States lies in the encouragement of

the continued coexistence of customary and metric units. Metric units should be

encouraged in any area where those concerned believe them to be advantageous.

Our great wealth in the form of customary units, the associated instrumentation

and documentation, and the expertise and knowhow of millions of our people

should be safeguarded from all the irresponsibles who threaten it. This oppor-

tunity is available at no cost to the government in every sector of the economy. It

requires only that the practice maintained or adopted in any sector pay its way or

that all those involved are willing to carry the cost without imposing upon others.

This course of action has much to recommend it; there is much in the findings of

the recently completed National Metric Study to support it; the case for convert-

ing to metric units of measure and abandoning the well established customary

units in the United States is incredibly weak.
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GENERAL COMMENTARY

Cost: While considering Metric Study "Findings" and possible legislative action
it is in context—and, in fact, vitally important to discuss cost . . . since cost
and disruption are prime deterrents to metrication in areas where there is no in-
centive to change. For purposes of a brief overview, COetS may be examined at the
industry, company, and national levels.
In the official Metric Study document "The Manufacturing Industry" it is re-

ported ( NBS SP 345-4, page XIX) that ". . . the most thorough studies on the
cost of metrication were conducted by companies engaged in the manufacture of
transportation equipment, particularly automobiles and trucks. Reporting in in-
dustry 3711 are three companies, two of which are giants of the automotive in-
dustry of the world. We are well acquainted professionally with those respon-
sible for submitting the reports and conducting the investigations . . . we have
a high degree of confidence in the estimates . . . we deduce that the cost of met-
rication in the passenger car automobile industry over the period of transition
would be about 6 percent of value added. If this cost is spread evenly over a pe-
riod of 12 years . . . and if the percentage added cost of metrication of sup-
pliers to the automobile manufacturers is about the same as that of the manu-
facturers themselves, the cost of metrication borne by the consumer would be
about % of one percent of sales value, that is about $15 on a $3000 automobile.
It seems that these cost estimates, which are based upon very serious studies . . .
represent a realistic estimate of the cost involved in a fairly complicated product
such as automobiles which account for a very large part of the gross national
product . .."
Having set these official, documented cost estimates up in our minds, we now

may ask: "What, then, would be the 'price tag' on a 'metric car'?" . . . and we
can estimate that it would cost the American public on the order of $1.5 billion.
(This figure is obtained by applying the $15/car estimate, over a 12-year period,
assuming average price of at least $300.)
For Manufacturing Industry as a whole, the final Metric Study report (NBS

SP 345, page 110) says. . . the total overall 'Base' cost of going metric was cal-
culated to about $25 billion."
For some indivdual companies, the cost of forced metrication clearly would be

on the order of some hundreds of millions of dollars. For example: in Congres-
sional Digest magazine, Dec. 1971 issue, page 307, Mr. S. H. Watson said: "One
large multi-billion-dollar electrical company, after careful study, reported a nomi-
nal 300 million dollars as its cost of converting to metric units; the cost would
be higher if the program were confined to a ten-year period and lower if spread
over 17 years. The several knowledgeable people who made the study figured that
if, in the transition period, there were a dependable way of identifying and eval-
uating every expense that should be properly charged to the program, the actual,
overall cost would be somewhere between 500 million and one billion dollars.
Interestingly, another multi-billion-dollar electrical corporation of approximately
one third the size reported a metric conversion cost of $100 million dollars."
In regard to the total cost of metrication for the nation: adding costs estimated

by various sectors, figures in the final Metric Study report (NBS SP 345) indi-
cate that the total United States cost would be substantially more than $45
billion. In the Congressional Digest, Dec. 1971, page 305. Mr. W. D. Rinehart
(Nat'l Metric Advisory Panel, NMAP) said: ". . . during the study the National
Bureau of Standards reported to the non-government panel that the cost of
national conversion would be $60 billion . . ." And, on page 307 of the same Con-
gressional Digest issue, another NMAP member, Mr. S. H. Watson, places the
cost of U.S. national metric conversion at $100 billion.

Clearly, there is no one generally accepted figure for the potential cost of United
States metrication. However, whether the correct number is $45 billion . . . or
$60 billion . . . or $100 billion . . . it is an enormous amount of money.
In considering "the U.S. metric question." Congress will take the overall cost

into account—and also consider that a crash program of forced metrication
would be a long and difficult process. . . characterized by widespread disruption
and confusion—since national metrication, ultimately, would touch the everyday
lives of all Americans and would affect products and operations of every busi-
ness.
Other 'Findings":—In a straightforward manner and with truly constructive

intent to assist Congress in viewing pertinent information—we should like to
take note of some material that would seem to indicate that, in the United



185

•

States, Industry, Busines, Labor, and the Public, generally have no need or desire
to initiate full-scale metric conversion programs—and that the Department of
Defense would have grave difficulty in fulfilling its responsibility while a national
metrication program was being implemented.

Let's turn, now, to some of the official documents in the 13-volume series of
reports on the Metric Study.
Following are some key quotations:

International Standards Report (NBS SP 345—i):

"SI (metric) usage in international standards as a measurement language
does not of itself pose any serious complications to the U.S......

Federal Government: Civilian Agencies Report (NBS SP 345-2):

". . . there would be certain added costs of operation imposed on Federal agen-
cies by the conversion effort Even with conversion of measurement units alone,
employees already on duty would have to be trained and the general populace
familiarized with the new system, measuring instruments converted or replaced,
publications revised, legislation involving specified weights or measure amended
and some computer programs (e.g., air traffic control) rewritten. With conver-
sion also of engineering standards to a rational SI base, there would be addi-
tional expenses for extra standards-developing activity, and for maintaining a
degree of dual inventory or parts as long as customary-engineered equipment
remains in use."

Commercial Weights and Measures Report (NBS SP 345-3):

"Purpose is to . . . analyze the problems that increased metric usage would
have on state and local weights and measures jurisdictions (e.g., laws and regu-
lations, testing equipment, and training programs)." . . . "Evidence indicates
that evolutionary metrication in the commercial weights and measures area is
unlikely. ..."

The Manufacturing Industry Report (NBS SP 345-4):
". . . under a coordinated national conversion program, present non-metric

users generally saw more . . . disadvantages than advantages . . . more com-
panies . . . are against increased metric use in their own industries than for
it .,1

Non-Manufacturing Businesses Report (NBS SP 345-5) :

"The vast majority of companies saw no reason to change their system of
measurement unless the whole U.S. does. . . they had no intention of increasing
their own metric use without the rest of at least their own industry."

Education Report (NBS SP 845-6):

"The chief inherent educational advantage of the customary inch-pound sys-
tem is its familiarity and the fact that it is embedded in a thousand years of
post-Anglo-Saxon culture. Other educational advantages become apparent when
the customary system is compared with the metric system . . . metric units are
either too large or too small for very young children to handle easily . . . the
inservice (metric) training of a million elementary school teachers is a major
concern.. ."

The Consumer Report (NBS SP 345-7) :

. a majority of consumers are satisfied with the customary inch-pound
system. . . they know very little about the metric system. . . and they could be
expected to react with apathy and indifference to any planned conversion pro-
gram. . . a majority of respondents were unable to name a single metric meas-
ure . . . the consumer is little affected by increasing worldwide use of the metric
system.. ."

International Trade Report (NBS SP 345-8) :

"The notion that the U.S. is losing exports to metric countries because its
products are not designed and manufactured in metric units and standards
appears to be ill-founded . . . U.S. exporters and importers rank the measure-
ment factor very low, indicating it affects trade only slightly . . . exports of most
product classes in 1975 would change little by converting to the metric
system...."
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Department of Defense Report ( NBS SP 345-9) :
"If conversion to the metric system is directed, the DOD transition will have

a significant impact on mission capability unless sufficient additional resources
are made available . . . total additional funds for transit to DOD use of the
metric system are. . . $18 billion. . . and cannot be absorbed within DOD budget
without deterioration of the military posture. . . there will be no major advan-
tages. . . and major disadvantages will occur. . . conversion of the country to
the metric system could adversely impact on ability of the United States to
support its military forces during the proposed transition period. . . no inflation
factor was applied (to $18 billion cost) . . . cost estimate does not include in-
creased cost of 'off-the-shelf type metric items . . . cost of mistakes by operating
personnel due to 'metric mix-ups' was not estimated ..."

A History of the Metric System Controversy in the United States (NBS SP
345-10) :

". . . Almost two centuries of debate have attended the metric question in this
country. Thomas Jefferson and John Quincy Adams were embroiled in this con-
troversy. It has yet to be resolved, (Mr. D. V. De Simone, 1971) . . . the substi-
tution of an entire new system of weights and measures, instead of one long
established and in general use, is one of the most arduous exercises of legislative
authority (President John Quincy Adams, 1821 ). . ."

Engineering Standards Report (NBS SP 345-11) :
". . . it is the engineering practice rather than the measurement units that

determines compatibility or incompatibility of most standards . . . dimensional
specifications in different metric countries are incompatible as frequently as those
in countries using the inch unit. . . thus a change to metric units does not by
itself make standards compatible."

Testimony of Nationally Representative Groups (NBS SP 435-12) :
. • Trade associations, labor unions, professional societies, and other groups

were invited to submit their opinions and cost-benefit estimates concerning a
possible future conversion to the metric system on behalf of their membership to
the U.S. Metric Study.
. . . Many contributions report little significant usage of metric units, but two-

thirds of the reports indicate some metric usage, usually in research-related
activities.
. . . Transition problems appear significant in three areas: where metrication

would require substantial redesign, modification or replacement of manufactur-
ing equipment and manufactured products; where additional stocks of materials
and repair parts would be needed; and in consumer education."

A Metric America: A decision whose time has come (NBS SP 345)

Refer to "Benefits & Costs: (begin page 97) :
Manufacturing industries  $25 billion.
Nonmanufacturing businesses 
Weights and measures  340 million.
Federal civilian agencies  600 million.
Department of Defense  18 billion
Labor 
Education  1 billion.

Total: at least  $45 billion.

"The cost and inconvenience of a change to metric will be substantial, even if
it is done carefully by plan ..."

Also worthy of note are the following statements by various National Metric
Advisory Panel members in articles published in December, 1971, issue, Con-
gressional Digest magazine:
"I am strongly opposed to a ten-year planned conversion period. This position

is based on our inability to identify any major advantages arising from con-
version to the metric system and the glaring lack of information regarding its
impact on a trillion dollar economy."
. . . T. A. Hannigan, Director of Research & Education, International Brother-

hood of Electrical Workers.
"The (Metric Study) findings, if carefully examined, will reveal that the

U.S. public, business, and labor have no real desire to force metrication. . . .
The American consumer would feel the cost of price increases on American

•
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products as manufacturers attempt to pass along their cost of converting every
machine and employee to the metric measure. . . . It is my sincere belief that a
'forced metrication' law would have detrimental results upon the American
economy and the American public."
. . . W. D. Rinehart, Ass't General Manager, American Newspaper Publishers

Association Research Institute.
"The reasons against a nationally programmed conversion to metric units of

measure in the United States, and the abandonment of the well established cus-
tomary units, are simple and of readily recognized merit. They are: (1) a price-

tag of one hundred billion dollars. (2) a period of at least 50 years of national
controversy and confusion, and (3) incredible weaknesses in the arguments of
the advocates of metrication in support of the benefits they claim. A fourth
consideration is the not remote possibility that a conversion program, if launched,

would be abandoned before completion because of massive public indignation."
In the judgment of Congress, it is imperative, in the long-term national in-

terest, to adopt the metric measurement system? If so, let's face-up to it openly

and honestly. If, overall, the country's long-term economic well-being requires
that we now enter a long period of personal inconvenience and expense to many
millions of Americans and disruption and financial penalties to many thousands
of businesses—then let's put it frankly in those terms. Surely, we all can—
with understanding and support—accept a situation where the Nation's long-

term interests transcend a multitude of individual interests.
But, if that is the case with respect to the U.S. impelling need for metric con-

version—let us not begin a long exercise in self-deception. Let's neither exagger-
ate the urgency and potential benefits, nor deprecate the difficulty and cost.
In this regard, let us have no illusion about the reference to "voluntary" metri-

cation. If a national program, backed by Federal law, progresses in conform-
ance with a mandated timetable—it is not really voluntary. And, if it is truly
voluntary—it won't occur nationwide during the next 10-15 years.
We fully recognize that the U.S. Congress will decide this question. Congress

will decide where metrication ranks among national priorities: And, in its broad
allocation of national resources, Congress will determine what portion is to be
directed into metrication. Congress will judge whether or not the Nation's need
for metric conversion is so vital and so urgent as to warrant diverting the coun-
try's energies into this channel—and on a scale that may call for the expendi-
ture of from $45 billion to $100 billion over a 10-year period.

THE SOCIETY OF THE PLASTICS INDUSTRY, INC.,
New York, N.Y., March 7, 1972.

MT. HENRY LIPPER,
Staff Counsel, Senate Committee on Commerce,
Old Senate Office Building, Washington, D.C.

DEAR MR. LIPPER : The release regarding your February 29th and March 1st
hearings on proposals to convert the nation to a metric system of weights and
measures came to my attention on March 3rd.
I am enclosing a copy of a resolution passed by the Board of Directors of the

Society of the Plastics Industry, Inc. at their meeting of February 18.
If you believe we can be of help in any way I hope you will let us know. If

you have information that you believe might be of interest to us on this subject,
we would appreciate receiving it.

Sincerely,
G. R. MUNGER, General Manager.

Enclosure.

RESOLUTION PASSED BY THE BOARD OF DIRECTORS OF THE SOCIETY OF THE PLASTICS
INDUSTRY, INC., ON FEBRUARY 18, 1972

Whereas the world has committed itself to the Mark system, and
Whereas the National Bureau of Standards' report, "A Metric America—A

Decision Whose Time Has Come"—has been recommended by Congress by
former Secretary of Commerce, Maurice H. Stans ; Now, therefore, be it

Resolved, That the Society of the Plastics Industry, Inc. support a systematic,
nationally-coordinated U.S. change-over to the metric system of measurement
over a 10 year period.

80-781 0 - 72 - 13
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MELBOURNE AREA CHAMBER OF COMMERCE,
Melbourne, Fla., March 8, 1972.

Subject: S. 2483.
Hon. WARREN G. MAGNUEON,
Chairman, Senate Commerce Committee,
New Senate Office Building,
Washington, D.C.
DEAR SENATOR MAGNUSON : The Melbourne Area Chamber of Commerce is

comprised of some 800 members representing all types of businesses on Florida's
Space Coast.
The Congressional Affairs Committee of the chamber has studied the bill

S. 2483 concerning the adoption of the metric system and would like to express
to you the result of their deliberation.
It is inevitable that industry in this country will ultimately adopt the metric

system in light of its broad use throughout the world. If we implement this
legislation now, it will probably require about ten years to bring about change.
The position of this chamber is a recommendation that conversion to the metric
system be started at the earliest possible date.

It will be appreciated if you would convey our opinion to your committee
members.

Sincerely,
HOWARD N. HEBERT, President.

AMERICAN NEWSPAPER PUBLISHERS ASSOCIATION,
New York, N.Y., March 8, 1972.

Hon. DANIEL K. INOUYE,
Senate Commerce Committee,
Old Senate Office Building, Washington, D.C.
DEAR SENATOR INOUYE : We are addressing you in connection with the report on

the U.S. metric study being examined by the Senate Commerce Committee at
hearings over which you are presiding. We did not request time for appearance
at the hearings last week, and we are writing now to offer brief comment and
suggest that the enclosed report which we prepared entitled "Metric System in
America? The Pros and Cons" may be worthy of inclusion in the printed record
of your hearings.
Membership in the ANPA is held by more than 1,000 daily newspapers having

more than 90% of total U.S. daily newspaper circulation. Our association is still
studying the implications of a metric system conversion, not only for the news-
paper publishing business but also for the country as a whole.
However, as indicated in the enclosed report, some facets of the study and the

recommendations trouble us and, therefore, we commend your committee for un-
dertaking a review of this important matter and urge that your review be made as
comprehensive as possible.
With high esteem.

Yours very truly,

Enclosure.

STANFORD SMITH,
President and General Manager.

METRIC SYSTEM IN AMERICA? THE PROS AND CONS

A ten-year plan for United States' conversion to the metric system of measure
ment is off the drawing boards and now rests in the hands of Congress to deter-
mine whether this country is ready for such a revolutionary move.
This report examines the implications of the national policy question thus con-

fronting the country as a whole. The newspaper business is only one segment of
the economy which will be affected. Many broader and more difficult problems
arise. This discussion is not intended as a message of advocacy or opposition.

Bill S. 2483 by Sen. Pell (R.I. ), one of the major proponents of "metrication,"
would provide for a ten-year conversion program to make the International Metric
System the official and standard measurement of the United States.
Although Sen. Pell had hoped for early hearings on his bill in the Senate Com-

merce Committee, none have been scheduled. On the other side of Congress, Rep.
George Miller (Calif.), chairman of the House Science and Astronautics Com-
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mittee, is also optimistic that hearings will be held soon although no metric sys-
tem bill has been introduced in the House.
The Pell bill incorporates many of the recommendations of the U.S. Department

of Commerce, submitted to Congress earlier this year in a report entitled, "A
Metric America—A Decision Whose Time Has Come."
The Commerce Department report offered the following recommendations:

That the U.S. change to the metric system deliberately and carefully;
That conversion be accomplished through a coordinated national program;
That Congress assign the responsibility for guiding the change, and

anticipating the kinds of special problems described in the report, to a
central coordinating body responsive to all sectors of society;
That within this guiding framework, detailed plans and time-tables be

worked out by these sectors themselves;
That early priority be given to educating every American schoolchild

and the public at large to think in metric terms;
That immediate steps be taken by the Congress to foster U.S. participation

In international standards activities;
That in order to encourage efficiency and minimize the overall costs to

society, the general rule should be that any changeover costs shall "lie where
they fall";
That the Congress, after deciding on a plan for the nation, establish a

target date ten years ahead, by which time the U.S. will have become pre-
dominantly, though not exclusively, metric; and
That there be a firm government commitment to this goal.

While the Commerce report declares that changeover costs should "lie where
they fall," the Pell bill provides for accelerated depreciation of machinery and
investment credit for costs incurred by conversion. The cost of conversion and
who is going to pay the bill are only two of many gray areas in the Commerce
report.
Depending upon who is doing the talking, the cost involved in the switch to

metric varies between $10 billion and $40 billion by conservative estimates. Gov-
ernment estimates outside the Commerce Department set the price tag at $60
billion and many in business feel that even this estimate is too low. They say
the figure is closer to $100 billion and that although it is small in relation to our
trillion dollar economy, the cost of $10 billion per year for ten years will not go
unnoticed by the consumer, who over the long term will pick up the tab.
Only a handful of industries now use the metric system predominantly and only

those would escape the high cost of conversion. Everyone and everything else
would be affected. Here are a few obvious examples. Every road sign in the
nation would have to be changed. Every employee would have to be re-educated.
Almost every manufacturing industry would be required to re-engineer their
products, stock dual inventories during the conversion period, and convert pro-
duction equipment. Even the local market-place would not remain untouched.
Every grocery scale would have to be converted or replaced. Gasoline pumps
would have to be adjusted. Every food processor would have to redesign every
can, every package, every piece of machinery. Plumbers, electricians, carpenters,
auto mechanics, and others in service-oriented occupations would probably need
two sets of tools during the conversion.

Effect of conversion on newspapers would not be nearly as severe as on many
other businesses. William D. Rinehart, assistant general manager of ANPA Re-
search Institute, served as a member of the Metric System Study Advisory Panel
by appointment of the Secretary of Commerce. He comments: "I am certain that
our internal measuring systems of composition would continue to be used, as
was found preferable by our Metric Study group of the ANPA Production Man-
agement Committee. On the other hand, we would have to convert or replace
shop tools and purchase paper to metric specifications, etc. New presses and
other equipment would be metric, forcing some newspapers to maintain dual
spare part inventories, etc. In general, the nuisance factor would be worse than
the increases in costs, as compared to most other businesses."
On the feasibility of metric conversion, Rinehart stated, "If the printing busi-

ness is ever to convert, the best time for it would be when a transition is made to
electronic cathode ray computerized type-setting."
Rinehart also warned the Department of Commerce that implementation of

metric system conversion in those segments of the printing industry using hot
metal composition would be "totally impossible" and that "resistance would be
tremendous."
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Evolution of a metric plant.—The idea of U.S. adoption of the metric systemgoes back to 1821 when President John Quincy Adams, in a report to Congressstated that although he believed adoption approached "the ideal perfection ofuniformity applied to weights and measures," he rejected it because he felt thatthe time was not right for it. At that time the metric system was not yet firmlyestablished throughout the rest of the world.
In the next few years, however, the United States will be the only countryusing pounds, quarts and yards. Presently, just four countries, Canada, UnitedStates, Australia and England are still using the inch-pound system; the threeother than the U.S. have already formulated policies for conversion. As a result,international standards of weights and measures are generally set without U.S.participation. Additionally, U.S. technological advances have difficulty in find-ing world-wide acceptance.
Without adoption of the metric system, it is generally assumed that theUnited States will suffer in the area of international trade. Authorities in theCommerce Department go beyond that and say the U.S. could now can earnabout $10 billion extra per year in export business if U.S. products were madeto metric specifications.
However, another of their own studies, cursorily reported, found that a changeto metric would have an insignificant effect on U.S. World Trade.
The Metric Study Act of 1968 (Public Law 90-472) authorized the Secretaryof Commerce to conduct an investigation to determine the impact of world-wideuse of the metric system on the United States. The Act itself was pushed throughCongress by two of the metric advocates, Sen. Pell and Rep. Miller.
The study itself became controversial. Instead of arranging for a broad in-quiry and evaluation of the metric system, the Commerce Secretary turned theproject over to the National Bureau of Standards, which is comprised strictlyof technical people who already were advocates of the metric system. As a result,there has been a great deal of controversy among leaders of industry and busi-ness, not over the final report iself, but mainly over what is not in the report.The report was prepared by the staff of Commerce Department and technical

personnel of the National Bureau of Standards. The report is, therefore, the
product of government employees who, some feel, never permitted a true evalua-
tion by people outside their staff, despite protest by members of the Metric
System Study Advisory Panel, the 45-member group established to advise the
Commerce Secretary in connection with the feasibility study of conversion. Wil-
liam D. Rinehart is one of that group.

According to Rinehart, the staff accepted criticism of the group and then
prepared to report without considering the criticism. A disclaimer, demanded by
panel members which would state that the final report does not in any way
represent the thinking of their organizations, was not included in the final
report.
The U.S. metric study concluded that eventually the U.S. will have to join

the rest of the world in the use of the metric system as the predominant com-
mon language of measurement. Rather than drifting to metric with no national
plan to help sectors of our society and guide our relationships abroad, a care-
fully planned transition in which all sectors participate voluntarily was deemed
preferable. "The change will not come quickly," the report stated, "nor will it be
without difficulty; but Americans working cooperatively can resolve this question
once and for all."
At various times in our history, since President Adams' report was submitted

to Congress, groups of scientists and physicists have sought to obtain legislation
to force the use of the metric system in the U.S. On each occasion, hearings in
Congress over the use of the metric system were explosive and uprisings of the
business community have always beaten down the attempts.
Many members of the study group feel the final Commerce report ignores

and distorts the actual study findings and that it is entirely different from what
Congress requested. Some are looking forward to Congressional hearings on the
subject for a chance to offer an opinion that they should have been allowed to
offer in the report.
Some feel that the final report contains statistics that are distorted to prej-

udice the argument in favor of forced metric adoption. The representatives of
major industries on the Study Panel oppose forced conversion to metric. They
prefer that use of either metric or English measure be left to individual company
management decision. However, the final report shows that 30% of all employees
are now using metric systems. In actuality, this figure is the number of em-
ployees in companies who say they now make some use of metric measurements.
General Motors uses metric in 1/2' of 1% of all its operations. Yet the Bureau of
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Standards lumped the half million General Motors employees in the 30% of all

employee's figures.
When Congress holds hearings, the whole controversy will be aired and a

national decision can eventually be made. Newspapers will play an important

role in that national debate—not only as an affected business but as leaders of

public opinion.
STANFORD SMITH,

President and General Manager.

NATIONAL CONFERENCE ON WEIGHTS AND MEASURES,
March 13, 1972.

Hon. WARREN G. MAGNUSON,
U.S. Senate,
Washington, D.C.

DEAR SENATOR MAGNUSON : We were offended, as we are certain that you

• were, to hear our nation referred to as the "illiterate giant among nations,"

regarding our measurement system.
Yet, in retrospect, after reading the U.S. Metric Study (PL 90-472) recently

submitted to Congress by the then Secretary of Commerce Stans, we could only

conclude that the truth hurt.
Living in a State where metric labeling is commonplace in the market because

of our proximity and commercial trade with the metric nations of the Far East,

it seems a paradox that we must now seek to ratify that which was established

as legally permissive on July 28, 1866—The Metric System (14 Stat. 339).

We live in hope, and are awed by the prospect, that you may resolve 200 years

of national indecision by voting to adopt the Metric System.
Will you?

Very truly yours,
GEORGE E. MATTIMORE,

Chairman, Committee on Education, Administration and Consumer

Protection.

SOCIETY OF AMERICAN FORESTERS,
Washington, D.C., March 15, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, Senate Committee on Commerce, Senate Office Building, Washing-

ton, D.C.

- EARD SENATOR MAGNUSON : As an organization representing forestry profes-

sionals in America, the Society of American Foresters is directly concerned with

the scientific management of our nation's forest lands. Proposals to convert units

of measurement used in forestry to the metric system are of particular interest

to the Society's 17,500 members.
The Society has a Committee on Metrication to keep its members informed, edu-

cated and coordinated on the progress of metrication, to initiate ideas and pro-

posals for improvement and modernization of forestry and forest products meas-

urement systems and to make recommendations back to the Society on metrica
-

tion positions or policies as the need arises.
The Society recognizes the eventual impact of metrication on forest land

management and forestry activities and is prepared to give professional opinion
s

on the development of any pending proposals for conversion to the metric sy
stem

which affect forest lands.
We respectfully request this letter be included in the hearing record co

n-

ducted February 29 and March 1, 1972 on this subject.
Sincerely,

ZEBULON W. WHITE. Cha4rman.

GENERAL ELECTRIC CO.,
New York, N.Y., March 17, 1972.

Hon. DANIEL K. INOUYE,
U.S. Senate, New Senate Office Building,
Washington, D.C.
DEAR SENATOR INOUYE : This is to acknowledge and thank you for your letter

of February 29 regarding our interest in submitting a written statement for the

record of your recent hearings on United States conversion to the metric system

of measurements.
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In accordance with your suggestion, I am enclosing a memorandum which
briefly summarizes the General Electric Company's views and recommendationson this important matter.
You will note that we favor increasing adoption of the metric system and cer-

tain governmental measures to encourage and to facilitate further transition.
But we also oppose establishment of a fixed timetable as has been proposed.Such a course would force untimely obsolescence and premature change in allthe "designs and tools of commerce." This would be an unjustified burden onsocial costs, compared especially with other priorities now facing our society.There is further concern that a forced, rather than an economically timed,conversion would add to our balance-of-payment burdens and job dislocations,unless protective measures now unpopular internationally were taken for someperiod of time.
We appreciate the opportunity to put our views on metric conversion beforeyour committee and will be pleased to respond to any questions on this sub-mission that you or your as,sociates may wish to pursue.

Sincerely,

J. F. YOUNG,Enclosure.

Memorandum to: Senate Committee on Commerce, Subcommittee on Interna-tional Foreign Trade and Tourism.
Subject: U.S. Conversion to the Metric System of Measurement.
Reference: Hearings of February 29 and March 1, 1972 Chaired by SenatorD. K. Inouye.

This memorandum briefly summarizes the views of the General Electric Com-pany on the above subject and is based upon:
(a) Testimony in favor of the congressional authorization of the metricstudy carried out by the Department of Commerce,
(b) Cooperation with the Department of Commerce during their studyincluding advisory committee participation and submission of detailedresponses to industry questionnaires to appraise the costs and benefits ofconversion, and
(c) Review of the bills now before the Senate including the Joint Resolu-tion proposed by the Administration.

1. There are a number of areas of the U.S. economy that have already con-verted to the metric system since Congress legalized its use over 100 years ago.2. This trend will continue with some impetus from growing multinationalismin business and trade, from current conversion in the Commonwealth nationsand from progress in implementation of the EEC.
3. With time, the U.S. must increasingly engage first with metric measuresand later with metric modules in all areas of commerce. Some actions should betaken on a national basis now to prepare for this increasing domestic exposureto the metric system.
4. One such action is to immediately give more emphasis to metric measuresalong with the traditional customary measures at all levels of our educationalsystem including adult education. Some additional expenditures will probablybe required to accomplish this, but proper attention to timing may allow school-books and educational materials to be revised with metric units on a normal re-placement schedule, rather than on any crash basis. Opportunity for improvedcourse restructuring has been foreseen in some subject areas. •
5. Another advantageous action would be an early national start on "bilingual-ity" in widely available publications, such as newspapers, magazines, dailymeteorological reports, government documents, etc., to begin making the publicaware of, and familiar with, metric units.
6. Each occasion for revision and reissuance of legal documents, such as regu-lations and codes, should be encouraged to include dual measures to aid ultimatetransition to metric measures. This same philosophy should also be applied incertain other areas, for example, the packaging of consumer goods. This may re-quire a nationally approved scale of conversion equivalents from the customarysystem to the metric system to assure uniformity in application.
7. Further metrication entails increased activity in international standardswork, with the government playing the role proposed in S. 1798, as modified bycommittee print #1, the "International Voluntary Standards Cooperation Act

of 1971."
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8. It is possible that antitrust problems might arise from attempts to establish
conversion plans in any specific sector of industry or trade. Suitable legislative
procedures should be developed to alleviate this possible problem.

9. By the very nature of their various activities, not all areas of business,
commerce and industry can convert in similar time periods, nor is it necessarily
feasible for all to begin at the same time or for all to complete conversion at the
same date. Any legislation should be opposed that would establish a point in
time after which the metric system would be the only official system in the U.S.

10. Studies indicate that U.S. export trade will not increase significantly as a
result of conversion. But if it were to increase by the $600 million figure men-
tioned during the above hearings, this is an insignificant return on the esti-
mated $60 billion cost involved with a ten year changeover mandate. There should
be great concern that during the time any measurement-sensitive industry is-con-
verting, and thereby incurring changeover and/or duplication costs, its markets
will be wide open to imports from foreign manufacturers already producing a
metric product. Such an occurrence will cause drastic changes in the domestic
economy with particular dislocation or depression of related American labor and
industry.

11. Congress may wish to consider whether temporary tariffs might help to
equalize costs between domestic and foreign manufacturers in any industry dur-
ing the time of its conversion. These measures would be utilized only as a transi-
tional device. If used, such tariffs should be only for a limited period of time in
any one industry, and should be structured to encourage manufacturers in that
industry to convert during that time. This might necessitate some procedure
whereby an industry, in conjunction with its users and with government repre-
sentatives, would develop a timetable for conversion. Following agreement on
this timetable, the industry ( or some Metrication Board) would then request
Congress for a limited time-period tariff for that industry, in which period the
changeover for that industry would be accomplished. It could be argued that
foreign nations will view this tariff as a new trade barrier. On the contrary,
when the conversion is accomplished, a present trade barrier (the different
measurement system) will be removed, which is to the potential future benefit
of all nations. To add a temporary tariff to keep costs equal for all sides during
conversion could represent an acceptable price for others to pay to eliminate the
present barrier.
12. Based on the above, formation of any Board or Commission for metrication

which would have mandatory powers and/or which would be solely under any
Federal agency, such as the Department of Commerce, is not appropriate at this
time. However, in order that there be some central organization to maintain
knowledgeability about changes, progress and programs, formation of an inde-
pendent Board with broadly representative members from government, labor,
science, consumer groups and industry seems desirable. Members should be ap-
pointed by the President. This Board should have no mandatory or compulsory
power. But it should be authorized to develop a conversion plan through use of
recommendations from supplier-user groups who have openly worked out timing

and other details that are economically practicable for these groups.
13. Separate subsidies such as included in S. 2483 would add little if any incen-

tive to accept conversion or to find low-cost routes to its accomplishment.
14. There is no question that conversion will be very expensive to the U.S.

economy. The above steps should help to hold the costs down, particularly inas-

much as suppliers and their customers will be encouraged to set their own time-

tables. To this end, use of governmental agencies' purchasing power as a lever to

force rapid conversion should be opposed. These agencies should justify economi-

cally their conversion plans in the same way as other users, and in conjunction
with their suppliers. Testimony to this point was expressed by Assistant Secre-

tary James H. Wakelin, Jr., at the subcommittee hearing on February 29.

15. In summary, application of the above comments to Senator Pell's and Con-

gressman McClory's bills, S. 2483, H.R. 12307 and H.R. 12555 respectively, indi-

cates they should be opposed at this time because of the mandatory nature of their

provisions establishing one official system after ten years, their regula-

tions requiring Federal agencies to convert promptly, their singular govern-

mental control of the "Board" and the subsidies in S. 2483. The Administration's
Joint Resolution, J.R. 1092, has better applicability now but is open to challenge

on its provision to make the metric system predominant (though not exclusive) in

ten years. There should be no such arbitrary time limit, and certainly not until the

Board has found the best practicable time schedules from the supplier-user groups'

planning work.
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THE AMERICAN INSTITUTE OF ARCHITECTS,
Washington, D.C., March 20, 1972.

HON. WARREN G. MAGNUSON,
Chairman, Committee on Commerce, U.S. Senate, Washington, D.C.
DEAR Mn. CHAIRMAN: The American Institute of Architects, a professional

association representing 24,000 members, wishes to go on record as strongly sup-
porting the adoption of S. 2483, The Metric Conversion Act of 1971.
Our current support for conversion to metric weight and measures dates back

to April, 1970 when the AIA Board of Directors passed the following resolution:
"Resolved, That the Board of Directors of The American Institute of Archi-

tects urges the completion of studies authorized by Public Law 90-472, particu-
larly as these studies relate to the construction industry, and further urges that
the metric system be adopted as the national standard of weights and measures
in the United States of America."
A similar resolution was passed in 1944 by the AIA Board of Directors.
In October, 1970, The American Institute of Architects participated in the

studies undertaken by the Secretary of Commerce responsive to Public Law
90-472. Testimony urging adoption of the metric system was presented to the
National Metric Study Conference on Construction.
We are opposed to the concept of Evolutionary Metrication, or "let it happen

naturally." Increasing use of the metric system without some program of co-
ordination could cause difficulties which might eventually reach disaster propor-
tions. Under present conditions, it is the architect's responsibility to coordinate
the activities of the various disciplines and skills within the building industry
and to interrelate manufactured building materials and components with each
other and translate the whole through construction documents into a buildable
structure. If the other parts of the building industry were to begin to convert
only as their particular needs required and completely without coordination, the
architect's job would be virtually impossible.
Imagine the difficulties that would be encountered, for example, if gypsum

!wallboard suddenly came off the line one meter by 2.5 meters instead of four
feet by eight feet as is now common, without a corresponding revision in codes
to allow respacing of wood studs and a similar change in lumber sizes and
lengths. The backbone of residential construction, the single-family wood frame
house, would no longer be practical using those products. And, architects and
builders would be powerless to correct the situation. The spacing of the studs
could not be changed until the load tables were revised and accepted by the 8,000
various local and national model codes. It is entirely unlikely that any organiza-
tion would expend funds to revise load tables until lumber sizes changed. There
are dozens of such examples, many much more complex than the one mentioned.
The result would be chaos.

If that portion of the construction industry manufacturing products used and
specified by structural engineers were to convert to metric measure without a
corresponding change taking place in the architectural products which fit that
structural system, architects would find it difficult, if not impossible, to fit the
two together. At the very least, the mating would be more expensive. The result
could be steeply rising construction costs which neither the architect nor the
engineer could prevent.
One might suppose that factory-made buildings or some form of building sys-

tems would solve the problems and offset the increase in building cost, but it
must be remembered that the vast majority of building in this country is done
in the age-old method of putting many parts together to make the whole, and in
spite of the inroads being made by systems, such will be the case for many years
to come. While the present system is far from ideal, it is vastly superior to that
which would result from indiscriminate conversion to the metric system within
the construction industry.
On the other hand, The American Institute of Architects believes in, and

strongly supports the concept of Planned Metrication as exemplified in S. 2483.
The effects on the architectural profession of a properly planned and well orga-
nized program of metrication would be much less severe than those which
could result from evolutionary metrication. The "optimum time period" for
architects to convert will be far less than the fixed time period of 10 years,
although no one is prepared to say exactly how long it would take. Architects
have converted to the metric system for a single overseas project, where the
metric system was in general use, but conversion to predominant use of the

•
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metric system is another matter. Our conversion time would be small but could
not even begin until the conversion of product sizes (or at least catalog sizes)
and the revision of design tables and their acceptance by the various code groups
was well under way.
The direct cost to architects would be primarily in the re-education of em-

ployees and the purchase of new standards and reference materials; both of
those costs would be relatively small. The architectural profession realizes,
however, that during the period of the conversion it will be required to spend
additional effort in terms of dual dimensioning and aiding others on the con-
struction team in interpreting the new dimensioning system. Greater cost will
continue for the architect so long as the conversion is taking place, and probably
the largest portion of the increase will occur toward the end of the conversion
period. Therefore the minimum cost to architects will occur if the conversion
Is rapid.

Further, the procedure and organization of the construction industry-wide
conversion will affect the architect's cost. Since our major problems are in
coordination of materials, we feel that related materials and methods must be
changed as nearly together as is possible and not just as materials and methods
become obsolete.
In addition, we feel that modular coordination, standardized component sizes

and dimensional coordination should be incorporated into the system conversion
as is the case in the United Kingdom.
Concerning Planned Metrication, we feel that the conversion should take

place in a planned ten year period. Thus, the conversion will be more orderly,
take less time and allow the easier incorporation of a standardized dimensional
framework into the product and dimensional standards of the United States.
We believe that the major problems which will be encountered by architects in

metrication will be:
1. Conversion of the design thinking process to metric measure as the differ-

ent sizes relate to human scale and proportion.
2. Re-education of architects and their personnel.
3. Work on additions and alterations to existing buildings where both drawings

and structure are in customary measure.
4. Dual dimensioning during the conversion period.
5. Interpretation of drawings done in metric under field conditions while the

metric system is still new to both architect and contractor.
6. Obtaining, at the time needed, catalog and design data in metric measure.
7. Obtaining when needed, engineering standards, handbooks and tables.
8. Obtaining acceptance of the new standards and materials by code groups

and local building officials as the inevitable exceptions begin to appear.
The problems of the construction industry (which represents approximately

ten percent of the Gross National Product) must be recognized in establishing a
National Metric Plan. Representatives of the various segments of the construc-
tion industry should be appointed to the advisory boards required by S. 2483. The
design professions, as an essential segment of the industry, are well equipped
to provide valuable input to the advisory boards. We suggest that the following
recommendations concerning the construction industry be considered in establish-
ing a National Metric Plan:

1. Make a detailed analysis of the programs and procedures adopted by the
United Kingdom in their metrication program, including those methods related
to dimensional coordination.

2. Set up some orderly, continuing mechanism to coordinate standards and
codes within the metric system to alleviate the continuation of the present state
of disorganization.

3. Set up some mechanism to aid in conversion of design standards and codes to
coordinate them with the modular dimensional coordination standards. If, for
example, a basic module of 10 centimeters (about 4") should be selected, wall-
board might be manufactured in 1.20 x 2.40 meters (a variance from present

4'-0" x 8'-0" standards of about 3/4" and 11/2"). The variation from present

standards is small but still significant for field assembly. It would simplify such

things as code requirements if the standard 16" stud spacing were changed to 40
centimeters.

4. Influence building component manufacturers to coordinate their products so
that they interface with other components and materials in an orderly, modular

fashion without the need for additional modification. Some groundwork for
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such a modular coordination system has been accomplished by the American Na-tional Standards Institute's Committee A-62, "Pre-Coordination of BuildingComponents and Systems". The objectives of that Committee should be carefullyconsidered in realizing the coordination potentials of metric conversion.5. In connection with the modular coordination system, avoid only a directconversion in numbers but rather require standardization in metric sizes so thatbuilding components and materials relate to each other and to a logical frame-work for nominal dimensional coordination. This might be accomplished by theestablishment of national dimensional standards, on which some work has beendone by ANSI Committee A-62. A detailed study of the British experience inthe area of dimensional coordination would seem appropriate even though their
final solutions may differ from ours. To be useful, the dimensional coordina-tion standards should be integrated with the basic module of the modular co-
ordination system so that components would be interchangeable.
One orderly approach to planned metrication for the construction industry

would be to establish an agency at Federal level and give it the funds and
responsibility to:

1. Establish liaison with all segments of the construction industry and together
with representatives of the industry within a fixed time period (perhaps three
years) :

(a) Establish an overall plan for metrication.
(b) Develop a program for conversion.
(c) Assign mandatory time periods to each stage of the program.
(d) Put the program into effect.

2. Remain in being during the entire period of the conversion to:
(a) Follow up and assist the industry toward orderly conversion.
(b) Encourage and aid the industry in coordination of conversion ac-

tivities.
3. While the final program would necessarily include a great deal more detail,

a possible basic program outline might be:
(a) Period for preliminary preparation (one or two years).
(b) Period of education (begin at once and continue throughout the en-

tire conversion period).
(c) Period for revising and re-issuing building regulations and stand-

ards (two years to three years, if possible).
(d) Period for producing metric components (begin as soon as practical

and complete by eighth year).
(e) Period during which production of drawings is done in metric meas-

ure (begin as soon as practical and complete by end of eighth year).
(f) Period during which construction of buildings using metric measure

takes place (begin with first drawings and be all metric by end of tenth
year).

In summary, The American Institute of Architects feels that conversion to the
metric system has tremendous potential for the building industry. A union of
metrication and dimensional coordination would enable the development of a
rational, disciplined and systematic approach to building and design. It can pro-
vide the impetus to upgrade codes and standards and provide a base for less
expensive in-place costs.
Finally, if handled creatively and cooperatively, it will provide excellent op-

portunities for unification of the building industry into the strong working team
that it deserves to be.
We stand ready to offer our services in assisting with the implementation of

conversion to the international metric system.
Sincerely yours,

MAX 0. URBAHN, FAIA.

AMERICAN NATIONAL STANDARDS INSTITUTE, INC.
New York, N.Y., March, 20, 1972.

Hon. DANIEL K. INOUYE,
New Senate Office Building, U.S. Senate,
Washington, D.C.
DEAR SENATOR INOUYE : The American National Standards Institute has been

requested to present its views and recommendation on the administration's pro-
posal to establish a national policy relating to conversion to the metric system
in the United States. The proposal is contained in H.J. Res. 1092 introduced in

•



197

the House of Representatives. Administration witnesses also presented this pro-
posal to Senate Commerce Committee on February 29, 1972.
We are sure that you will appreciate that a federation such as ANSI has an

extremely difficult task in arriving at a position on legislation with the long-term
Impact of the administration's proposal. ANSI membership encompasses vir-
tually all national trade, technical, professional, labor, and consumer organiza-
tions having a major interest in the development and promulgation of national
and international standards. It also cuts across many major segments of in-
dustry in which proposals to convert to the metric system would have a signi-
ficant impact.
This diversity of interest, which includes rather sharply divided opinion on

the administration's proposal, coupled with the unfortunate delay in its in-
troduction, i.e., only some two weeks ago and almost eight months after the
metric study was submitted to Congress, makes it impossible to present final
comments and recommendations at this time. Further, in this letter we are pro-
viding some general observations on the proposal based upon our rather exten-
sive involvement in the original metric study and reports. As we are able to
develop additional recommendations, they will be submitted for your considera-
tion.
To provide the Congress with recommendations on the most efficient and effec-

tive course of action on increased use of S.I. units, ANSI is taking the following
steps:

1. A copy of the administration's proposal, along with the submitted state-
ment of purpose and need, are being sent to the entire membership of ANSI with
a request that they present their individual positions, either in favor of the
administration position or in opposition to its enactment, along with comments
and suggestions.

2. This same material is being submitted to the Institute's Metric Advisory

Committee which is broadly representative of a cross-section of industrial opin-
ion. The MAC has been actively engaged in consideration of the impact of in-
creased S.I. usage since before Congress authorized the national metric study in
P.L. 90-472.

3. The results of these surveys will be presented, with recommendations on
ANSI policy position, to the Institute's Board of Directors and communicated to
Congress.

METRIC ACTION BY ANSI

ANSI will continue to work with all segments of industry and with govern-
ment as we have over the past fifty-four years to coordinate the development of
standards to meet the actual needs identified by either change or increased adap-
tation of S.I. units. ANSI has an expressd policy that all standards proposed for
international adoption must be expressed in S.I. units along with any other units
used.
In addition to specific standards development, ANSI will continue to develop

U.S. positions and assure participation in the work of ISO/TC 12 on Quantities,
Units, Symbols, Conversion Factors and Conversion Tables. This committee is
responsible for development and revision of ISO/R 1000, which contains the basic
rules for the use of S.I. units. A copy of the current ISO/R 1000 is attached
which you may wish to include in the printed hearings on metric legislation.

ANSI will continue to develop both generalized and specific educational and
• information documents to assist industry, government and the public to become

familiar with the meaning applicability of metric terms and measure in daily

life. We firmly believe that the process of education and information must begin
immediately and should have the full support of the Congress.
ANSI will continue to coordinate the development of national standards in

cooperation with its organizational members, industry, labor, consumers and
government, to assure that standards are developed in anticipation of metric
change within a practical frame of need and use. We feel that ANSI's primary

contribution to any conversion which may occur is in a strengthened and ex-

panded effort to work with standards-developing groups, many of which have
adopted metric use policies, as well as standards users, to bring about a volun-

tary, well coordinated effort to meet the needs of America for standards whether

expressed in metric or customary units of measure. This is the primary purpose

of ANSI.
The need for increased industry-government cooperative action in inter-

national standards participation is essential to any successful metric plan.
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While conversion is taking place we must in the interests of U.S. trade assure that
sound American standards, engineering practices and, in some cases actual
products, are not eliminated from international use. The precipitant adoption
of nominal metric sizes in international standards on the guise of metric
conversion, for example, would present an almost insurmountable non-tariff
barrier to many U.S. produced products which will be in use for many years to
come. The development of international standards requires practical consider-
ation of existing as well as so-called future standards. The position of the United
States in the continuing evolution of international standards will be considerably
strengthened by enactment of S. 1798, the International Voluntary Standards
Cooperation Act pending before the Senate Commerce Committee. S. 1798 is
essential with or without metric legislation.

GENERAL OBSERVATIONS ON H. J. RES. 1092

While ANSI is not in a position at this time to endorse or oppose enactment
of the administration's proposal, there are a number of principles regarding
any plan which should be considered.
In the first instance ANSI feels that if a National Metric Conversion Board is

established by statute such a Board should evolve a national policy rather than
merely endorse one defined by joint Congressional Resolution.
It is highly improbable, if not impossible, for a Board, as envisioned in the

administration's proposal, to develop policies and plans in the short span of
one year. We feel that a minimum of two years after funding is available will
be required.
A policy on metric conversion is not a simple go or no go decision. Timing is

critical and cannot in our view be determined by arbitrary periods, e.g., ten
years from the date of enactment of an authorizing resolution. Time limits and
phasing should be an integral part of the plan and policy which a Board might
recommend.
We believe the Congress of the United States will want to take a new, fresh

and in-depth look at any proposed plan which the Board may propose. We feel
that the viewpoints of vitally affected segments of society, including government,
industry, labor and consumers can only be objectively assessed if requested on
the basis of a proposed policy and plan. The hard test will come when all segments
of society must consider the impact of such a proposal.
Further study is required on the composition and structure of the proposed

Board. The ultimate acceptability of any proposal may well depend in large
measure on the credibility of the membership. We find it difficult to accept a
Board of twenty-one undefined and unidentified persons broadly representative
of the American society. Because the essential element of metric conversion
in every nation in the world has been the development, promulgation and use of
sound standards, we would strongly suggest that at least a portion of the
Board must represent either individuals or organizations with both experience
and responsibility in national and international standardization.
It is also somewhat difficult to conceive of a Board directly responsible to a

single department or agency of government as proposed by the administration.
While for practical purposes we would support such a Board being assigned to a
department or agency for administrative and/or technical support, we believe
such a Board should be independent, should be appointed by the President of
the United States, and should report its recommendations to the President for
submittal to the Congress.
Mr. Chairman, ANSI appreciates the opportunity to present this preliminary

statement which we would appreciate being included in the record of your
current hearings.

Sincerely,
DONALD L. PEYTON, Managing Director.

Enclosure.

•
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ISO Recommendation R 1000 February 1969

RULES FOR THE USE OF UNITS

OF THE INTERNATIONAL SYSTEM OF UNITS

AND A SELECTION

OF THE DECIMAL MULTIPLES AND SUB-MULTIPLES

OF THE SI UNITS

I. SCOPE

This ISO Recommendation gives rules for the use of units of the International System of Units and for forming

and selecting decimal multiples and sub-multiples of the SI units for application in the various fields of technolwy.

2. GENERAL

2.1 The name Systeme International d'Unites (International System of Units), with the abbreviation SI. was

adopted by the 11 th Conference Generale des Folds et Mesures in 1960.

Fhe coherent units are designated "SI units".

2.2 The International System of Units is based on the following six base-units .

metre (m)

kilogramme (kg)

second (s)

ampere (Al

kelvin (K)

candela fa)

as units for the base-quantities length, mass, time. electric current. thermodynamic temperature. and

luminous intensity.

2.3 The SI units for plane angle and solid angle. the radian (rad) and the steradian (sr) respectively. are called

supplementary units in the International System of Units.
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2.4 The expressions for the derived SI units are stated in terms of base-units' for example, the SI unit for
velocity is metre per second (m/s).

For some of the derived SI units special names and symbols exist; those approved by the ConferenceGenerale des Poids et Mesures are listed below

Quantity Name
of SI unit Symbol

Expressed in terms
of basic or derived

SI units

frequency hertz Hz 1 Hz = 1 s'

force newton N 1 N = 1 kg.m/s2

work, energy,
quantity of heat • joule 1 1.1= 1Nm

power watt W • 1 W = 1 J/s

quantity of electricity coulomb C IC= 1 As

electric potential,
potential difference,
tension, electromotive
force volt V 1 V = I W/A

electric capacitance farad F 1 F= 1 As/V
_ _ .. ...

electric resistance ohm Cl 1 SI =-- 1 V/ A

flux of magnetic induction.
magnetic flux weber Wb 1 Wb = 1 V•s

magnetic flux density,
magnetic induction tesla T 1 T = I Wb/m2

inductance henry H 1 H = I V.s/A

luminous flux lumen 1m 1 1m = I cd•sr

illumination lux lx 1 lx = 1 1m/m2

It may sumetimes be advantageous to express derived units in terms of other derived units having special
names; for example, the SI unit of electric dipole moment (A.s.m) is usually expressed as C•m.
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2.5 Decimal multiples and sub-multiples of the St units are formed by means of the prefixes given below

Factor by which the unit is multiplied Prefix Symbol

10' tera T

109 giga G

106 mega M

10 kilo k

102 hecto h

10 deca da

to-' deer d

10-2 centi

10' milli m

10-6 micro P

10-9 nano n

10-12 pico P

10-15 femto f

10'8 atto a

The symbol of a prefix is considered to be combined with the unit symbol to which it is directly attached,

forming with it a new unit symbol which can be raised to a positive or negative power and which can be

combined with other unit symbols to form symbols for compound units.

Examples cm' = (10 2m)' = 104m'

10-1 = (104s)" = 1065"

mm2/s = (10-3m)2/s = 10-6m2is

Compound prefixes should not be used, for example, write nm (nanometre) instead of inv.m.

80-781 0 - 72 - 14
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3. RULES FOR THE USE OF SI UNITS

AND THEIR DECIMAL MULTIPLES AND SUB-MULTIPLES

3.1 The SI units are preferred, but it will not be practical to limit usage to these; in addition, therefore, their
decimal multiples and sub-multiples, formed by using the prefixes, are required.

In order to avoid errors in calculations it is essential to use coherent units. Therefore, it is strongly
recommended that in calculations only SI units themselves be used, and not their decimal multiples and
sub-multiples.

3.2 The use of prefixes representing 10 raised to a power which is a multiple of 3 is especially recommended.

NOTE. - In certain cases, to ensure convenience in the use of the units, this recommendation cannot be followed;
column 5 of the tables in the Annex gives examples of these exceptions.

3.3 It is recommended that only one prefix be used in forming the decimal multiples or sub-multiples of a
derived SI unit, and that this prefix be attached to a unit in the numerator.

NOTE. - In certain cases convenience in the use requires attachment of a prefix to both the numerator and the
denominator at the same time, and sometimes only to the denominator Column 5 of the tables in the Annex gives
examples of these exceptions.

4. NUMERICAL VALUES

4.1 When expressing a quantity by a numerical value and a certain unit it has been found suitable in most
applications to use units resulting in numerical values between 0.1 and 1000.

The units which are decimal multiples and sub-multiples of the SI units should therefore be chosen to
provide values in this range; for example,

observed or
can be expressed ascalculated values

12 000 N 12 kN

0.00394 m 3.94 mm

14 010 N/m2 14.01 kN/m2

0.0003 s 0.3 ms

4.2 The rule according to clause 4.1 cannot, however, be consistently applied. In one and the same context the
numerical values expressed in a certain unit can extend over a considerable range; this applies especially
to tabulated numerical values. In such cases it is often appropriate to use the same unit, even when this
means exceeding the preferred value range 0.1 to 1000.

4.3 Rules for writing symbols for units are given in ISO Recommendation R 31, Part .
principles concerning quantities, units and symbols.

5. LIST OF UNITS

General

For a number of commonly used quantities, examples of decimal multiples and sub-multiples of SI units, as
well as of some othet units which may be used, are given in the Annex to this document.

• At present at the stage of draft proposal.
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THE AMERICAN INSTITUTE OF CHEMISTS,
New York, N.Y., March 22, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, US. Senate Committee on Commerce,
Senate Office Building, Washington, D.C.
DEAR SENATOR MAGNUSON: The American Institute of Chemists, a professional

association of chemists and chemical engineers, wishes to go on record as
favoring the passage of the bill would which direct the Secretary of Commerce
to develop and implement a coordinated national plan of metric conversion
within the next ten years.
Our entire technology is based on science and scientists communicate via

the metric system. Such a conversion would make communication with industry
and the public easier. In addition, because the entire world operates on the
metric system, communications abroad would be easier.
We feel there is a strong need for a change in the educational program in

America's schools to include metrication.
The difficulties that would be encountered in the period of change would be

far outweighed by the advantages in the future.
DAVID W. YOUNG.

ELECTRONIC INDUSTRIES ASSOCIATION,
Washington, D.C., April 5, 1972.

Subject: HJR 1092—Metric Conversion.
Hon. DANIEL K. INOUYE,
Senate Commerce Committee,
Washington, D.C.
DEAR SENATOR INOUYE : The member companies of the Electronic Industries

Association have studied HJR 1092 and generally support this measure "that
would establish a national policy relating to conversion to the metric system
in the United States."
The Association's support of this resolution, however, must be tempered with

consideration of the following specific comments:

The National Metric Conversion Board
(a) Composition ( Section 4) : The composition of this Board is extremely

important if an equitable and effective program is to be developed. The member-
ship must represent the broad national interests, should not be dominated
by government employed or associated personnel, and should have representation
from labor, education and industry.
(b) Conversion plan ( Section 6) : There is some feeling that twelve months

is insufficient time for the Board to formulate an equitable and effective
conversion plan. An eighteen month period is recommended.
We appreciate this opportunity to offer these recommendations on behalf of

the two hundred and thirty member companies of the Association.
Very truly yours,

V. J. ADDUCT.

THE NATIONAL CASH REGISTER CO.,
Dayton, Ohio, April 17, 1972.

Hon. WARREN G. MAGNUSON,
Chairman, U.S. Senate Committee on Commerce,
Washington, D.C.
DEAR SENATOR: I appreciate your sending me copies of current legislation

pertaining to metric conversion, and I am pleased that you have placed me on
the mailing list to receive future copies of the metric hearings.
I am attaching a copy of our position which was submitted to BEMA regarding

specific elements of the Metric Conversion Bill, S. 2483.
We believe that the business community would greet the proposal with more

enthusiasm if the Secretary of the Treasury were directed to respond in specific
areas such as tax credits with respect to undepreciated capital values or for
scrapped inventories.

Sincerely,
R. J. MINDLIN.

Enclosure.
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THE NATIONAL CASH REGISTER CO.,
Dayton, Ohio, April 3, 1972.

MT. V. E. HENRIQUES,
Director, Data Processing Group, BEMA,
Washington, D.C.
DEAR Vico: The following comments summarize our position in response to

the BEMA questionnaire regarding specific elements of the Metric Conversion
Bill ( S. 2483) introduced at the 92nd Congress.

1. Benefits of conversion
NCR does not feel that new jobs, other than those required for conversion,

would be formed due to metric conversion. We don't see a significant improvement
in production and, therefore, few new jobs. There would be little economic ad-.
vantage to our industry by converting to the metric system, and the benefits of
conversion would not offset the costs.
We see no reason to revise the BEMA position of a planned program which

would allow for more orderly changeover because, as each segment of industry
changed over, our use could be planned and predicted.
We also recommend that since BEMA is heavily involved in international

standardization of module sizes for standard parts and computer media, which
will give the greatest economic advantage regardless of the unit of measure,
that specific elements of the Bill which relate to international standardization
be dropped since it is covered under a separate bill now before Congress
( S. 1798).

2. National policy on conversion

The BEMA position on a planning cycle ranging from 5 to 15 years or more,
allowing 5 years for planning and revision of standards, followed by 3 years for
design and start-up of products, depending on the product line, is agreeable and
that converting to the general use of such system within 10 years from date of
enactment is too short a time to be substantially converted to the metric sys-
tem. The Bill should require proof that voluntary conversion is not possible before
requests for new legislation are made.

3. National plan and reporting to Congress

The national plan is to be developed making full use of studies and consulta-
tion carried out pursuant to the previous study program as reported on NBS SP
345. The Bill leaves the amount of consultation to the complete discretion of the
Commerce Department, and we feel that NBS Metric Advisory Board should
continue to support the conversion plan in a coordinative function.
We feel that new legislation as a forcing function should be kept to a mini-

mum and the voluntary phase-out of customary units after a certain date. Metric
units should be added to present customary units. Convenience and need will
promote voluntary use of dual labeling.
We also feel that the Government should consult with industry in establish-

ing procurement regulations and time scales. If the law provides for public
education but does not provide for industry education, we feel that joint expend-
iture on industry education should be kept to a minimum, and that industry
should bear the expenses of conducting its own educational program on metric
conversion according to its needs. Minimal Government assistance could be in
the form of specialized technical education and training.
We do not feel that reporting of costs and benefits being incurred should be

burdened upon industry. It is felt that Government monitoring of conversion
program can be accomplished through tax return data had export/import figures.

4. Provisions for company financial assistance
We are in disagreement with the provision in the Bill that tax assistance

will only be granted for purchase of equipment manufactured in the U.S. and
substantially all of the component parts which are manufactured in the U.S.
The industry should retain the option to select their equipment supplier from
home or abroad.
New equipment required for carrying out the conversion plan will be required

for direct replacement and as a complement to existing equipment. During con-
version, dual manufacturing capabilities will be required to supply spare parts
in customary units.
We are not in agreement that the Bill make provisions for amending Section

167, Depreciation Guidelines of the Internal Revenue Code of 1954.

80-781 0 - 72 - 15
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The Bill suggests that the tax relief as provided will be later supplemented
by the Congress upon recommendations of the Secretary of the Treasury. Thus,
the tax relief in the present Bill is limited to personal property manufactured
in the United States and substantially all the components of which are manu-
factured in the United States, and which is placed in service in replacement of
other property in order to carry out the requirements of the national plan fof
metric conversion.
The Bill, as drafted, is hardly one to create enthusiasm in the business com-

munity when it fails to address the problem of who pays the cost. We do not
doubt that the business community would greet the proposal with more enthu-
siasm if the Secretary of the Treasury were directed to respond in specific areas
such as tax credits with respect to undepreciated capital values or for scrapped
inventories.

Sincerely,
R. J. MINDLIN.
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DEC 1 1571

BEMA
QUESTIONNAIRE

METRIC CONVERSION BILL
OCTOBER, 1971

On August 6, 1971 Senate Bill 5.2483 was introduced to the 92d Congress and cited as "Metric

Conversion Act of 1971". As a trade association representing the manufacturers of business

equipment we anticipate being called upon to testify during the hearings of this Bill.

The following document, were used in preparation of the Questionnaire. Copies or excerpts are

attached for your perusal if you desire.

Senate Bill S.2483 Metric Conversion Act of 1971 (Complete)

NBS 345 A Metric America ... A Decision Whose Time Has Come (excerpts)

NM 345-12 The Testimony of National Representative Groups (excerpts)

BEMA Paper -- An Expository Statement of the Current View on Metrication August

1970 (Complete)

Background: In accordance with Public Law 90-472 the Commerce Department throug
h the

National Bureau of Standards conducted a study of the effects of converting the United States t
o

a metric syEtem. The result of that study was published in a number of documents, the 
principal

one being NBS SP 345 "A Metric America ... A Decision Whose Time Has Come".

BEMA participated in the study through their Metric Advisory Committee (BEMA/MAC). A
n

expository statement of the "Current Views on Metrication" was prepared by the BEMA /MAC
,

reviewed by the Policy Boards of the three BEMA groups, and presented at the National M
etric

Study Conference in August of 1970. "The Testimony of National Representative 
Groups"

published by the National Bureau of Standards as "NBS S1'345-12", contains excerpts fro
m Ow

BEMA statement. Inputs for NBS SP345-12 came from over 700 groups including 
trade

associations, labor unions, professional societies and other groups, including consume
r activity

and public and private educational organizations. The conclusions of the report are in line wit
h

the BEMA statement.

The proposed bill S.2483 was formulated around the results of the studies as indica
ted in the

various reports, particularly the one entitled "A Metric America ... A decision Whose
 Time Has

Come", NBS 345.

In addition to the purpose and •title of the Act, the Bill gives a summary of fi
ndings which are in

line with tt National Bureau of Standards findings in NBS 345. In general the Bill prov
ides

(1) that the Secretary of Commerce airough the National Bureau 
of Standards, is to

prepare a national plan to convert the United States to the general use o
f the metric

system within 10 years from the date of the enactment of the Bill;

(2) tax assistance in the form of additional depreciation on capital equipment
;
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(3) small business with additional assistance in the form of loans for equipment; and

(4) that individuals may be given grants for acquiring tools or instruments required by the
conversion; and

(5) that public education may be given grants and contracts to assist in training necessary
to carry out the plan.

The questionnaire considers the elements of the bill, the background for that element, and
provides for your opinion on each question. If you disagree with the particular element of the
bill, we ask that you state why you disagree and what you would proposed to do instead. The
elements of the bill (paraphrased or quoted) and the questions are in bold face type like this.
Background information and BEMA position on metrics are in normal type like this.

First some general questions to identify you, the respondent, and your principal area of concern.
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QUESTION 1

(a) This repponse is from the viopoint of (check one)

0 an individual, NI a company, 0 BEMA Committee 

BEMA Council

• (b) This response is the opinion of (check one)
0 an individual, a group of individuals,

0 the consensus of the company or organization checked above.

(c) The respondent(s) is interested in the following aspects of the Bill:

Question

1. The time schedule for
conversion No   Yes  1  Q-4

2. Monetary assistance for
a company No   Yes  / Q-5

3. Monetary assistance for
. a small business No  ̀ */   Yes Q-6

4. Monetary assistance for
/ an individual No   Yes   Q-7

5. Monetary assistance for
Public education No   Yes Q-5

Please answer Questions 2 and 3 and those listed after your "yes" check(s)
 above. All items for

which you check "No" will be counted as not applicable.

If part of a question does not concern you, please mark that part "N/A" f
or Not Applicable.

The lead in on each question quotes from the Bill and gives additional 
background information to

help you understand the subject and BEMA's action to date. If this co
nfuses you and you would

rather just make comments on the copy of the Bill and send that instea
d of the questions, you

may do so.

Try a question and see how it goes.

C
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QUESTION 2 — Benefits of Conversion

Under Findings the Bill states that

"The United States is the only major nation of the world that is not converting to theinternational metric system"; ... "the language and tools of our scientific community arealready using such sy,lem" ... "the nation is already heading toward such system slowly and11:m1u-trinity", ... "such system is based on fundamental relationships and is easilyundc7rstood and would he an aid to our educational system".

These statements, we believe, are factual and will require no comment. Other statements offindings are not as evident and may require comment as follows:

"The Congress finds that the adoption of such system would result in new jobs in the UnitedStates."

(a) To whrt extent do you feel new jobs, other than those required for conversion, would beformed within your organization due to a metric conversion?

None - we do not see improved production and therefore, few new
jobs. Findings are not substantiated in NBS report.

"The Congress finds that the adoption of such system would enhance our position in worldtrade markets."

The BEMA position paper included a statement

"Since a preponderance of nations are tending toward the metric system, it appears to he thesystem which will be preferred in future international trade."

(hl) Should BEMA retain its present position that conversion to metric system will enhance ourworld trade markets?

Ye - however,  we see little economic advantage to our ind,tstLy

(b2) Do you import products for domestic sales? Yes

(b3) Do you export products for foreign sales?  Ye s

"The Corgress finds that benefit of conversion would offset the cost of conversion".

On a national basis this may be true, although it is impossible to access exact benefits or costs for
such an involved chai.ge; but as an individual organization it may be more practical.

(c1) Would your organization benefit from conversion or not?  No - the benefits would
probably not offset the cost
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(c2) If so in what areas would your company benefit?

(c3) The above answer is based on a study Yes (September 30, 1970)

Is intuitive  

The Bill states that "The Congress finds that "conversion to
 such system would be a stimulus

to the economy and to new investment in plant equipmen
t."

(d1) To what extent would the conversion increase 
your sales?

We don't feel that conversion would 
increase our  sales

(d2) Require new investment in plant equipment?

Yes - new equipment required

(d3) The above answer is based on a study  Yes (September 30. 1970) 

is intuitive  

The Bill states "The Congress finds that a common system
 of measurement would improve

international communication."

To the extent that measurements would not have to be c
onverted from one system to another (in

international trade, sales brochure and maintenance info
rmation) we would as a society benefit

by improved international communications.

(el) Do you have an International Manufacturing Operat
ion?  Yes

(c2) To what extent would metric adoption improve 
technical communication?

Voluntary adoption already_proceeding where
 needed; advantageous 

for tool interchangeability_ 

The Bill states that "The Congress finds that small bus
inesses and self-employed craftsmen

would benefit from a coordinated conversion program."

The BEMA position paper st2tements included "A pla
nned program generally would allow for

more orderly changeover because, as each segment o
f industry changed over, our use could be

planned and predicted. A planned change would prob
ably result in a shorter period of operation

in the duel dimensioning mode than would be the 
case for evolutionary conversion." BEMA

therefore recommended a coordinated conversion p
rogram.
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(f) Do you have any reason to revise this position?

(it  is debatable that "small business and self-employed

craftsmen would benefit") 

Lastly the Bill states "The Congress finds that new international standards are currently being
developed into such system and the United States is not fully participating in such
development."

The BEMA statement made a strong point of participation in international standards' effort
regardless of the measuring system. The BEMA statement includes the following: "The Data
Processing segment of our industry is, however, heavily involved in international trade and we,
therefore are working through standards organizations to establish module sizes for standard
parts and computer media which will give the greatest economic advantage regardless of the unit
of measure under which the size was originally established." We further state "Whether or not the
United Slates decides to increase the use of metric units of measure, great emphasis must be
placed on continuing conipatible module sizes with current equipment."

(gl) Since BEMA is heavily involved in international standardization, should we accept the
statement as generally true to the United States?

Yea

(g2) request that it be modified?

(g3) request that it be dropped from the Bill since international standardization is being covered
under a separte bill now before Congress?

Yes - prefer that it be dropped from the Bill 
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OUESTION 3 — National Policy on Conversion

For policy and purpose the bill states "It is therefore declared to be the policy of the Federal

Government to adopt as the official and standard system of measurement for the United

States the international metric system and to provide for converting to the general use of

such system within ten years from the date of enactment of this Act."

The ItEMA statement in,:luded the following: "It is estimated that a minimum of 8 years,

allowing 5 years for planning and revision of standards and 3 years for design and start-up of

products, would allow us to be building new designs in a metric system." "The time to redesign

all products could vary between 5 and 15 years, and perhaps more depending on the product

line." These two statements appear to be substantially in line.

(al) Do you interpret the intent of the bill as total conversion in 10 years?

•

Yes

(a2) Substantial?  No 

(a3) Or use of metric in new designs in 10 years?

(hi) Do you feel that 10 years is too short a time to be substantially converted to metric

system?

Yes - for certain industries

(1)2) Or too long a time?  

(h3) What time would you recommend? 15 years

(c) The above answers are based on a study

are intuitive

•

•

Yes (September 30, 1970) 
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OUISTION 4 — National Plan and Reporting to Congress

Title 1 of the Bill provides for pr, paration of a national metric plan and requires that the
Secret a y of Commerce through the National Bureau of Standards shall within 18 months
after the date of enactment of this Act develop and report to the President and the Congress
a national plan to cairy out the policy stated in Section 3 (a) of this Act. (Sic Statement of
policy in Question 2)

The Bill provides that "such plan shall be developed making full use of studies and
consultations carried out pursuant to" previous study program as reported in NBS SP 345.

(dl) I have studied the report?  Yes 

(d2) Scanned the report?  

(d3) Have not seen the report? 

(c1) I agree with the general conclusions?  Yes - with_sOMQ__r r yatical_un_ the_

find ings as they appear on the Bill 

(c2) I disagree with the general conclusions?  

(c3) Because of the following?  

(f1) The above statements are based on factual information which I have? Report of BEMA

and NCR input

(f2) Are intuitive?  

(f3) Are based on additional information?  No 

(f4) Please quote additional information or source for it  

The Bill provides for "additional consultation with other federal, state and local government
agencies and with foreign government and international organizations as may be
approptiate."

The statement "such additional consultations ... as may be appropriate" leaves the amount of
consultation to the complete discretion of the Commerce Department.
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(gl ) Do you agree with this approach?  ye s  - if consistent cur  rent operation

(g2) Would you prefer to see limitations placed on these consultations? No

It furl 'rprovides that "such plan shall be developed with appropriate part irition by

reprusritatives of the United Slates industry, science, engineering, and labor who may be

appointed by the President to advisory boards to assist in the developmeot and

implementation of a plan." The underlining is editorial comment.

(hi) Should existing NBS Metric Advisory Board be used? Yes - inc.bided along. with. other

boards & may act as coordinator
(h2) Do you believe that the Department of Commerce should have complete discretion on the

selection of potential appointees?

Yes - with consultation

(h3) Should it have broader powers?

yes - limited

(h4) If so, what should they he?

To break any  deadlocks so as not to hinder or  delay_implsaasulta=

tion of an effective arid acceptable plan 

Title 1 further provides that "such plan shall be put into effect to the extent possible under

existing law after such 18 month period."

Note this statement makes the law more than one to develop a plan, and in fact requires the

implementation of the plan.

(i1) Do you believe this law should activate a ten year conversion period?

No - support BEMA voluntary approach 

(i2) Is an 18 months national planning period adequate?

Minimum 24 months

The seetinn further slates "and shall include recommendations for any legislation needed to

further eliect such pl.in."

The BEMA bfatement contained the following:' "The conversion of standards should, howev
er,

he on a voluntary industry by industry basis with govenunent encouragement only. It would be

dosirable if all sales literature were required to include metric dimensions by a specific date. The

gradual elimination of the customary units of measure would probably take place by itself."
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(it) What new legislation would you coivider necessary; for example, would it be nece:;.•nry to
require that sales literature include metric units as well as customary units after a certain date?

Metric units added to_pre sent customary units fir

customary units should be removed after 15 years 

(j2) Is new legislation required to allow for the dropping of customary units after a specific date?

No  - voluntary_phase out 

(j3) Is new legislation required so that products which we buy be dual labeled for a period of
time?

c—willuicAe__vsil.)In tar y_us e._nf _dna.' labelling 

(j4) Do you have any suggestions for additional laws that might be required?

(j5) Do you believe that the conversion should not be forced by law? yea _

There must be exceptions made for certain hardships.

Title I also provides "such plan shall include proposed regulations ... requiring such
conveic:ion in activities of the federal government, including procurement, in accordance with
an appropi late time schedule."

A further' provision authorizes the President to effect these regulations. Reports of fy(lcral
agencies appe:ir to indicate that they would make the conversion in time wilh indmiry
conversion and would not attempt themselves to cause the conversion by their procurement
practices.

(kl) Do you believe that the Secretary of Commerce should be allowed to propose use of
Federal procurement to force a time schedule?

, No -this is a Government forcing function 

(k2) If industry is to control the schedule, then how would such a schedule be established and
mcintained?

Federal Government should consult industry in establishing

pzocurement rcaijations an,1 time scale 

Title I furLher provides that "such plin shall include an appropriate program ... to educate
tho publa. for the purpose of such conversion."
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The BMA statement on this item was "If it is desired to go metric, then the United States

government should' play a very active roll in eduenting American industry and the American

public on the advantages of doing so. Government should also try to forsee the probl,tur; which

will arise in the minds of the public and try to make the public more receptive to the changeover

period," If the law provides for public education but does not provide for industry education,

other than that which industry may procure from public educational institutions under other

provisions of the Act,

(11) Do you believe the statement is acceptable as it stands?

Yv 

(12) If not, then why?

Remember that the conversion would probably require considerable educational effort within

the comuriny to train all segments, including marketing, engineering, manufacturing and

customer service personnel to the use of new units of measure.

(13) Should the law include provisions for assistance to industry education as well?

The __S_C2 $ t___2119.11N—b b OT __1? y_indu otry_on_vo.un-fary... basis-- A ppr e -
hens ive that Government support would involve greater bureaucratic expense
Title I also provides for "such plans which shall include an appropriate program for the

provision of technical assistance to industry and labor for the purpose of such conversion."

Technical assistance is rather a broad term and could he used to cover many subjects.

(ml) Do you believe the section is adequate as stated?

No

(m2) Or would you like to see it more specific?

Yes

(m3) If so, what specialized technical w.sistance would you require?

JnJbe 1.9 I'm of  _tosbnical cthtion and  training 
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Title I provides for reporting as follows: "Not I it er than two years after such plan is put into
effect, and annually thereafter, the Secretary shall report to the President and the ("ingress
with respect to (1) progress being made under such plan; (2) cost and liNiefit being incurred
thereundi r; and (3) any additional legislation needed to carry out the policy stated ..."

If the planning takes 18 months and the first report is two years after such plan, then the first
full report to Congress will be after 3 years, except for recommendations for legislation which
could be made during or following the plan phase.

(nl ) Is the first required report too late?  No

(n2) Too soon? __ND 

(n3) Or is no report required? ___11.c 1,,rting...sxaqns,e_s_bor_n e_by__,Fe de r al_cro r nment
if necessary

The reporting of "costs and benefits being incurred" could he constnied as requirir.g that
industry be required to report, separately on its costs and benefits. On the other hand, they could
rely on tax return data which could he gathered incidental to another provision of the law, or
costs and hum fits could be derived from import/export figures since that is where most of the
benefit seems to lie.

(p1) Do you feel this provision is adequate as stated?

No  - keep reports (s_pfc.ial) to a minimum 

(p2) Should it be restricted to government costs and benefits?  

(p3) derivable from existing reports?

(p4) Have you any additional suggestions? Don't think industry or other_groups should
he burdened with additional bureaucratic paperwork and reporting. This
furthe;c_increases the cost of conversion.  Use Income Tax (NI' and
export reports

The reporting of requests for "any additional legislation needed to carry out the policy
statement ..." allows for continuing requests from Secretary of Commerce for more
legislation.

The 1317MA !tatement asked that "conversion be ... voluntary industry by industry basis with
government uncourarment only".

(q) Should the bill require proof that a voluntary conversion is not possible before requests for
new legislat :on are made?

Ye

•
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Provisions for Financial Assistance. Questions 5, 6, 7 and 8 each cover a portion of the four
forms of financial assistance provided in the act; namely, (Question 5) income tax assistance on
property necessary for metric conversion, (Question 6) Small Business' Administration loans to
procure equipment, (Question 7) grants to individuals for acquiring tools for instruments
necessary to their continued employment, and (Question 8) public education grants.

QUESTION 5 — Provisions for Company Financial Assistance

The proposed Bill amends Section 167 Depreciation Guide Lines of the Internal Itevenue
Code of 1954 by allowing the taxpayers to use one-half of the useful life normally used. For
metal working equipment the normal life would thus be shortened from 12 years to 6 years.

The I3EMA paper states, "that to change will require increased capital equipment investment and
a possible temporary reduction in plant efficiency.

On the other hand, there is also the possibility that the long range results would be an increase in

BEMA companies' productivity because of the new capital equipment."

The proposal provides that Lax assistance will only be granted for purchase of equipment
manufactured in the United States and substantially all of the component parts of which are
manufactured in the United States.

(al) Do you believe this restriction is desirable?

(a2) Not desirable? Company to retain option to select supplier at  home and

a hr oad
'1'lw Bill provides that such equipment must be placed in service in replacement of oilier
propeity in order to early out the requirements of the national plan for metric conversion.

In some cases the new machine may not be a replacement on a one-for-one basis but may be

required to carry out the conversion plan.

(hi) Is this section acceptable as written?

No 

(1)2) Should it be broadened to include other than one-for-one replacement?

Yes - retain customary units machine to supply spare parts

(b3) Do you have additional comments?

_Rtal,ace and complement existing facilities

4
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The Bill allows the Secretary of the Treasury to establish the rules for the election of this
special tax writeoff.

(c1) Do you have any suggestions for rules?

_Tax wr_ite off on Income  Tax_y_alue - in exc_e  s s of prq_s_ent_7._ ox_10%

(c2) Should your suggestions be written into the Bill or left to the Secretary's discretion?

Yes - our suggestions should be considered by the Secretary, 

then wr itte_n_into_the Bill 

The Pill also provides for the Secretary of the Treasury to submit additional
recomn,nriations for changes in the Federal income tax laws to Congress. The Bill provides
that bctore submittirg recommendations he shall consult with governmental units, private
individuals and organizations that he deems desirable.

(dl) Should the Secretary of Treasury be allowed complete freedom on who he consults?

No

(d2) Or should he be required to consult with consumer, labor and trade organizations affected
by the proposed change?

Yes
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SCIENTIFIC APPARATUS MAKERS ASSOCIATION,
Washington, D.C., May 8, 1972.

SENATE COMMERCE COMMITTEE,
Staff Offices, Old Senate Office Building,
Washington, D.C.

Attention: Mr. Lippek.

Subject: SAMA position on metrication bills

DEAR Mn. LIPPEK : We are pleased to submit the enclosed references material

to support the scientific instrument industry position in favor of the Administra-

tion's Joint Resolution on Metrication. The facts included in our paper prepared

for the National Metrication Conference in August, 1970, are still accurate. Our

testimony in support of S. 1798 in June, 1971, illustrates the strong relation-

ship between metrication planning and international standards activities.

We would like to make the following additional points which seem particularly

pertinent to the forthcoming discussions of metrication by the Senate Commerce

Committee:
1. Expanding international trade in technological products points the way to

a need for a common measurement language.
2. The need for product harmonization is increasing because more products and

parts are being produced in multiple, world-wide locations.

3. Products and systems now on the drawing board will be sold in metric coun-

tries when International System (SI) and accepted alternate units become man-

datory for commercial transactions in the European Common Market.

4. A timetable has been set for such commercial requirements, and some coun-

tries are implementing these regulations with respect to product markings and

literature already.
5. The relatively short lifetime of instrumentation products encourages early

metrication.
6. The market place is already providing some stimulus for conversion, as in-

dicated above. Financial incentive may be helpful, but should not be critical to

the basic decision.
In summary, SAMA supports the thrust of the Joint Resolution, placing high

emphasis on the commitment to planned, coordinated national metrication. The

mechanism for dealing with changes to engineering standards cannot move effec-

tively until public policy is established.
Sincerely,

JAMES E. FRENCH,
Technical Director.

Enclosures.

SCIENTIFIC APPARATUS MAKERS ASSOCIATION—PRESENTATION TO NATIONAL
METRICATION CONFERENCE, AUGUST 18, 1970

GENERAL INFORMATION

Organization: Scientific Apparatus Makers Association, Washington, D.C.
Presentors : Mr. James E. French, Executive Secretary, Scientific Apparatus

Makers Association, Washington, D.C. and Mr. H. H. Gorrie, Consultant,
Bailey Meter Company, Wickliffe, Ohio, Chairman: SAMA Metrication Task
Group.

Nature of the organization

The Scientific Apparatus Makers Association is a voluntary national trade
association representing the major segments of the scientific instrument indus-
try. Founded in 1918 to promote a domestic industry which expanded rapidly
during World War I, SAMA has worked consistently to assist in the strengthen-
ing and expansion of United States production and distribution of scientific and
industrial instruments, apparatus and equipment.
SAMA has grown steadily since its founding and now consists of approximately

200 member companies representing the leading firms engaged in the design,
manufacture, and distribution of over 40,000 types of instruments, apparatus,
reagent chemicals and equipment used in research, measurement, analysis, test-
ing and control by government, industry, education, public utilities, health and
medicine. It is conservatively estimated that SAMA members account for more

than sixty-five percent of the total business of the industry.

80-781 0 - 72 - 16
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Member companies maintain manufacturing facilities in 31 states, with offices
and branches in virtually every state. While these companies employ a total of
over 150,000 workers, membership consists primarily of small and medium-size
firms of which over fifty percent qualify under the definitions of the Small Busi-
ness Act. While some member companies are over one hundred years old, the
average age of all member companies in the Association is fifty-five years.
At present there are six operating, product-oriented sections in SAMA. They

are: Analytical Instrument, Laboratory Apparatus, Measurement and Test In-
strument, Optical, Process Measurement and Control, and Scientific Laboratory
Furniture and Equipment. The scopes of these groups are identified by the sec-
tion names. A list of member companies is attached. There are four principal SIC
numbers represented among SAMA members. These are 3611, 3811, 3821, and
3831. At the same time this industry is characterized by substantial product di-
versity. Among the SAMA member companies, 30 additional SIC numbers are
represented on a primary or secondary basis.
Participation
One hundred (100) member firms assisted in the preparation of this report.

These constitute 57% of the manufacturing members of the Association. All re-
sponses supporting this report are based on total sales of participating firms.
About 90% of these firms export, with the average percentage of sales abroad
being 10%.

PRESENT STATUS
Measurement system usage
The scientific instrument and apparatus industry employs both customary and

metric measurement units. By product group nearly all SAMA member firms pri-
marily use customary units, although 45% of responding firms use metric units to
some extent. Metric measurement units are traditional in the optical, glassware,
and porcelainware sectors of this industry. Additionally certain analytical in-
struments of European origin have retained design specifications in metric units.
Process control manufacturers indicate that their foreign subsidiaries and li-
censes use metric units.
The majority of reporting firms now conduct all engineering, manufacturing,

and marketing operations in customary units. In 1970, for those reporting firms
which indicate the use of metric measurement units, the present orientation is
more to marketing needs. Fewer firms use metric units in manufacturing and
engineering. Thirty-six percent of the firms have projected usage throughout their
operations in 1975.
There is an increasing awareness of the need for possible expanded use of

metric measurement units in the scientific instrument and apparatus industry.
Firms now using, or planning to expand their use, state world market needs, such
as increased export potential, compatibility with overseas production facilities,
and mating with standard metric parts as principal reasons.

Nearly all movement toward usage of metric measurement units, except in those
firms where usage has been traditional practice, has taken place since 1965. Firms
in the Analytical Instrument and Process Measurement and Control Sections
have plans to reach agreement over measurement units in engineering and manu-
facturing with foreign affiliates on identical products.
Prior conversion
In engineering and manufacturing operations, 75% of reporting firms are now

using decimal inch dimensioning. SignifiCantly more firms use dual dimensioning
on drawings than use separate metric drawings. To this extent there is little ex-
plicit metric design, except where traditional or required by customer need.

Conversion to metric units, where experienced, has been done by foreign sub-
sidiaries or affiliates. This has caused design differences, non-interchangeability
of parts, and differences in performance. Conversion is usually performed at
point of manufacture in multi-national firms.
The principal local difficulties experienced by those firms which have, or are

anticipating, expanded use of metric measurement units are: training of per-
sonnel, need for duplicate drawings, and purchase of metric stock size materialsand standard parts. The overall management of tool and capital equipment modi-
fication or replacement was frequently cited as an additional problem. The pos-sible problems of increased manufacturing waste, additional inventory, lost do-
mestic sales or conflict with lOcal codes do not appear to be anticipated in thisindustry.
No sector of this industry has had sufficient experience with conversion or ex-

panded use of metric measurement units to cite specific cost advantages, but 27%predict increased export sales.



237

Experiences with other countries

Most SAMA firms with foreign affiliates have experienced the impact of the

affiliate converting products to metric dimensions, applying foreign codes, and
including foreign components. Factual data concerning costs and conversion prob-
lems is not available at this writing, but attempts will be made to procure such
data for verbal presentation at the conference.

Present and past effects of increasing metric usage

Most companies with international operations have encountered difficulties in
establishing and maintaining identical product lines between parent firms and
foreign affi.iate organizations. The Analytical Instrument and Process Measure-
ment and Control Section members are particularly concerned about two aspects
of world metrication, although the impact thus far in these areas has been
minimal.
(1) Germany is very aggressive in the promotion of standards based on metric

measurement units. It is evident that intensive effort is required to assure that

U.S. products are not excluded from world markets by national standards since

many countries are adopting the German proposals.
(2) The emerging markets for instrumentation and control are South America,

India, Africa, and the Far East. These countries, being committed to metric

measurement, are more difficult to exploit in the face of German and Japanese

competition.
POSSIBLE FUTURE EFFECTS

Evolutionary metrication

For the scientific instrument and apparatus industry evolutionary metrication

will be slow as long as technological leadership is maintained. Voluntary con-

version will be planned by individual firms as economic necessity indicates the

value of the investment. For those firms with world markets or international

operations, pressure to metricate is much more likely than for those firms with

purely domestic operations and markets. Barring intense customer demand or

obvious internal savings, many firms in this industry will delay voluntary

metrication as long as possible.
Some firms depend on technological superiority for market penetration. These

companies have been relying on performance specification for sales and have not

designed their products in metric measure, but provide adaptors or custom ac-

cessories where needed. A survey of the Analytical Instrument and Process

Measurement and Control member firms indicates that these companies are plan-

ning to metricate on a new-product-release basis to combat the factors cited above.

Planned metrication

The impact of a planned program will vary with the member companies repre-

sented by each section of SAMA.

Optioal.—The member companies of this section are manufacturing optical

elements to metric measurements now; however, mechanical elements are made

in customary units. A national metrication program can be beneficial to them

because of the greater availability of metric components.
Analytical Instrument and Process Measurement & Control.—Since the member

companies in these sections are in the process of committing themselves to an

"optimum time period" for metrication, a planned program will assist in this

effort. Its impact will be to reduce costs because standards, materials, and pur-

chased components will be available on a shorter time table. The reporting proc-

ess control companies include five makers of automated control values. These

firms are much more responsive to manufacturing codes than firms which are

primarily process instrument manufacturers. They tend to export less, feel the

metrication impact less, and will undertake conversion programs less readily.

Soientific Laboratory Furniture & Equipment.—On the other end of the scale,

the member companies in the Scientific Laboratory Furniture and Equipment

Section have nothing to gain from metrication because their products are es-

sentially built to local codes and for local markets. Either program represents

added costs with no apparent economic return.
Laboratory Apparatus and Measurement & Test Instrument.—These companies

will feel the impact midway between that of the Analytical Instrument and

Process Measurement and Control on the one side and the Scientific Laboratory

Furniture and Equipment manufacturers on the other side. Although a substan-

Ha' number of firms in these sections use the metric system to some extent, it

is more often for a primary product, market preference, or historical reason

than by plan. Typically 20% of these firms have overseas operations and are
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currently being exposed internally to the effects of expanded worldwide use of
the metric system. Nearly all of these firms with overseas operations do conduct
their manufacturing and services in such establishments in metric units. Most of
these firms prefer to gear their plans to the U.S. national trend.
Engineering standards
The scientific instrument and apparatus industry must comply with the appli-

cable engineering standards of all industries which it supplies. At the same time,
with the exception of those standards developed for instrumentation, e. g. ease
dimensions, signal ranges, and nomenclature; SAMA member companies cannot
accelerate or impede progress in standards development. The instrument industry
may be considered as an ancillary or service group to all the process and power
industries.

Wherever process industry standards, such as the piping code, unfired pressure
vessel code, boiler code, and electrical code are accepted by industry, or state
regulatory bodies, the instrument industry must comply. This means the instru-
ment industry cannot complete its metrication program until all the industries
which it supplies have completed their programs.
This is not as ominous as it sounds because in practically every case metric

measurements can be adapted to the codes. The last impact remains, however,
since metrication for the scientific instrument and apparatus industry could be a
2 or 3 phase program to match standards or code development.
Other cost predictions
As indicated above, 27% of responding firms stated that they expect increased

exports if they substantially convert to metric measurement units in their opera-
tions. Ten percent also anticipate greater competition from imports if all products
are available in the same system of measurement units, while 3% indicate a de-crease in this aspect. Not surprisingly 73% predict no effect on exports and
87% see no inroad in the domestic market. These figures verify the high degree
of uncertainty about metrication which exists in the scientific instrument and
apparatus industry. The cost of conversion, either evolutionary or planned, will
be a large investment, and the payout period is not predictable.

CONCLUSIONS

In general this industry believes the United States should metricate to remain
competitive in the world market. SAMA members are classified by economic
interest in this problem above.
Three basic problems confront the scientific instrument industry in analyzing

possible metrication programs: (a) Raw material sizes; (b) Fasteners; (c)
Regulatory Codes.
In the case of (a) and (b) some form of investment credit or tax relief couldaccelerate the availability of these materials thereby accelerating the entireconversion program and reducing the total cost of being out-of-phase with avail.ability of essential materials.
In the case of (c) this industry is handicapped by antitrust regulations ifit attempts to coordinate accelerated changes in codes and standards, eitherdomestic or international. Governmental assistance is needed here to completemetrication in anything like 10 years.
Multi-national companies have and will continue to metricate as necessaryby product line at a rate that is economically acceptable. For these companiesU.S. metrication will help relieve the international dual system confusion. Onthe other hand, companies which concentrate on domestic markets will tend tocontinue to use customary units until economic factors favor metric usage.

STATEMENT OF WILLIAM E. VANNAH IN BEHALF OF SCIENTIFIC APPARATUS
MAKERS ASSOCIATION

Mr. Chairman and Members of the Subcommittee: I am William E. Vannah,Manager of Corporate Programs for the Foxboro Company of Foxboro, Massa-chusetts. I am appearing on behalf of the Scientific Apparatus Makers Asso-ciation, 1140 Connecticut Avenue, N.W., Washington, D.C. I serve as Chairmanof the Standardization Committee of this Association.
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I. THE INDUSTRY AND ITS ASSOCIATION

The Scientific Apparatus Makers Association (SAMA) is a national trade
association and is the principal association for the scientific, industrial, and
laboratory instruments industry. SAMA has a membership of approximately
200 American firms. The product scope includes analytical instruments, labora-
tory apparatus, measurement & test instruments, optical instruments, process
measurement & control instruments, and scientific laboratory furniture & equip-
ment. Markets for this industry are manufacturing firms, government, educa-
tional institutions, research and development establishments, and health care
facilities. The total annual sales for the industry are approximately $3.0 billion.
SAMA represents approximately $2.0 billion of this total.
The export market is very important to the SAMA companies. The Commerce

Department has identified our industry as one of the six American industries
with the greatest potential for export growth based on recent performance and
technological leadership. Export sales account for about 25% of our total business
and the individual company range extends from 10% to as high as 50% for
some firms. This export achievement, which is largely the result of our techno-
logical leadership and marketing aggressiveness, has not only benefited our
industry but has also made an important contribution toward improving our
national balance of payments position. In 1970 United States exports of our
products exceeded imports by a ratio of 3.8 to 1. However, the international
market in our product has been highly competitive and our foreign competitors
are rapidly improving their products and intensifying their marketing efforts
in both this country and in the international market. The maintenance of this
favorable position in international trade is dependent upon technological com-
petition in which international standards is an inherent part.

II. THE IMPACT OF INTERNATIONAL STANDARDS

The National Bureau of Standards has issued a preliminary report on inter-
national standards as part of the U.S. Metric Study (NBS SP 345-1, December
1970). In this report scientific, industrial, and laboratory instruments are
considered to be "measurement-standards sensitive." This means that the design,
manufacture, marketing, and use of these products is affected by standards of
measurement language, dimension, calibration, or test. NBS estimates that 30%
of U.S. exports should be considered in this class. The favorable balance of

trade is 3 to 1 for products which are measurement-standards sensitive, while
it is approximately eveli for the total of all U.S. products. The importance

of measurement-standards sensitive products in relation to the U.S. position

in international trade is apparent. A national awareness of the effects which

international standards have on international trade is vitally necessary. Only

in this way can maintenance of the United States' trade leadership in stand-

ards-sensitive products be assured.
Measurement standards affect international trade in several ways, some more

by plan than others. Control of the effects on U.S. trade requires participation

in all of the endeavors which develop and utilize international standards. The

United States has been represented in international standards activities by a

thin line of industry volunteers in recent years. The Federal Government must

also play a role in U.S. participation, principally because the national govern-

ments of all other developed countries do so extensively.
The metric system is a measurement language standard. Increasing world-wide

use of this standard appears to be affecting trade. Standards-sensitive products

are more likely to be affected by use of the metric system than other products.

The importance of the metric system in international trade is attested to in a

SAMA position paper presented at the NBS Metric Study Conference held in

August 1970. In this paper we stated that as many as 50% of our member

companies were already using some metric measurement to meet this challenge.

NBS has further indicated that the two major voluntary international

standards writing organizations, the International Standards Organization

(ISO) and the International Electrotechnical Commission (IEC), expect to

triple their production of engineering and commodity standards every five years.

Increasingly, both developed and developing nations are adopting international

recommendations as their national standards. These two facts alone indicate
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a strong need for Federally-assisted U.S. participation in international standardsdeliberations. The greatest impact on international trade will increasinglyoccur as international product testing programs based on international standardsare adopted. These product testing programs are most likely to involve standards-sensitive products.
Unilateral codes and standards frequently have the effect of non-tariff traderestrictions. The use of standards as a non-tariff barrier is a common practice ofnations abroad which have developed an instrument design capability. To competesuccessfully in such markets, the SAMA company is forced to:
(1) attempt to marshall the efforts of the USA and associated nations to writeinternational recommended standards that accommodate the many unilateralnational standards. During the extensive time taken, the bias to open competi-tion persists; and
(2) vary product design for each unilateral code and standard. SAMA com-panies follow this practice to keep a market open when there is insufficient timeto negotiate non-discriminatory standards. The result is the manufacture of mul-

tiple designs, consequent loss of high-volume production, and consequent highercosts. Specific examples where bias has affected U.S. instrument manufacturersare:
Color coding of wires.—USA had a standard for the uniform color coding of liveand ground wires in electrical equipment. European nations suddenly adopteda different color coding. To fill European orders for U.S. designed test instru-ments and process control instruments, the wiring had to be replaced and sub-sequent designs changed. This was a particular burden for small U.S. manufac-turers.
Industrial plants transmitters.—U.S. designed industrial plant transmittershad operated on a standard electrical current range. Without sufficient participa-tion by the U.S., European nations recently agreed to a different standard. TheEuropean market was quickly closed to U.S. manufacturers. Recovery of ourmarket position required a redesign and associated retooling.
SAMA considers that the development of internationally pervasive standardsand the negotiated agreements for compliance to these standards are essential.For small and large manufacturers alike they are a fair method of eliminating

biases to open competition.

SAMA AND THE INDUSTRY RESPONSE

On behalf of its industry SAMA has provided U.S. representation regularlyduring the past 11 years to help overcome the kinds of bias to competition de-scribed above. Delegates to international standards meetings related to instru-mentation have come from user organizations, as well as from instrument manu-facturers. Support for travel of delegates to international meetings has beenprovided by both the industry collectively through SAMA and by individual firms.The attached table summarizes this activity.
When U.S. delegates participate in international standards activities on along-term technical basis, our experience has been that multilateral negotiationswith other nations are sound and constructive. However, our industry is in-creasingly faced with international standards activities which cause commercialcrises. These situations force crash responses by U.S. industry. This action tendsto be costly and ineffective.

IV. FUTURE NEEDS

The Scientific Apparatus Makers Association believes that the United Statesis capable of protecting our international trade position in the instrumentationfield in light of challenges offered to it by international standards activities.From the standpoint of the scientific, Industrial and laboratory Instruments in-dustry, four factors are essential to the overall goal of sustaining the U.S. tradeposition. These are: (1) continuity of representation; (2) addition of more userand government representatives to U.S. delegations; (3) joint industry-govern-ment accreditation of delegates; and (4) adoption of an international standardscompliance system.
Continuity of representation is important to assure that qualified delegatesgain professional acceptance. It also provides consistency in the U.S. technicalposition. Continuity of representation is as important as the technical and ne-gotiating capabilities of the official delegates.
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In many international standards activities related to the instrument industry,
considerable talent is found among user firms and government agencies. How-
ever user organizations as well as the government have been reluctant to take
initiative in international standards activities. Additional user and government
representation is required to achieve the most effective participaton by the USA.
International standards organizations require that national delegates be ac-

credited by recognized organizations in their home countries. Such accrediting
organizations in other countries are officially recognized by their respective
governments. U.S. delegates, while accredited, lack such government endorsement.
Other nations are beginning to use the results of standardization activities

in other than voluntary ways. International recommendations are being adopted
as national standards throughout the world. These documents form the basis
for international standards compliance systems to which products must conform
in order to be sold in the adopting countries. Such systems constitute non-tariff
trade barriers to U.S. products when U.S. standards are not compatible with the
system.
SAMA believes that the U.S. must develop a capability tc narticipate in interna-

tional standards systems. A U.S. plan for voluntary standards compliance is nec-
essary for acceptance and effective operation internationally. SAMA feels that
international standards systems will be directed increasingly toward standards-
sensitive products. Because our trade leadership is highly dependent on these
products, urgent consideration should be given to national support for this
aspect of the challenge.

V. RECOMMENDATIONS AND CONCLUSIONS

The Scientific Apparatus Makers Association supports and urges the adoption
of S. 1798 the "International Voluntary Standards Cooperation Act of 1971."
We believe that this legislation can provide the basis for more effective U.S. par-
ticipation in international standards activities and system. The enactment of
this legislation can assist significantly in consolidating U.S. positions for interna-
tional engineering and commodity standards. The support of U.S. delegates in in-
ternational standards activities, strengthened by the implementation of stand-
ards systems in the United States, will help maintain a favorable U.S. balance in
international trade. A U.S. standards program based on participation bp produc-
ers, users, and government will assure the technical soundness which has long
characterized American engineering and commodity standards. Such a program
would provide the needed national focus to safeguard against the unfavorable
impact of international standards in U.S. world trade.
Thank you very much, Mr. Chairman, for permitting me to appear here today

and for the courtesies extended by you and your staff.

SUMMARY OF SAMA ACTIVITY IN INTERNATIONAL STANDARDS

PRODUCT AREA AND TYPE OF ACTIVITY

Laboratory glassware & thermometers ( ISO TC48) , began 1960.
1. Sponsor U.S. committee.
a Formulate U.S. positions.
3. Support delegate travel.
4. Propose industry standards as international recommendations.
5. Sponsor ISO Recommendations as industry standards.

Intrinsically safe instruments (IBC TC31 ) , began 1965.
1. Formulate U.S. position.
2. Support U.S. delegates.

Fluid flow measurement (ISO T030), began 1967.
1. Support U.S. delegates.
2. Host international meeting in U.S.

Process control systems (IEC TC65), began 1968.
1. Formulate U.S. position.
2. Support U.S. delegates.
3. Host international meeting in U.S.
4. Sponsor working group secretariat.

Industrial process control instruments (ISO TC124), began 1968.
1. Formulate U.S. position.
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2. Support U.S. delegates.
Electronic measuring instruments (IEC T066), began 1968.

1. Support U.S. delegates.
2. Sponsor subcommittee secretariat.
3. Formulate U.S. positions.
4. Host international meeting in U.S.

Electrical reference instruments (IEC T013), began 1969.
1. Comment on international proposals.
2. Support U.S. delegates.
3. Sponsor IEC Recommendations as American National Standards.

Process control instrument dimensions (IEC TC13), began 1970.
1. Formulate U.S. position.
2. Support U.S. delegate.
3. Organize user supported U.S. position.

Pollution instrumentation (proposed in IEC TC66), began 1971.
1. Sponsor working group secretariat.
2. Support U.S. delegates.
3. Formulate 'U.S. positions.

NotE : ISO= International Standards Organization. IEC= International Elec-
trotechnical Commission.

Hon. WARREN G. MAGNUSON,
Senate Commerce Committee,
U.S. Senate,
Washington, D.C.
DEAR SENATOR MAGNUSON : At a meeting of the Board of Directors of the

National Science Teachers Association in New York City on April 10, the Board
adopted the following statement in regard to Congressional action relative to
conversion to the metric system of measurements. We respectfully urge the
Congress to pass the Metric Conversion Act at an early date.
The Board of Directors of the National Science Teachers Association supports

passage of S. 2483, the Metric Conversion Act of 1971, and urges early and
favorable action on this bill. Transition to the metric system is desirable and
inevitable and is already underway in a fragmented and uneven manner. A
national well-scheduled change over, such as is proposed in S. 2483, will assure
timely education programs in preparation for metrication and the smooth func-
tioning of all segments of our society as the United States joins the rest of the
world in the use of the metric system of measurements as its official standards.
We wish also to assure the Congress that this Association is ready and eager

to engage in educational efforts designed to increase the use of the metric system
within our own field and to assist in the educational programs for the general
public. Such activities are already under way in the Association in anticipa-
tion of wider and—we hope, official use of the metric system.

If we ca.n be of any assistance to your committee in its deliberations, please
call upon us.

Sincerely yours,
MORRIS R. LERNER, President.

NATIONAL SCIENCE TEACHERS ASSOCIATION,
Washington, D.C., June 7, 1972.

STATEMENT OF THE AMERICAN IRON AND STEEL INSTITUTE
Mr. Chairman and members of the Committee on Commerce, this statement

is submitted on behalf of the American Iron and Steel Institute, a non-profit
trade association with 66 member companies in the United States. These com-
panies account for more than 95% of this country's steel production, and em-
ploy well over 500,000 hourly and salaried workers. We welcome the opportunity
to present our views on S. 2483 because of the effect that such legislation would
have on our industry.

This statement is the result of a study conducted over a period of two years
on the impact on our industry of a change in our measurement system and di-
mensions from the customary units to the metric system. The views expressed
herein represent the consensus of the steel industry.

BACKGROUND

We have made careful studies of the advantages and disadvantages to our
industry, should we convert our system of measurement. engineering technology,
and dimensions of our products to the metric system. While scientists are con-
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cerned with varying forms of measurement and calculation, our industry and

other industries must consider the dimensions of our products as suitable to fit

existing machinery. Thus the advantages or disadvantages of varying methods

of measurement must be considered as they affect our total business.
With the exception of some work in our research laboratories, all of our di-

mensioning, design, engineering calculations and dimensions of product are in

customary units. With ninety-five percent or more of our products being made for

consumption in the United States or Canada, we furnish our products to fit the
machinery or designs of the North American continent which use customary
units. We furnish steel products to most countries of the world and if industry

in these countries have metric dimensional requirements, we furnish to their
sizes, and our paper work and literature is in their languages. In getting business

in any country, we have found through long experience that price, performance,

design and availability are the determining factors, rather than the system of

measurement used. Accordingly, we believe there is no compelling reason for the

steel industry and many other important American industries to incur the exor-

bitant costs of conversion to the metric system which might affect only a minor

fraction of our business. Actually, such a change nationally will further disad-
vantage many American industries, including the steel industry, facilitating

access of foreign industries in metric countries to U.S. markets, increasing their

penetration of our markets, without our obtaining corresponding increases in

their markets.
POSITION

At this time, the domestic steel industry will derive no significant advantage
in shifting to the metric system. It is the opinion of the industry that the change
in system would produce no increase in sales of our products. It is recognized,
however, that as suppliers of standard materials the member companies of the

American Iron and Steel Institute must respond to the demands of customers
who may order in metric units and sizes. It is recognized that the industry may
be required to adopt the metric system for reasons of national interest not pri-

marily concerned with the steel industry.

COSTS

A. Cost of developing standards.—A• decision requiring the steel industry to

change to the metric system would present an immediate need for a review of all

presently available steel mill product standards, for such revisions of these

standards as indicated, and for the development of new standards as necessary.

Tl.e Institute believes that the greatest and most adverse cost impact would

ocur if inadequate new standards were adopted in the haste to get the job

done. Moreover, increased activity in standards writing bodies would create

additional costs, by placing added demand on the technical personnel of many

industries, including those of the steel industry.
B. Cost of premature replacement of capital equipment. —It can be clearly

demonstrated that a policy of replacing capital equipment with new equipment

of metric design, prior to the normal time of replacement (up to 40 years)

through wear-out or obsolescence would be so expensive that consideration of

such a policy must be quickly abandoned. On the other hand, replacement of

equipment on a normal schedule, if required, still entails added costs. Such added

cost would be directly attributable to the annual expenditures required to main-

tain and operate two types of equipment, of metric design and of customary

design, during the conversion period.
C. One-time costs of conversion.—One-time costs would be incurred during the

period provided to develop the capability and prepare for conversion to the

metric system. These would include but would not be limited to changes in

record keeping systems, purchases of jigs, fixtures, measuring devices and

training personnel. The cost for the steel industry is estimated to be approxi-

mately $785 million. This assumes there will be sufficient time available for

purchases, training and adeouate planning preceding start of conversion. The

greatest adverse cost impact in this area would be attributable to damage to

equipment and loss of material at various stages of production, due to hasty and
inadequate planning of the conversion, and training of personnel.
D. Recurring annual costs.—Studies have indicated that the steel industry, as

a supplier of standard materials, would have little control over its rate of going
metric, should the nation decide to go metric. If customers should adopt widely
differing plans, rates, and times for going metric, the effect on the steel industry
would be profound. We would be faced with a prolonged and indefinite period
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of carrying parallel systems of describing product, selling, pricing, ordering,
scheduling, weighing, shipping, testing, stocking, duplicate instrumentation,
etc. Our estimates indicate that the recurring costs of converting to metric
over the 10-year conversion period is 1.376 billion dollars.
E. Costs summary.—The combined one-time costs as discussed in C above and

the continuing costs over the 10-year conversion period as discussed in D above
amount to 2.161 billion dollars. These estimates are based on wage rates and
prices in effect in 1971. These costs apply to the steel industry Standard In-
dustrial Classification Code 3312 which is blast furnaces (including coke ovens)
steel works and rolling and finishing mills. Full cost impact to convert to the
metric system for mining, transportation, fabrication and other related activities
has not been included since the studies by the Commerce Department were formu-
lated on a standard industrial classification code basis.

RECOMMENDATIONS

We have briefly set forth the position of the steel industry concerning proposed
legislation authorizing a shift to the metric system. As we have indicated, the
domestic steel industry will derive no significant advantage in adopting the
metric system.
Because of the staggering costs involved in conversion to the metric system

(estimated in some studies to be as high as 60 billion dollars) with little or no
benefit emanating from such conversion, we urge that should conversion prove
necessary, some form of tax relief or tax incentive be accorded to American
industry to make the conversion feasible.

STATEMENT OF THE NATIONAL EDUCATION ASSOCIATION

The National Education Association is pleased to support S. 2483, providing
for a national program to make the international metric system the official and
standard system of measurement in the United States within ten years. Append is
the position paper of the National Education Association which is published
as Appendix II of substudy 6 of the U.S. Metric Study (NBS SP345-6, U.S.
Metric Study, Interim Report: Education). This position paper reviews the
interest expressed by the NEA more than a century ago and cites the resolutions
adopted by the Association beginning in 1968 which actively support a national
conversion to the metric system. Also appended is the 1971 NEA resolution
which endorses a ten-year period of conversion to the metric system and en-
courages teachers to take immediate steps to prepare to teach the metric sys-
tem as the primary system of measurement by 1973-74.
The NEA accepts the validity of the reasons supporting a decision for the

United States to convert to the international system of measurement. This state-
ment will not repeat these arguments. Rather, we will discuss the desirability
of a ten-year period for the conversion and the necessity for an established
deadline for this conversion through our society.

NEEDS FOR A 10-YEAR PERIOD TO CONVERT

The NEA supports the plan for a ten-year conversion because an abrupt change
would not be desirable even if it were possible. In a sample survey of public
school teachers during the 1970-71 school session, only 42.8 percent responded
affirmatively to the following question: "Do you believe the United States
should move promptly to the use of the metric system as the primary system
of weights and measures?" While only one-third of the elementary school teach-
ers in the sample approved prompt conversion (36.4 percent), the secondary
school teachers were divided equally on this question with 49.8 percent respond-
ing affirmatively (NEA Research Bulletin, December, 1971, page 110).
One of the reasons many teachers do not favor immediate conversion is that

they themselves do not fully understand the metric system. In response to the
question: "Do you believe you yourself are sufficiently knowledgeable about the
metric system to make the transition from the present English system of weights
and measures?" only 35.2 percent of the same of public school teachers responded
affirmatively. More than two-fifths of the secondary school teachers (44.2 per-
cent) and about one-fourth of the elementary school teachers (26.9 percent)
give an affirmative response (ibid. page 112).
The ten-year conversion period will provide time for elementary school teach-

ers to become fully familiar with the metric system, to experiment with ways

•
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of teaching it, to develop learning programs and resources, and to identify
various resources needed for effectively teaching the metric system. Also, this
period will provide an opportunity for teachers of all subjects and grades to
becotme sufficiently familiar with the metric system to allow them to integrate
this system of measurement into their instruction. It is likely that a rather high
proportion of mathematics and science teachers already are prepared to deal
with the metric system as the primary system of measurement. As the national
program for conversion leads to increasingly widespread use of metric units in
consumer goods, the student's learning of the metric system will be reinforced
more effectively in a variety of subjects such as home economics, industrial arts,
business education, distributive education, and in vocational-technical subjects
The 1971 NEA resolution which supports national conversion to the metric

system also proposes an initial 2-year period during which teachers will become
prepared to teach the metric system effectively, and that following this period
the metric system would be taught as the primary system of measurement.

NEED FOR A SPECIFIED DATE FOR COMPLETION OF NATIONAL CONVERSION

The NEA supports the provision of a specific terminal date for the conversion
period because this will assure legal support for the change which will be made
in school curricula. Many public school teachers will be reluctant to make the
necessary change of instructional emphasis unless the final date for national
conversion is established as national law.

Conversion to the metric system as the primary system of measurement re-
quires that the teacher assist the student to perceive his world in metric instead
of traditional units, and he will teach the student to solve measurement problems
in metric units instead of traditional units. This change will help the student to
think in metric units, a process which is considerably different from thinking
in traditional units. The teacher must have the support of a national law
which assures that this change is appropriate, timely, relevant, and consistent
with changes throughout our society.

NEA IS PROMOTING READINESS FOR CONVERSION

The Board of Directors of the NEA has established an Ad Hoc Committee
from its members to provide leadership and direction to the Association's efforts
to assure smooth conversion to the metric system as the primary system of
measurement during the next ten years. One of this committee's first objectives
is to help teachers to better understand the metric system and to become aware
of the instructional materials which may be used to teach it effectively.

SECTION 203

The Association supports Section 203 of S. 2483 because this provision should
assist state and local school systems to begin immediate planning to develop
programs leading to the conversion. The Association would recommend that the
level of financial support be set at 100 percent of the cost of the programs
approved during the first three years of the ten-year conversion period, and
that it be at least 50 percent of the cost of the programs approved during the
remaining seven years. The graduated scale of support will encourage immediate
development of the necessary educational programs leading to complete conver-
sion to the metric system within the ten-year period.
The National Education Association endorses S. 2483 and offers its whole.

hearted support to the implementation of this and other legislation leading to
the general use of the metric system in the United States within the next ten
years.

1971 NEA RESOLUTION

C-1 6. CONVERSION TO THE METRIC SYSTEM

The National Education Association believes that a carefully planned effort
to convert to the metric system is essential to the future of American industrial
and technological development and to the evolution of effective world communi-
cation. It supports federal legislation that would facilitate such a conversion.
The Association declares that teachers of all grades should teach the metric

system as the preferred system of weights and measures of the United States,
and beginning in 1973-74, should teach the metric system with greater emphasis
to assure, as a national goal, the orderly transition to the use of the metric
system as a primary system by 1980. (69, 70, 71)
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THE ED U C [ONALIWPUCATtONS OF-
M ET Rq C

The interest of the National Education Association in the adoption of met-
ric measurement is not of recent origin. A century ago a few distinguished
members of the Association were advocating adoption of the metric system
of weights and measures in the United States. And through the years many

, members have continued to support that position. especially some of the
profession's foremost teachers of mathematics and science and some ad-
ministrators and curriculum specialists concerned with program develop-
ment.
The interest shown by teachers has by no means been universal and, ex-

cept on the part of a few crusaders, has not been miiitantly agressive. Educa-
tors for the most part have believed that metric standards of measurement
are superior to those in use and that if adopted in the United States it would
be easier and less time consuming to teach the metric system. But few have
regarded it as their duty to press for a change in public policy on this matter.
Many have had leaching.' responsibilities which seldom involved the applica-
tion or interpretation of measurement devices. Many educators as well as
others, accustomed as they were to existing, standards, were indifferent
toward, or actually fearful of, any proposed change even if they would admit
that theoretically there were many ad vantages. •
For such reasons it is only in recent years that the voice of teachers on the

subject of metrication has been heard, from greater numbers and in more in-
sistent tones.

Association inierest a Century Ago

The National Education Association was only 12 years old when in 1869
it created a Committee on Coins, Weights, and Measures, with Charles L.
Davis of \Vest Point as chairman. In his report to the Association, at the
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convention in Cleveland in 1870. Dr. Davis referred to his work on a similar
committee of college educators which recently had presented a report and
recommendations to another organization in Albany. His report, which he
said was identical to that made in Albany, carried seven recommendations
to NEA:

(1) That the Association continue to provide for intensive study of
planned metrication —"all its bearings and all its consequences":

(2) That the Committee be authorized to include as a part of its printed
report the statement made to the House of Representatives by John
Quincy Adams in 1821 and a lecture by Sir John Herschel' on "'The
Yard, the Pendulum. and the Meter";

(3) That all teachers be urged by the Association "to give special atten-
tion and study to this subject";

(4) That England, France. and the United States should be urged to
make certain changes in the then existing values of the Pound,
Franc, and Dollar and at the same time to fix a permanent ratio for
them;

(5) That the Committee be authorized to carry on correspondence and
otherwise promote its recommendations; .

(6) That authors and publishers of textbooks for elementary arithmetic
be urged to "exclude from future editions every currency not recog-
nized and established by law"; and

(7) That the Committee he authorized to "ask the attention of the
Government, and of all the associations for the advancement of
science and knowledge, to the expedience of changing the value of
the ounce Troy, and thus substituting a single weight for the three
now in use."

Association records do not show what follow-up was made on this report
either by the Committee or by association officers. Its significance lies in the
fact that one hundred years ago, in 1870. change to metric standards of mea-
surement was of sufficient interest and concern to educators that NEA
created a special committee on the matter and heard its report at an annual
convention.

Opinions of Distinguished Educators and Other Eminent
Persons

From time to time professional educators acclaimed as leaders by their
contemporaries have spoken out on behalf of conversion to metric stan-
dards. In 1880 the eminent superintendent of schools in Worcester. Mas-
sachusetts, Dr. Albert P. Marble. had this favorable comment but realistic
:forecast about the adoption of metric measurement:

The metric system is very simple. Its introduction at once would be a
great saving of time and money. But it will not at once be introduced.
How was it with the decimal System of money? It was a century be-
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fore four-pence-ha-pennies and nine-pences disappeared from
general circulation: and then they would not have disappeared but
for the war. To apply the decimal system to these reforms [ weights
and measures] : The metric system will not become general in 1::!,;s
than 100 years)

The U.S. Commissioner of Education in 1944. John \V. Studebaker,
stated in the magazine This Week:

The universal adoption of the metric system of weights and measures
would pose no great difficulties for the schools. Indeed, if the
schools were to teach only the relatively simple metric system the
task of teachers and of students would be immeasurably lightened.2

Similarly in 1946 the long-time editor of the N EA Journal wrote:

I am thoroughly in. favor of the widest possible use of the metric system
in education, industry, and everyday life. It is scientific. logical, and
easy to use and furnishes a necessary base for international coopera-
tion in science and industry. The use of the metric system
throughout our life, based on a thorough teachirrg of the system in
our schools, would be a great advantage. It would simplify the work
of education. Children are confused and delayed in their learning by
the miscellaneous and clumsy tables that have grown up in our En-
glish and American usage. If %\..e will substitute the metric system.
children must be brought to understand not only the system itself
which is relatively simple but also the difficulties of making the
change from present measures over to the metric scheme and the
great advantage of making that change.3

Thomas Edison, Alexander Graham Bell, and George Westinghouse all
were strong advocates of the metric system. So, too. was Andrew Carnegie.
who said, "The present weights and measures of the United States of Amer-
ica are unworthy of an intelligent nation today." Likewise, Arthur J.
Balfour, noted in 1895 that, "Upon the merits of the case I think there can
be no doubt. The judgment of the whole civilized world has long decided
that the metric system is the only rational system." 5 In similar statements
all through the years prominent educators and other leading citizens have
in effect concurred in R. H. Pray's indictment in which he said, "The people
in the United States have relegated themselves to one technological last!""

National Education Association. Addresses and Proceedings. Washington, D.C.: the As-
sociation, 1880. vol.. p. 39.

Studebaker.John W., This Week. April 16.1944.
Quoted in the Twentieth Yearbook of the National Council of Teachers of NIathematics.

The Aletric System of Wei:his and Aleasures. N.Y. Bur. of Publications. Teachers College.
Columbia University, 1948. p. 57.
' /NJ: p. 118.

p. 118.
Pray, R. H.. -The N1etric System is Simple." Arithmetic Teacher 8: 179. April 1961.
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Significant Action by Various Educational Groups

Many associations of teachers whose work is directly concerned with the
development of understandings and skills in the use of measurement stan-
dards have gone on record, at one time or another. in favor of planned metri-
cation. Typical of such action are the following resolutions:

American Association for the Ac:vancement of Science. (Adopted
by the Council, December 29, 1922.)

Whereas, the metric system of weights and measures has not yet been
brought into general use in the United States, and

Whereas, the American Association for the Advancement of Science
has already adopted and published resolutions favoring the adoption
of the metric system of weights and measures in the United States;

TherePre be it resolved. that the American Association for the Ad-
vancement of Science reaffirms its belief in the desirability of the
adoption of the metric system of weights .and measures for the
United States, and recommends that units of that system be used
by scientific men in. all their publications, either exclusively or else
with the customary non-metric units in parentheses.

Central ASSOCIEtiion of Science and tilatherncitics Teachers.
(Adcpted in Chicco, November 25, 1944.)

Whereas, the advantages of the metric system. well known to scientists
and mathematicians, would be in harmony with the simplification
procedures which will be a part of the post-war reconstruction pro-
gram, and

Whereas. the metric system reduces all necessary computation in mea-
surement to the operations of whole numbers, thereby greatly sim-
plifying the learning of arithmetic by children. and

Whereas, there has been a long steady trend in metric adoption by 55 of
the 57 countries of the world. and

Whereas, there is no probability among the nations now on a metric
basis of going back to the English system, thus necessitating the use
of two systems with the accompanying inconvenient and time-con-
suming inter-conversions instead of one simple system, and

Whereas, the close of this war will furnish an opportunity never before
presented, when customs and habits have been torn loose from their
ruts;

TherefOre be it resolved, that the Central Association of Science and
Mathematics Teachers go on record as favoring some form of
legislation for immediate metric usage in those lines most feasible for
metric adoption.



250

APPEN DI X II 83

National Science Teachers Association. (Adopted at Pittsburgh,
July 4, 1944, as the Association's first item of business.)

Whereas,. the present practice in the United States involves the use of
many and various methods of measurements which in total arc a
conglomeration which is cumbersome to learn and unwieldy to use,
and

Whereas, the metric system furnishes the most simple self-related and
convenient units which may be handled in decimals—just as is our
monetary system. and

Whereas, practically every country in the world. except the United
States and Great Britain. has long since converted to the metric
system both internally and internationally. and

Whereas, in the United States many industries (e.g.. electrical, Amer-
ican Medical Association, United States Array—about 90%) have
already adopted the metric system, and

Whereas, the majority of men in service and many of those in industry
are already familiar wiih the metric system. and

Whereas, at the time of retooling after the war it will be much less ex-
pensive for industry which is not already using the metric system to
make such conversion, and

Whereas, in international relationships. especially trade. it vill be of ob-
vious value to use the same system used by other nations (except
Great Britain) for periods ranging from over 20 years to over a cen-
tury.,

Therefore be it resolved, by the National Science Teachers Association.
central organization of groups of people interested in science and in
education in these United States, that this organization hereby urges
Congressional action for post-war national adoption of the metric
system of measurements.

Furthermore. the Association is hereby empowered to take any neces-
sary action to promote the purpose of this resolution.

Significantly, the Board of Directors of the National Education Associa-
tion at its next regular meeting voted to support the foregoing resolution of
NSTA. While from such records as remain it would seem that this N EA
"support" was chiefly "verbal," the endorsement given by the Board of
Directors was an indication of a continuing, if somewhat latent, interest. It
was also one recognized form of announcing official Association policy and
as such constitutes a significant step.

Association of Teachers of Mathematics in New England,
Connecticut, Valley Section. (Adopted at Northampton,
Massachusetts, April 1946.)

Whereas, the present systems of measurement in the United States are
cumbersome to learn and unwieldy to use, and
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Whereas, the metric system reduces all necessary computations in mea-
surement to the operation of whole numbers, thereby simplifying the
learning of arithmetic and the use of arithmetic for computation, and

Whereas, the electrical, radio. .jewelry. and optical industries, the Amer-
ican Medical Association, the national and international sports or-
ganizations. and the United States Army are now using the metric

system in whole or in part. and
Whereas, the metric system has been adopted by 55 of the 57 countries

of the world:
Be it resolved. that this Association go on record as favoring legislation

by both the Federal Government and the various states for im-
mediate adoption of the metric system throughout the United States,
and

Be it further resolved, that this Association is hereby empowered to

take necessary action to promote the purpose of this Resolution.

These resolutions are significant for several reasons: (a) they indicate that
over the past half century a mounting interest in planned metric:ation has
begun to surface in the educational groups most directly. involved with the
teaching and application of measurement systems; (b) they represent official
group action. as contrasted with 'individual pronouncements; (c) they are
unanimous in declaring that adoption of the metric system would be ad-
vantageous educationally— to both teachers and learners; (d) they concur in
the belief that official action by the government (not merely education, per-
suasion, and piecemeal adoption) will be necessary for effective conversion
to metric standards: and (e) they show that educators consistently are aware
of, and concerned with, the noneducational impact of planned metrication as
well as with its educational effects. i.e., with its social, industrial, economic,
and diplomatic implications.

Recent Official Action

At the Dallas convention of the National Education Association in 1968
a resolution was adopted which for the first time committed the N EA offi-
cially to an diction program in support of planned n -.s.trication— to associa-
tion support of federal legislation that would brim: about conversion to met-
ric measurement. The resolution stated:

The National Education Association recognizes the importance of the
metric system of weights and measures in contemporary world com-
merce and technology.

The Association believes that a carefully planned effort to convert to
the metric system is essential to the future of American industrial
and technological development and to the evolution of effective
world communication. It supports federal legislation which would
facilitate such a conversion.

The Association believes it is imperative that thOse who teach and those
who produce instructional materials begin now to prepare for this

80-781 0 - 72 - 17
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conversion by urging teachers to emphasize the rise of the metric
system in regular classroom activities.'

The following year in Philadelphia a similar resolution was enacted. Then
in 1970 in San Francisco the Association adopted its current resolution on
the subject and made it part of the "continuing resolutions." These resolu-
tions are reintroduced each year automat icafly, and thus continue so long as
they are reapproved by the delegates in later Representative Assemblies.
The text of the 1970 Resolution (C-16) reads as follows:

The National Education Association believes that a carefully planned
effort to convert to the metric system is essential to the future of
American industrial and technological development and to the
evolution of effective world communication. It supports federal
legislation that would facilitate such a conversion.

The Association declares that, commencing with the 1971-72 school
year, teachers of all grades should teach the n: ',tic system as the pri-
mary system of weights and measures of the Laited States.

In the Association's Representative Assembly. where at.any given time
from 4,000 to 6,000 delegates participate in the business sessions. this
resolution and the two similar ones of 1968 and 1969 sessions, respectively,
were passed with virtually unanimous support. These repeated expressions
of interest, and the specific action called for seem clearly to represent a new
dimension in Association commitment.

In 1969 the National Science Teachers Association reaffirmed its tradi-
tional support for planned metrication in the following "position statement,"
prepared by its Committee on Issues and approved by the Association's
Board of Directors, J ul y 21, 1969:

The National Science Teachers Association applauds the authorization
by Congress in July 1968 of a study of the advantages and disad-
vantages of conVerting to the metric system. We recognize the need
for an objective evaluation of all aspects of the conversion process
and for sound guidance in planning and implementing those changes .
essential for a more extensive use of the metric system in the United
States

The efficiency and effectiveness of the metric system have long been
evident to scientists and educators. The desirability of a worldwide.
uniform system of measurement is obvious: approximately 90 per-
cent of the earth's population resides in nations committed to the
metric system. For the United States. conversion appears necessary
and inevitable. The Association therefore strongly urges that the
'metric system and its language be incorporated as an integral part of
the education of children at all levels of their schooling.

And in the same year the Board of Directors of the National Council of

National Education Association. Addresses and Proceedings. vol. 106. Washington. D.C.:
the Association. 1968. p. 531.
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Teachers of Mathematics restated that association's interest in a resolution
which reads, in part, as follows:

-Be it resolved, that the National Council of Teachers of Mathematics
encourage the universal adoption of the metric system of measure.

•4 . . While the Board of Directors favors the universal adoption of the
metric system. it is also aware of the complexity of this issue and is
familiar with the history of many past attempts to effect such adop-
tions. The Hoard hopes to contribute in the long run to the adoption
of the metric system through the contemplated NCTM supplemen-
tary publications on the metric system and through the encourage-
ment of the President to speak out in its favor at appropriate oppor-
tunities."

Three state education associations report that they, too, have adopted
resolutions which commit them to the support of planned metrication. Co-
pies of these resolutions were not available for inclusion here, but the as-
sociations involved are: Illinois Education Association; Missouri State
Teachers Association; and Pennsylvania State Education Association.

The Special Interests of Various Educational Groups

Among the N EA staff units and the organizations closely allied to N EA,
which collectively are sometimes called the N EA family, many that have
taken no official action and done little if anything to promote the idea of
change to metric measurement are nonetheless aware of the issues. They are
watching and listening with keen interest, knowing that conversion to metric
measurement would have bOth direct and indirect impact on the programs
and responsibilities of their members. Some have gone no further than to
speculate; others are beginning opinion surveys and other evaluative
procedures. Typical of such interest is that expressed by the:
A nociation for Educational Communications and Technology and by the

related staff unit, NEA Division of Educational Te chnology— special in-
terest in the equipment changes that would be made and in the need for new
.and rtvised at,dio-visual materials in the effective teaching of metric meas-
urement.
American Association for Health, Physical Education, and

Recreation—special interest in the use of metric units in the construction or
modification of athletic areas and athletic equipment, and use of metric mea-
surement in field events, swimming meets, and other athletic contests, in-
cluding the impact of these changes on American interest, understanding of,
and participation in international athletic competition.

- American Association of School Administrators—concern about the im-
plications for school management, such as purchasing by the new standards;
maintenance during the transition period; construction plans; obsolescence
and cost of essential new equipment. Also, the Association is aware of an in-
herent impact on curriculum development, supervision, and inservice pro-
grams.
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American Industrial Arts Association—interest centers on how a new
system of measurement will affect shop procedures, equipment ob-
solescence,and pupilachievement in industrial arts classes.

Association of Classroom Teachers—special interest pertains to the im-
pact of planned metrication on both preservice and inservice preparation and
on curriculum revision and the modification of classroom procedures. Also,
the Association is interested in the extent to which metric measurement
would, in fact, simplify the teachers' task.
Association .fOr Supervision and Curriculum Development—special in-

terest in what revisions of curriculum would be needed, including possible
economies in time for teachers and students. and in the supervisory leader:-
ship which implicitly attends any major program change.
Council of Chief State School Officers—concerned with the total impact

of planned metrication on a state school system: its administrative, financial,
supervisory, and curriculum implications; its effect on teacher preparation
and especially on pupil achievement.
Council for Exceptional Children—concerned with the potential simplifi-

cation of teaching-learning procedures for slow learning children.
Committee on International Relations (NE/1)— intere!;ted in the influence

of a common system of measurement on the practical problems and effective
communication of international travellers, especially teachers and students.
• Home Economics Education Association—special interest in the "con-
sumer education" which will be needed in home economics classes as stu-
dents begin to use metric units in cooking recipes and for garment sizes,
fabrics, patterns, and other household measurements.

National Association for Public Continuing and Adult Education and the
related staff unit, NEA Division of Adult Education Service—special in-
terest in the kind and amount of education that will be needed for effective
use of metric measurement by adults familiar only with the current system.
National Association of Elementary School Principals and also the

National Association of Secondary School Principals—concern with the im-
pact of metric measurement on both the administrative and supervisory
problems of a building principal, such as: changes in equipment and materi-
als; teacher prenaration; curriculum revision; and pupil achievement.
National Council for the Social Studies—interest in the extent to which

our adoption of the metric system would contribute to the development of
common worldwide understanding and effective communication. Also, the
Association is considering the implications of the introduction of maps
scaled to and interpreted in terms of metric units of measurement.
National Council of State Education /1ssociations— special interest in the

present attitudes of teachers toward the proposed change and in what would
be the optimum timetable for conversion to new standards.
National Higher Education Association—concerned especially with: the

potentially better preparation of students to use metric measurement in col-
lege classes, in science and mathematics; and with the colleges' new respon-
sibilities in teacher preparation if a new system of measurement is adopted.
A brief poll of state education associations in late August 1970 brought

out the fact that three have adopted resolutions favoring change to the metric



88

255

MI/CATION

system: Illinois, Missouri. and Pennsylvania. In addition to the three state

associations resolutions already referred to, there is some awakening in-

terest in metrication among these state groups. Exploratory studies, under

state association sponsorship. have been made in both Kansas and Indiana.

In the latter state a resolution will be introduced at the association's annual

meeting in October 1970. In 41 states where no official action has been

taken and no special study made. it is the opinion of the executive secretary

in 28 of those states that a majority of the association's members would

favor U.S. adoption of metric standards. In contrast, only four executive

secretaries are of the opinion that a majority probably would oppose such a

change. Nine of the respondents were too uncertain as to teacher attitudes

to offer an opinion.
Each state secretary was invited to submit any personal reaction he cared

to give, either pro or con. Six submitted strong supporting statements; none

registered strong personal opposition. Significantly, too, only four of the 44

states responding indicated that they had little: interest in the metric con-

ference. Thirty-one were familiar with NEA's official position with respect

to metrication; 12 admitted that they did not know what N EA's position was

or whether there was an official position. One ‘vas misinformed, believing

that NEA was officially opposed to any change. This poll tefleets no

widespread aggressive interest at the state association level. but like other

indicators seems to denote growing awareness of, and interest in. U.S. adop-

tion of metric standards.

Metric Measurement in Today's Schools

The one safe generalization about what, when, and how anything is taught

in American schools is that no two schools are doing it exactly alike!

However, the following observations with respect to metric measurement in

today's schools seem to be generally valid.

. First, instruction about the metric system in elementary schools—even

the better ones — usually is brief and superficial. Occasionally it may be in-

troduced as early as grade 6, but usually not until grades 7 or 8. The pupil

may learn that there are metric units and learn the names of some of them

such as meter and kilogram. through his general .eading in English,. social

studies, or science classes. This. however, seldom leads to formal study of

the metric system. If taught at all— and sometimes it is omitted— metric mea-

surement is taught in arithmetic and/or science classes. The time and atten-

tion given to it varies widely but for the most part is quite limited.

Second, the teaching of metrics for the most part is about a system that

"could be. used" and that "some people use"; not as a system that "we are

going to use, and you must learn to use." Even in science classes where met-

ric measurement is used without conversion to imperial units the students

learn it as the —language of science" rather than the measurement system for

everyday use by all the people. For pupils in today's school metric measure-

This poll was carried out with the helpful cooperation of the National Council of State Edu-

cation Associations.
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ment is merely a second system, a parallel system: not the basic system.
They do not learn to "think metric." In their problems and even in the prac-
tice measurements they make with metric-scaled instruments— if any— they
typically translate the metric units into the more familiar English units. They
think about metric units in about the same way as about cubits. Or fathoms,
or furlongs. Teachers aware of the common shortcomings compare metric
instruction as it is now given with the notoriously ineffective "translation
method" in the teaching of foreign languages. What is needed. they say, is a
direct approach: the use of metric standards until the pupil can apply them
and "think metric.' It was the inherent difficulty in any such "translation
approach" which led Donovan Johnson to say: "The successful teacher of
mathematics is like a builder of bridges. He must build a foundation for any
new concept for each student by using concrete experiences."' And another
educator puts it this way: "Education in the use of the metric system will not
succeed so long as pupils must be taught to convert metric to English and to
think English. There must be use of one system to make the teaching of that
one system effective."

In spite of this obvious fact a great many elementary schools do not have
a single meter stick, metric balance, or any measure of volume calibrated to
show cubic centimeters or liters. Without such tools for application and
direct experience, any instruction must necessarily deal with abstract ideas
and the manipulation of numbers.

Third, research indicates that instruction in metric measurement is
gradually improving, as schools move into contemporary mathematics pro-
grams. In the so-called New Math program more attention is given to
number systems, especially the base-ten system. Newer texts and course
outlines, too, seem to include more materials and provide more experience
in actual metric measurement than could be found in comparable texts and
courses of study a few years ago.' 2 An aggressive experiment to improve in-
struction in metric measurement on a statewide basis is getting underway in
Mississippi. The Director of this "Project for Metric Research" is Dr. John
M. Flowers, Department of Science. University of Mississippi. Initial
response to the program, which involves the mathematics and science pro-
grams of all grade levels, has been excellent and significant progress already
is claimed for it.'" Many schools, too, are beginning to discover and use such
special materials as F. J. Helgren's Metric Supplement to ..lathematics, now
distributed by the Metric Association. and Science—A Process Approach,
developed by a joint commission of the American Association for the Ad-
vancement of Science with support from the National Science Foundation
and marketed by the Xerox Education Division of the Xerox Corporation.

For a typical presentation of this point of view see: Pray, R. H.. op. cit.
1" Johnson. Donov:m 11.. "Instructional Materials in the Nlathematics Classroom." NEAJournal 56: 40: May 1967.
" Johnson. J. T.. Officio! Report. American Educational Research Association. Washington,D.C.: AU'. RA, Fvbritary 1936.
" Friehel: Alien C.. A Comparative Study of Achievement and Umlerstanding of Measure-ment Among Students Enrolled in Traditional and Aliolern School Alathematics Programs.

Doctor's Dissertation. Berkeley: University of California. 1965. p. 2148..
"Metric Association New.s/etter. vol. 5. No. 1, February 1970. p. 3.
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Finally, most educators agree, however, that truly effective teaching of
metric measurement will come only when the metric system is adopted and
incorporated into the fabric of daily living. So long as it is a second system,
teaching fallacies such as these will persist:

(1) Instruction which should begin no later than grade 3 will be post-
poned.

(2) Nearly all the teaching, will involve association with. and conversion
to, the conventional units.

(3) Many elementary schools will spend only a week or so on metric
measurement — perhaps in grades 7 or 8 — and never refer to it again.

(4) Metric rulers, etc., will continue to have English units "tagging
along."

(5) Text materials and problems will be abstract and superficial.14

Because of present day superficial and varying programs, many students
arrive in the shops and laboratories of the secondary schools and colleges
without knowing how to use metric measurement. They are likely to find
themselves quite handicapped if they work alongside others who have been
introduced to the metric system. As an example of the neglect all too com-
monly found an industrial arts teacher writes. "Few, and in many cases
none, of the industrial arts students in my classes have facility with the use
of. decimal equivalents of fractional-inch measurements, much less with their
metric equivalents." 1' And a college teacher, complaining of the same
weakness in basic instruction, reports that in a test given to 55 college
students:

(a) Only 1/3 could give a reasonably good definition of the metric
system.

(b) About 1/2 knew the millimeter, centimeter, and meter; 1/3 knew the
liter; 1/4 were familiar with the kilogram.

(c) All said they had had very little instruction about the metric
system.."

Education! Advantages of the Metric System

The educational advantages of the metric system pertain chiefly to two
facts: (1) the simplicity and interrelatedness of metric units in contrast to the
highly complex and unrelated units of conventional measurement; and (2)
the simplicity of computation with whole numbers and decimals in contrast
with computation with mixed numbers and fractions.
As to the first point, relative complexity. one advocate of metric measure-

ment says:

While any intelligent child can learn and carry in his mind the whole
metric system in three lessons, and any adult can master the same in

14 lielgren. Fred J.. -The Metric System in the Elementary Grades.- Arithmetic Teacher 14:
349-52; May 1967.
" Anderson. W. J.,Journal of 1 niliestrial Arts 25:51: March 1966.
16 Whitcralt, I.. II_ 20th Yearbook. CT M. 1948. op. cit.
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one hour or less of serious study, no man ever has, and probably no
man ever will, master the United States system of weights and
measures.'7

In. support of. such criticism it is pointed out that we have different kinds
of measures bearing the same name: two kinds of pounds (Troy and avoirdu-
pois); dry and liquid quarts; eight kinds of tons; and 56 kinds of bushels! We
have measurement units with limited use such as the cord, board feet, and
many others. Standard units interrelated one to another would greatly
reduce the number of items to be remembered and used.
As to the computation load. Morgan and others have used a simple

problem to illustrate the difference: For a cubical tank 6 ft. 9 1/2 inches on
each side find: (1) the volume; (2) the liquid capacity; and (3) the weight of
the full tank of water."

In English units the pupil converts the tank dimensions to inches and mul-
tiplies; then divides the 541343.375 cubic inches by 1728 to get the volume
of the tank in cubic feet. Likewise, he divides the 541343.375 cu.in. by 231
to get the number of gallons. Then to get the weight of the water in a full tank
he multiplies the 313.277 cubic feet by 62.5 and divides by 2000 if he wishes
to reduce it to tons. These are lengthy multiplications and divisions, involv-
ing some 250 numerals and replete with chances for error.

In metric units the task is much simpler. The cubic content is 2.07X 2.07
X2.07, or 8.869743 cubic meters. With 1,000 liters in a cubic meter the
liquid capacity is immediately obvious and arrived at by a shift in the deci-
mal point: 8869.743 liters. And since the weight of a liter of water is by
definition a kilogram, the tank full of water weighs 8869.743 kilograms.
Only 39 numerals are used; one decimal point is moved; there are no lengthy
processes; the number of "chances" for error is greatly reduced.
Nearly all teachers foresee some simplification of the learning process

from the adoption of the metric system, and some economy of time that
would result from it. Hon much the advantage would be and how much time
would be saved still remain in the area of speculation and conjecture. One
group that is interested in the teaching advantages of metric measurement
consists of the teachers of retarded or slow learning pupils, for whom con-
ventional tables of weights and measures and problems that involve the mul-
tiplication a,id division of fractions and mixed numbers are sources of ex-
treme and constant difficulty. C. J. Arnold" makes no effort to predict actual
saving in teaching-learning time, but says that obviously it takes twice as
long to learn two systems as one, plus time to learn how to convert the units
of one system into the other. Therefore, he concludes that to give adequate
preparation for the use of a dual system we make the teaching task about
four times as difficult as it should be.
Some have attempted to be more precise. Ratcliff reports that "educators

estimate that the metric system, by eliminating fractions, would save at least

1? Wells, William C.. Scientific .1/ow/ay 4:196-202: March 19 17.
is Morgan. Joy Elmer. Quoted in 12th Yeatbook, National Council of Mathematics. 1948.

(For complete citation see footnote 3.1
" Arnold. C. J., Minnesota Journal of Education. 26:288 89; March 1946.
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a year of time spent by children in learning arithmetic." Both Martin 2' and
Johnson.'" have doubled this estimate. predicting that the time an elementary
child spends on arithmetic for 2 years would be saved. Johnson says that
schools now spend three times as much time on fractions as on decimals, a
ratio that could be reversed if the metric system were in general use.
Even more daring is the widely quoted estimate by Floyd W. Hough,

chairman of the American Geophysical Study of the Metric System:

Teachers of mathematics will agree that fully- 25 percent of a child's
time and the teacher's as well, could be saved in arithmetic courses
if the simple interrelated metric decimal units were substituted for
the English system of measurement. Such monstrosities as proper
and common divisors and mixed numbers could be laid to rest with
the celluloid collar and the oxcart."

If the saving actually could be as great as 25 percent, or even the
equivalent of the time spent by pupils and teachers for 1 year in arithmetic
teaching and learning, that advantage surely would be tremendous. That
metric measurement would simplify the learning task, and shorten it to some
extent, nearly everyone agrees.
One research study which makes no claim of having proved the point, in-

troduces an interesting hypothesis. It is a UNESCO study of the compara-
tive achievement of the school children of 13 countries in arithmetic skills."
In this study the children in England and Scotland proved less proficient
than those from the countries on the continent with whom they were com-
pared. The authors. in reviewing the result, believe that the most probable
explanation lies in the difference in the measurement systems used in in-
struction, the metric system having been helpful in the cultivation of
arithmetic skills.
Most important of all from the standpoint of good education is the fact that

in the modern world, so dependent on science and technology, the metric
system has become the international language of mathematics and science.
To be literate in that international language and comfortable in this
technological age today's school children in the United States need to
become "just as confident and fluent with metric units of measure as their
counterparts in the numerous metric nations of the world." 25

Adiustrnents To Be Expected

Conversion to the metric system quite obviously will have an impact on
numerous aspects of education. There will be many types of necessary read-

" Ratcliff, J. D.. This Week. April 16.1944.

2' Martin, Geo. S.. The hail-national Metric System of It eiKlits and Measures. Miscel-

laneous Publication No. 2. Washington, D.C., U.S. Government Printing Office, Septem-

ber 1922.
" Johnson, J. T., Seatile Times. March 24.1946.
"Quoted by Helrren. Fred J.. op. cit. p. 349.
" Cited by !telt:refl. Fred J.. /bid.
"Anderson. J. F. and Arnold. C. J., "Elementary Education and the 1970's" Unpublished

paper presented at the Annual Meeting of the Metric Association, Boston, December 30,1969.
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justment: some of them quite simple: some not so simple. The list which fol-
lows is by no means complete but indicates something. of the range and
variety of changes which must be anticipated in the nations' schools:

(1) Courses of study, especially in mathematics and in elementary and
general science, will need to be revised: courses in other fields
reviewed for their contributing influence.

(2) Textbooks and related teaching materials must be reviewed and
revised or rewritten wherever units of measurement are involved.

(3) Teachers most be prepared—and those already teaching be
retrained—to teach the new system effectively.

(4) Supervisory personnel will have to focus on this area as upon any
significant change in curriculum.

(5) Classrooms, shops, and laboratories which do not have them al-
ready must be supplied with the new measuring devices: meter
sticks, metric rulers, scales. etc.

(6) Maps will be introduced with metric grid lines and the distances
scaled to metric units.

(7) Graph paper will be scaled by centimeters and millimeters instead
of fractions of inches.

(8) Purchasing departments will use new specificatioThs, expressed in
metric terms.

(9) Boards of Education will begin to purchase land by the hectare and
square meter.

(10) Even the cooks in the cafeterias will soon be readjusting their
recipes in terms of metric units.

If the total transition were necessary in one quick step, the expense and
disruption of programs would be enormous. If the transition is made in
stages, however, over a considerable period of time, neither the costs in-
volved nor the problems of program adjustMent should be prohibitive. The
experience of other nations bears out that conclusion. Existing facilities, for
the Most part, continue in use until time for normal replacement. Within
reasonable limits the new is introduced as old items become obsolete. Dur-
ing the period of transition the dual system will still persist: the difference
being that the metric system now becomes the basic one, to be learned and
used, and tl!e conventional one a supplementary one for general understand-
ing.

The Experience cf Other Nat ions

Several nations in the recent past have converted to metric measure-
ment or are now in the process of conversion: Japan. India. Great Britain,
Australia, New Zealand. South Africa. and Canada. The impact of metrica-
tion on their school programs apparently has not been serious, though in
several instances specific information on this phase of conversion is meager.
The best reports available on the impact of metrication on the schools are
coming now from Great Britain, where the process has been underway for 5



94

261

EDUCATION

years and will not be completed until about 1975. Out of the experience re-
ported by others come some observations and suggestions such as these:

(1) The system should he introduced into the practices of daily living,
and into the schools, in appropriate stages— not all at one time.

(2) Instruction in the schools should at least keep pace with. and when
possible precede. the actual application of new measures.

(3) Education must play a major role in the transition. Teachers will
work with publishers on new materials. There must be articles in
professional literature; short courses, conferences and workshops;
experimentation with methods; curriculum study; evaluation of
results.

(4) To teach a new system in terms of its relationship to an existing
system is the wrong approach. Instruction must be in the use of the
new system.

(5) A major problem in conversion is logistics. If a manufacturer adopts
the metric system and his suppliers do not, he is in trouble. The same
will hold in education. Instruction must be geared to teacher
preparation and the availability of equipment and materials as well
as to the established deadlines for nationwide adoption.

(6) Instruction in metrics should he limited to the requirements of the
student for his further schooling, job needs, and daily livings. This
means thorough instruction in the basic metric units but selective
teaching of refined and derived units with limited or special applica-
tion.

An excellent brief summary of Britain's current situation has recently ap-
peared from sshich the following excerpt is taken:

The schools are essential to the changeover. Primary schools were
required to adopt the metric system at the beginning of the school
year last September [1969]. It had been a second numerical lan-
guage in the other grades for generations. The students now in the
primary schools will emerge thinking in metric terms. They should
be grateful, because they will have lost a mental rucksack of archaic
measuring units. They will have a simple, logical calculating system.
which takes far less time than the imperial system to learn and will
be the numerical lingua franca of the world.

There will inevitably be a period of bilingualism. The difficulty is not in
learning the metric system; it is in unlearning the imperial one. It
would be unwise to encourage this bilingualism, In Britain we have
had a had example. The weathermen went over to centigrade (which
they should be calling Celsius) but radio and television tried to
bridge the transition by giving temperatures in both centigrade and
Fahrenheit. The result is that everybody waits for the Fahrenheit
figure! With this reminder we do not intend to have road signs give
the mile equivalents of distances expressed in kilometers.26

" Lord Ritchie-Calder. "Conversion to the Metric System." Scientific American 223:17-25;
. July 1970.
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The report on Britain's experience outlines the major conversion stages
being, carried out under the coordinating auspices of a representative Metri-
cation Board. Metric standards will become available and be applied in 1970
to construction industrial materials and to the paper, board, and printing in-
dustries. A small start is being made in metric land measurement but the
major changeover there will be in 1971. Engineering and shipbuilding are in
the first stages of transition and, along with the armed services, have set
1972 as their major target year. Farming also will go metric in 1972 and
1973. Footwear sizes and specifications for fabrics and fibers will be metric
in 1972. In 1973 all road speeds will be posted in kilometers per hour. The
Metrication Board has no legalistic "big stick." However, it "sets the signals
and clears the track" for the switching. Its sanction— which is proving quite
adequate— is the warning that any company, industry, or group which is not
ready by the agreed upon deadline date will be left behind.

Some Represenic,tive Teaching Aids

The statement which NEA is presenting here should not—and can-
not — deal with the specific materials and methods of instruction which will
make the teaching of metric measurement effective. New teaching aids will
be needed, however, as illustrated by the following list of basic items:

(1) Meter sticks and metric rulers.
(2) Cubes, squares. strips, and rods calibrated in metric units.
(3) The meter board, 1 centimeter in thickness and 1 meter by 10 cm,

with grid lines dividing it into squares. The same board cut into
squares which. when stacked. becomes a cube.

(4) Scales and balances calibrated in grams and kilograms, including the
scales used in health departments.

(5) Centimeter grid paper.
(6) Maps in metric scale, showing distances and areas in metric units. '
(7) Cylinders and beakers graduated in metric terms.
(8) Celsius thermometers.

Likewise there are a few basic principles in methodology which ex-
perience and iJcic would seem to dictate, such as:

(1) The instruction in metric measurement will need to begin when the
child is first introduced to the concept of measuring an object and
should continue to be taught, with growing levels of understanding
and application, in every succeeding grade.

(2) Linear units of measure, the easiest to comprehend and apply, will
be taught first.

(3) Instruction w ill need to be restricted to a single system, using metric
units only and without the old units "tagging along."

(4) Teachers will first emphasize the most-used prefixes, introducing
the less-used ones, such as deci- and deca-, after the basic ones are
learned.
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(5) Relatively greater stress will be laid on the use of decimals and less
on fractions.

(6) Much practice will be needed in using metric standards and

estimating in terms of metric units.

Esc imuted Cost o Conversiun

Many- variables enter into any estimate of the cost of metrication. When

and how rapidly the transition occurs could greatly affect the price tag, so far

as schools arc concerned. lf•equipment and materials must be discarded pre-

maturely, conversion could become expensive. If extensive and intensive

teacher training must be done quickly, extra costs must be expected. If cour-

ses of •study and curriculums must be revised under the pressure of close

deadlines, funds for such work will be needed. With a more leisurely

schedule, the amount varying according to one's assumption, such costs

would tend to diminish or disappear altogether.
And again, what is fairly chargeable to the conversion program? I-low

much of the curriculum revision and in-service education, for example,

would go forward in any event — if not on metrintion on some current edu-

cational problem? What part of the new equipment cost for metric materials

would be spent on new equipment of some type no matter what system of
weights and measures is in effect? What administrative costs associated with
metrication are separable and identifiable and which ones wo[:(1 persist if

conventional measurement were still in effect? And so it is with other as-
sumptions. There are many obvious variables and very few objective data on

which valid estimates can be based.
As stated already, the time schedule for conversion is a critical factor in

determining probable school costs. Textbooks and semi-durable instruc-

tional materials for elementary and secondary schools are replaced on an
average, 5-year cycle. Hence no appreciable extra expenditure for texts and

semi-durable materials will be involved if the conversion schedule exceeds
5 years. For more durable equipment some additional obsolescence might be
involved, though this should not be excessive. The longer the conversion
period th.. more new metric-scaled equipment can be acquired on normal
replacement schedule. The N EA Research Division estimates that to
purchase essential new materials and equipment in a single year, at present
cost levels, could run from 500 million to 750 million dollars. But if absorbed
over a span of several years any extra costs should be minimal.

In the same way the cost of teacher preparation, both preservice and

inservice, and any additional administrative and supervisory costs can be

largely or wholly absorbed into ongoing programs if the conversion schedule

extends over several years. In short, educators foresee no major cost
problem for schools, if the United States decides to adopt the metric
system— so long as the conversion period is long enough to make use of nor-
mal cycles and schedules.

One further fact about probable school costs should be kept in mind. Just
as there should lie no excessive additional costs associated with the conver-

80-781 0 - 72 - 18
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sion, there will he no "dollar savings" to the schools—as some have implied.
Any saving in "learning time" for pupils and teachers that the metric system
may produce will simply release that time for other learning experiences—it
will not reduce school costs.

The Metricc; ion Schedule

The National Education Association does not presume to offer a specific
schedu4e for conversion to metric standards. The educational impact will be
only one of many considerations in the development of target dates and con-
version deadlines. And even if the educational impact were all-controlling,
who can say just what schedule of conversion w ould be best for the nation's
schools. On some facets of this problem, however, there is wide general
'agreement among educators:

(1) When and if the decision is made to go metric, a "reasonable lead
time" would be helpful before any significant segment of the econo-
my makes the critical move.

(2) A dramatic kick-off date, with concerted publicity and fanfare,
would help to motivate the early school efforts.

(3) An officially-established, representative board— somewhat like
Britain's Metrication Board—would seem to be a helpful agency in
setting up and following an orderly, coordinated schedule. Separate
deadlines will be needed for various areas of conversion such as, the
time for metric measurement to become effective in the sale of
groceries; a deadline for metric standards in large industries suctras
petroleum, coal, steel, automotive, or aircraft; a deadline for fibers
and fabrics, papers, and other consumer products; a deadline for
metric units on road signs; the time to begin land sales by metric
measurement; etc.

(4) If such a schedule is followed, over a spread of perhaps 10 years,
schools will have few serious problems of adjustment as they keep
pace with conversion efforts.

(5) Undue delay in starting the program—too much lead time in
preparation—would be self-defeating, a retarding influence on the
work in metric measurement now being launched and extended in
the better schools.

Conclusions

First, by and large, the nation's teachers who have seriously considered
the matter seem to concur with science and mathematics specialists that
adoption of the metric system by the United States will be advantageous not
only in the realms of science, technology, and international trade but also in
the area of education. They are aware that problems of adjustment will arise
and some added costs may have to be assumed. But there will be teaching
advantages and educational economies as well.
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Second, the educational impact will be most direct and extensive, but also
easiest to accomplish in mathematics and science instruction; but any chan-
geover to metric measurement Will be felt in nearly all segments of the school
program— for the most part a type of impact that will be welcomed as an im-
provement.

Third, many schools on their own initiative are beginning to extend and
improve their instruction with respect to metric measurement. However,

• their work lacks motivation and will not become really effective so long as
the metric system is a secondary and parallel system. For that reason the of-
ficial adoption of the metric system by the United States would assist all
such schools.
Fourth, the educational .advantages of metric measurement cannot be

questioned: the simplicity of the system: its interrelatedness; its use of
decimals instead of fractions. Few would challenge the fact that the
teaching-learning task would be eased for both teachers and pupils, espe-
cially for pupils with learning problems.

Fifth, some considerable economy would be effected in the time tradi--'
tionaliy spent on elementary arithmetic by both teachers and pupils—time
that could be better spent on other types of learning.

Sixth, while obvious problems and some added costs must be anticipated
it is our considered opinion that the extent of the problems and costs has
frequently been exaggerated; that many of them will be resolved and ab-
sorbed almost unnoticed once a well-planned schedule of adoption gets un-
derway.

Finally, we believe that with a reasonable margin of lead time and a pro-
gram of gradual adoption, spread over a period of perhaps 10 years, there
will be few serious problems for schools and educators and none with which
they are unable to cope successfully.
For these reasons the position taken by the National Education Associa-.

• tion in 1970 and in other recent years seems eminently justified, namely, that
a carefully planned effort to convert to the metric system in the United
States should be put into effect as soon as possible. When this occurs educa-
tors can be relied upon to do their part, willingly and efficiently, in making•
the new system understandable and functional as the international numerical
language of a progressive nation.
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STATEMENT OF NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS

The National Society of Professional Engineers, a nonprofit organization head-
quartered in Washington, D.C., and consisting of nearly 70,000 members who
are engaged in virtually every aspect of engineering practice, appreciates the
opportunity to apprise the Congress of our support for passage of S. 2483.
This bill provides that the international system of metric measurement shall

become the official U.S. system of measurement within ten years following the
bill's enactment. It would direct the Secretary of Commerce to develop and
implement a coordinated national plan of metric conversion in consultation with
agencies of the federal, state and local governments as well as with foreign
governments and international organizations. The Secretary would also be
directed to provide for the participation of industry, science, engineering and
labor representatives. The measure would, furthermore, authorize a program
of metric conversion assistance through accelerated tax writeoffs, grants for
purchases of new tools, conversion loans, public education programs, and other
vehicles intended to enable the nation to move toward adoption of the metric
system with a minimum of dislocation and a maximum of economic benefit.
Most professional engineers support this approach. The arguments favoring

metrication in the U.S. are manifold and persuasive. Many of the country's
industries, in fact already use metric dimensions. Although wholesale conver-
sion will probably be inconvenient to many of the others, and undoubtedly
costly to all, engineers feel that the alternative of not converting will, in the
long run, be far more expensive in terms of the diminished U.S. position in the
international market.
There is also a strong conviction in the engineering community that use of

the metric system will make it easier for engineers to communicate with the
scientific community, and with all counterparts internationally, thus facilitat-
ing a greater exchange of ideas and a simplification in commerce. Some engi-
neers point out that their individual opportunity for mobility to and from the
scientific and educational fields would be improved. Others look upon metrication
as a well-timed occasion to promote better engineering and consequent improved
products through modernization of existing codes and standards. And still others
anticipate that use of metric will ease engineering's computational workload
and reduce the potential for error.

Conversion, once decided upon, should be effected in as short a period of time
as feasible so as to reduce the transitional process to a minimum. While some
engineers speculate that the ten-year period provided for in S. 2483 is a fairly
lengthy time, they recognize, at the same time, that the period for capital
equipment replacement must not be made unreasonably brief. It is suggested,
therefore, that the transition period provision of the proposed law be as well
thought out as possible before adoption.
Another point on which professional engineers have a firm conviction is the

need for a pervasive and immediate educational program at all levels in America's
schools. The metric educational process, engineers feel, should begin at once
with every American student from kindergarten all the way up through
graduate school.
The subject of metric conversion over the years has been the subject of dis-

cussion among the membership of the National Society of Professional Engi-
neers, and, acting on a recommendation of the Society's Professional Engineers
in Industry Practice Section, the Society's Board of Directors adopted the fol-
lowing formal resolution on July 8, 1971:
"The National Society of Professional Engineers respectfully urges the Con-

gress to enact legislation leading to adoption of metric units as the standard of
measurements of the United States within a period not to exceed ten years. The
transition should be accomplished in planned stages so that everyone in com-
merce, industry, construction and everyday life may become thoroughly familiar
with the metric system and minimize confusion. Instruction in metric units
should begin at once in all educational institutions to students of all ages. Each
state and all governmental agencies should be advised to adopt legislation and
procedures necessary to conform to the national policy.
The Society is convinced that the benefits to all future generations of conver-

sion to the metric system of measurements far outweigh the difficulties that will
be encountered in the transition period."
The National Society of Professional Engineers favors S. 2483, and urges its

enactment into law.
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STATEMENT OF FREDERICK L. WILLIFORD, EXECUTIVE VICE PRESIDENT, NATIO
NAL

MICROFILM ASSOCIATION

Mr. Chairman: The National Microfilm Association supports the systemat
ic

and planned transition from the current U.S. Customary Syste
m of Weights

and Measures to the International Metric System.

The National Microfilm Association is a national professional/trade
 associa-

tion representing over 5500 users and manufacturers or vendors
 of microfilm

equipment and systems.
Virtually every segment of our economy, including government, is rep

resented

within the user group in our membership. Almost every major 
manufacturer,

vendor and supplier of microfilm equipment is also represented in
 our member-

ship. The National Microfilm Association is the recognized represent
ative associa-

tion of the Micrographics Industry.
Indicative of our association and industry commitment to the met

ric system,

the Association officially endorsed the recommendation to the C
ongress made by

• the Secretary of Commerce, the Honorable Maurice H. Stans, th
at the United

States change to the international metric system as deliberately as
 possible.

Our Association recognizes that the orderly transition to t
he metric system

requires considerable education. Our Association has respon
ded to the edu-

cational needs of our industry. A chronology of our efforts an
d the success we

have enjoy will be of interest to you and to the Committee.

Following the Association's official endorsement of our industry's con-

version to the metric system (Feb. 10, 1971), we immediately 
embarked on

an educational program to provide accurate information on
 conversion factors,

symbols and information on conversion factors, symbols and infor
mation which

would facilitate conversion and prepared an illustrative brochu
re indicating

metric units, symbols and abbreviations. This informational bull
etin was sent

to our entire membership to assist them during the transition peri
od.

We also developed a "Metrication Computer" which is an inge
nious slide

rule especially designed for the micrographics industry. The Metrific
ation Com-

puter permits easy conversion of liquid volume, luminants, flow,
 length and mass

from U.S. units to metric units.
At the present time we are disseminating to all interested parties

 within the

industry a series of metrication posters with the theme "Think Mer
ic" which

shows visually the comparisons between the U.S. measure and 
the metric

measure.
Coupled with user education, the Association has embarked upon an

 effective

program to encourage the manufacturers and vendors of systems and
 equipment

to adopt the metric system in their manufacturing and systems desi
gn. As of this

date, 17 companies, representing a substantial portion of the indu
stry sales

volume, have officially adopted the metric system in their microfilm divi
sions as

a direct result of NMA efforts. There companies are as follows:

Allied Microfilm Corp.; Bell & Howell Co.; Dakota Microfilm Service,
 Inc.;

E. I. duPont de Nemours & Co., Inc.; Eastman Kodak Co.; The Ednalite
 Corp.;

• GAF Corp.; Itek Business Products Div., Itek Corp.; Kalvar Corp.; K
leer-Vu

Industries Inc.; 3M Co.; Microfilming Corp. of America; Prestoseal Manufac
tur-

ing Corp.; Realist, Inc.; U.S. Microfilm Sales Corp.; Washington Scientifi
c In-

dustries, Inc.; and Wilson Jones Co.
In addition, our technical journal and our news letter continually encourage

• our industry to prepare themselves for the official adoption of the metric sy
stem

by the U.S. government.
Although we have not had an opportunity to study the proposed legislation, we

respectfully urge the Committee to be favorably disposed toward the systemati
c

and early adoption of the metric system in the United States.

STATEMENT OF ANDRE NADASH

Mr. Chairman and members of the committee, I am Andre Nadash, an inde-

pendent consultant specializing in metrication, and I am pleased to present m
y

statement, and ask that it be inserted into the record.

I came from Budapest, Hungary, where I had a small instrument factory. W
e

also manufactured diverse parts and as everyone else in the industry, if needed,

were able to do these in non-metric measurements also.
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I was educated in Europe, presented papers and lectured, particularly on meas-
urements. I was a member of the Measurement Technique and Automatic Sci-
entific Association, a subsidiary to the Hungarian Scientific Academy. I also had
the pleasure of attending practically all of the Bureau of Standards US Metric
Study Conferences. I am presently Director for the Mid-Atlantic Region of the
Metric Association.
As my education was in metric, I feel that I might contribute some worthy

thoughts in the debate on metrication, which we have fought since 200 years. Even
though some of my thoughts at first do not seem to be related to the subject, in the
final analysis it will have a big impulse in the right direction.

It was in 1790 when Thomas Jefferson asked Congress to change to a new meas-
uring system, which was reported by the French National Assembly. However, it
was only some years later that the system was completely established.
On May 18, 1866 the 39th Congress, 1st Session, authorized the use of the metric

system of weights and measures under ACT #H.R. 596 and H.R. 597.
In 1875 the Treaty of the Meter was signed by 17 Signatory Members: Argen-

tina, Austria-Hungary, Belgium, Brazil, Denmark, France, Germany, Italy, Peru,
Portugal, Russia, Spain, Sweden-Norway, Switzerland, Turkey, United States and
Venezuela. All of them—except U.S.—has been on metric for a long time; and
we, who signed the Treaty, are the only industrial nation in the world still using
a long outdated system—even though with this signature and some other adminis-
trative procedures we are officially a metric nation. Therefore, I raise the ques-
tion—why are we discussing metrication in its present form instead of simply
saying, learn and think metric because the non-official and outdated present units
of measurement can't be used—say after 1980.
Here I Would like to mention that the need to measure anything with the

same measurement all over the world is not new and is not a necessity developed
in our "modern age". It dates back long before 1700 and there is strong evi-
dence that Soime 5,000 years ago, during the Indus Valley CivilizatiOn (3,000-
1,500 BC) in North-West India, an unbelievable uniform system of weights
and measures existed. Now 5,000 years later only some small and non-indus-
trial countries are non metric and even those are in preparation to adopt the
metric system.
May I give a little more statistics regarding countries which are recently

going metric, with the remarks that those in all capital letters made the de-
cision in 1970, the others earlier:

Australia Ireland SINGAPORE
Bahrain Kenya* South Africa
BOTSWANA Kuwait Swaziland
Canada MALAYSIA Tanzania*
CEYLON MAURITIUS Uganda*
FIJI New Zealand United Kingdom
Ghana NIGERIA ZAMBIA
GIBRAIMAR Pakistan BERMUDA**

At present, the non-metric countries are: the Caribbean countries, or if you
prefer West Indies and South American Guyana, but they are in a planning
stage. Puerto Rico is familiar wth both systems and road signs are in kilometers
and miles. What is left at present is in Southwest Asia: Muscat & Oman,
Southern Yemen and Burma; in Africa, Gambia, Liberia and Sierra Leone;
the small islands in the Pacific, Tonga and Nauru (British Commonwealth).

Shortly the whole world will become metric and there is no doubt, that we
as the most technologically advanced nation—the only nation in the world
whose astronauts planted its flag on the moon, that we will remain on earth
with the outdated inch and pound system and watch our trade deficit growing.
We have to compete in every way with the other nations and to do this we
must definitely go metric and have the same language of measurement that
every other advanced nation uses.
May I submit some statistical data which proves our guilt in the past on

postponing metrication and which will show how much more difficult it will be
in the future if we postpone the changeover now. I will deal basically with three
statistics only: population, roads and cars.

*Will finish changeover this year.
**Has decided in 1971.
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1. Population (rounded figures) : 1790, 4,000,000; 1860, 31,500,000; 1870, 40,-
000,000; 1880, 50,000,000; 1890, 63,000,000; 1900, 76,000,000; 1910, 92,000,000
1920, 106,000,000; 1930, 123,000,000; 1940, 132,000,000 1950, 157,000,000; 1960,
180,000,000; 1970, 205,000,000; 1975, 220,000,000 (estimated); 1980, 240,000,000
(estimated) ; 1985, 260,000,000 (estimated).

Population grew tenfold from 1790 to 1870, and approximately doubled in the
next 32 years. Then in less than 50 years it doubled again; or from starting
point of 1790 until 1970 the growth was over 50-fold. I do not have statistical
figures at my fingertips regarding school enrollment but even so it is easy to see
or estimate the growing need for education. If we had metric educated everybody
in 1790, it was only 4,000,000 people to educate. At that time it was much easier
as we had practically no industry, cars, roads, etc. In our complex world of
today we have to educate more than 50 times more people; and without any
statistical basis I assume that only the school-age population now is more than
20-25 times the entire population in Jefferson's time. I have, however, data from
Valley View, an elementary district about 50 km south of Chicago. In 1953 Valley
View had five one-room country schools with a total enrollment of 89. Ten years
later, in 1963, enrollment was 2,400; in 1970 it was 7,000.

2. Road's:
It is not my intention to give complete statistics on roads, however, I would

like to mention that at the beginning of this century we had about 80,000 miles
of primary roads and in 1965 414,000 miles-adding together the secondary and
other roads, it totals 3,690,000 miles. If my information is up to date, then the
total road mileage at the end of 1970 was 3,710,300. I cia.n easily assume that
most of the present road mileage (even second and third-class roads) are better
roads than the 80,000 at the beginning Of 1900.
3. Cars and other motor vehicles:
The number of registered cars in 1900 was 8,000; 1903, 32,920.
With trucks included, this came in 1904 to 55,290; 1905, 78,800; 1915, 2,-

490,932.
With trucks and buses included in 1925 to 20,068,543; 1935, 26,546,126; 1945,

31,035,420; 1955, 62,688,792; 1965, 90,357,667; 1969, 105,096,603.
The roads, of course, have not grown in length to the proportion of the num-

ber of cars, but many of them have been made much wider, better and, naturally,

new roads were built to take care of the rising number of motor vehicles. Chang-

ing of road signs is a fairly costly procedure for the Federal and State Govern-

ment but with proper coordination with the Maintenance Department, this cost

can be minimized and the changeover managed without any trouble. If we build

new roads now, it has to be dominantly done with metric signs.

I recommend practically the same procedure with cars. I'm not talking in the

field of metric engineering, in which the public is not interested, only in the

metric instrumentation; namely, the speedometer and odometer in km. The gas

tank gauge is marked anyway in full, %, 1/2, 4 or empty. A low-cost drive ratio-

corrector or drive ratio-adapter can easily be engineered for old cars on the

road. This was made for American cars in Europe in the past

I strongly recommend that in every field of metrication the cost lie where it

falls. Large industry can in 10 years absorb the cost of metric tools and dies

as the old tools have to be replaced from time to time, because they are either

outdated or worn out. The same is true of smaller industries; and as the entire

industry modernizes with new machinery, they have in addition a good tax

advantage. It is not my intention to go into a lot of detail, w regarding many

industries and mainly the changeover expense by the labo rorce, but I would

like to state some possibilities in order to present the right perspective as com-

pared to the exaggerated figures.
It is mainly the machine-shop worker who needs the - 'led expensive tools

and some of them need more than others. If there is a sill. . they would request

more than necessary-thus getting free tools in the nal • metrication. Here

I suggest that a company buy the tools, as they can get them at a much better

price than the individual workman. Let the company give the workman metric

tools in exchange for his old tools. The old tools are to be kept by the company

for ten years and then returned to the workman. If the workman leaves the com-

pany, he turns in his metric tools on loan and gets back his deposited old tools.

Or, the worker can pay the cost of the tools within a 10-12 month period and

get back his deposited tools. The amount paid for the metric tools is tax deducti-

ble.
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The temporary inconvenience is nothing compared to the benefits of metrica-
tion at the end of the metric transition period. It will show benefits in educa-
tion, standardization, cost, international trade—simplicity in every way we meas-
ure. Many machines and tools can produce metric parts with a little adjustment
or minor modification.
May I repeat myself—I'm against any subsidy! Metricate and not subsidize.

If we start with a a subsidy, then every car owner can ask for a subsidy to
change his speedometer to metric and every housewife is also entitled to a sub-
sidy to change bathroom and kitchen scales to metric.
The entire change to metric is much simpler than some see it and the estimate

of a $100-200 billion cost is grossly over-exaggerated. We have learned from
Great Britain that the cost of metric conversion is much less than expected.
When someone says that everything has to be changed, then I recollect a state-
ment from the Singapore Metric Board "Nobody would be so foolish as to claim
that he cannot make metric furniture because he does not possess a metric saw to
cut the wood with."
I was sorry to note that some Union spokesman talked about members of the

Union, the working man and the consumer, as not being able to metricate—under-
estimating their knowledge which is far from the truth. I'm not a Union mem-
ber but resent the idea, if not directly but indirectly, that these people are con-
sidered unintelligent. I have reliable information that in Great Britain, which is
about halfway in the process of going metric, a plumber who comes out to the
house for repair work talks only in metric terms. I do not believe that the Amer-
ican workman and consumer cannot do the same and under-estimating their
knowledge is .only to undermine the whole metrication program. But, if it is true
that the American workman and the public in general is so under-educated, it is
more proof that we need the metric system now, which is much easier to learn
than our present outdated and very complex system. It is, too, common knowl-
edge that these workmen earn high wages. Why should his wages be so high if
he is not even capable of learning to convert to a simple method.
Many of our workmen, by the way, have learned something about the metric

system in schools; however, we don't have a firm metric educational program as
of today. It is also learned in the Service, where a lot of metric is already used
(and also NASA). Traveling to Europe has made millions of people aware and
familiar with the metric system, and I have not found one who does not prefer it
to the inch-pound system. We can save a lot of time in education by teaching
metric—which time can be utilized elsewhere where it is most needed.
Some of the metric opponents I suppose don't even know what they are talking

against. Many things in our every-day life are already metric without people
realizing it; i.e. TV, Electronic, Electricity, Photo-film, Microfilm, Medicine,
Science, etc. If talk is about confusion in the changeover period, they never
realize how little actual measuring is done by the average person. Gas, for
example, is bought either by "fill 'er up" or by the Dollar ($2 please) ; or we buy
beer by the bottle or six-pack and will buy it the same way, even if it will be
measured in different units and will be just a little bit different in size. In no
time, these different numbers or sizes will become familiar and a precise defini-
tion will not be important in every-day life. This method will not present prob-
lems to the average man or housewife and they will rapidly become used to
buying goods in metric quantities, with only an occasional mental conversion
at the beginning. As soon as we are metric—let us say in food and related items—
there is no more need to prepare "unit prices" because the consumer himself can
figure it out easily. There is no possibility "that the confused consumer would be
easily cheated", as one labor spokesman said. It is just the opposite, and though
I have respect for the knowledge of the public, I must admit that with our present
system they can be cheated; as it is not easy to compare prices on merchandise
packed in fractions, ounces, double pack, king size, etc.
It is more important to think metric than to convert back and forth. We soon

learn that the freezing temperature is 0 °C; comfortable room temperature is
22 °C; and the body temperature is 37 °C, with 38 being feverish, 39 very feverish
and 40 to 42 is dangerous; and boiling temperature is 100 °C and thus the average
individual has learned enough to avoid conversion. The simpliest and accurate
enough conversion is:

(F — 28) 2 = °C
(Fahrenheit) 50 — 28 = 22 2 = 11 °C

However, without converting one to the other, the meteorologist on TV can be
the best teacher.
In New Zealand the meteorological temperatures are already expressed in

Celsius ( °C) and rainfall in millimeters (mm) since July 1971. The change
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was made following two weeks of intensive publicity. After the chan
ge, Fahren-

heit degrees and inches of rain were completely dropped from all 
meteorological

announcements. I'm sure we can do the same. Just start educating t
he people

without over-educating them. A meter is a meter and we don't hav
e to explain

wherefrom we derived the meter, but some years from now, a
fter the meter

becomes a household word, we can come up and say that the Equator 
is 40,000

km, etc. This is more than enough for the average person. The
re is no reason

for over-educating the average man with scientific theory, as most
 of them

don't know or ever heard about krypton, wavelengths in vacuum, spe
ctrum, inter-

ferometer, etc. and, therefore, are unable to understand it. Educate but
 make it

simple and understanding without over-educating.
May I mention also that almost every indu,stry is using in some 

way or

another metric measurements and without coordinated governme
nt help our

changeover will be an uneconomical 40-year struggle, as it was in Japa
n.

A well-coordinated 10-year program is what we need and, of 
course, every

sector of the industry has to work out its own program to do its be
st and with

lowest cost. This paper is not intended to go into more detail for 
every sector

for it is not needed, as the Bureau of Standards' Metric Study co
vered every-

thing so well.
If I would want to criticize the report to Congress "A METRIC A

MERICA,

A decision whose time has come", I can only criticize the title, which mi
ght have

read "A Metric America, a Decision which is Past Due for 100 Years."

With metrication we help to break down the trade barrier, as many f
oreign

nations refuse to buy non-metric products; for example, we could 
sell our

cars where we can't today. Ford Pinto (GM-Vega is partly) is metric
 car and

Ford has built a new $100,000,000 plant for the Pinto, yet other Ford cars ar
e non-

metric. We would like to hear from Ford here what Allen Aitken, Gr
eat Brit-

ain Ford's Director of Car Engineering, says; namely, "Every measur
ement

from the clay model stage of a new car to the final prototype is now fully 
metri-

cated." Not only cars and other finished products made in non-metric have
 a

handicap in exporting to metric countries but also any liquid product in 
non-

metric bottles, food, canned goods, etc.; even shipping papers can and ha
ve

caused difficulties and confusion. '
We must realize that no 100% metric nation exists at the present. Metric

countries which obtained, for example, locomotives from U.S. and need a
ny

replacement parts will have to be supplied with the same as the original. If
 a

pressure gauge with a half-inch thread connection is needed, it will have to 
be

replaced with a half-inch thread. As long as any machinery, instruments, etc.

are usable but should have to be repaired, they have to produce the parts needed

in non-metric sizes; but it will eventually die out and then all will be metric.

There is no question that we have to do our utmost to expand our interna-

tional trade and to eliminate our present trade deficit. There is hardly any sec-

tor in our giant industry which will not profit from the growing export ma
rket.

Contrary to some predictions that we would lose business if we converted, I

have evidence that even though we are non-metric now, some of our small
er in-

dustries have already produced and delivered abroad cutting tools, drills, taps

and dies, etc. in metric sizes.
The dry-wall board and plywood industry exported boards in metric sizes and

it was no hardship for the worker to change over and back again. It is impos-

sible to reach every sector of our industry in a short statement, detailing what

they have done, what they should do. how to convert, etc.; but I must say that

we have had enough talks and discussions in the past 200 years, and now is the

time to do something in a positive way.
Our unemployment rate would benefit by a changeover. We need technically

more educated people, for instance, to change fabric measuring devices, gasoline

pumps, face plates on scales, postal scales, computing scales, etc. to metric;

mass production of new kitchen and bathroom scales, weights, new thermometers

for industry and home use, liquid measuring devices; control devices for mass,

liquid temperature, etc. There would be no industry which would not be affected.

In short:
1. A nationally coordinated plan is essential and with proper leadership we

can change to the metric system (S I) even better than others have done, since

we can learn from their experience (G. B., South Africa, Australia, New Zealand,

Canada, India, etc.)
2. A well coordinated ten-year changeover period is necessary as many sec-

tors of our industry already have gone metric on a voluntary basis.

3. A strong metric education program has to be launched, starting with the

first grade and perhaps even kindergarten.
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4. It is foremost important that all cost be held to a minimum and lie wherethey fall.
I am grateful for the opportunity to present my views and I am ready andwilling to help and assist in changing this 200-year debate to a 10-year change-over period, after which we can proudly announce—USA is metric!

STATEMENT OF DR. JOHN M. FLOWERS, VICE PRESIDENT, METRIC ASSOCIATION, INC.;DIRECTOR, PROJECT FOR METRIC RESEARCH, COLLEGE OF SCIENCE, DEPARTMENT OFSCIENCE EDUCATION, UNIVERSITY OF SOUTHERN MISSISSIPPI

Mr. Chairman, it is a privilege to have the opportunity to summarize morethan a decade of experience in teaching the metric system to hundreds of collegechemistry and physics students, to thousands of non-science majors in under-graduate science classes, and to many students in elementary and junior andsenior high school. This experience also includes participation with teachers informal and informal metric study workshops.
Learning to think in metric terms is not easy, but in a carefully organized

and coordinated program it can be done in a reasonable time and without exces-sive cost. A very large segment of our population in schools, business, industry,
and society as a whole is ready and willing to learn to use metric units as the
predominant measurement language.
A search of the extensive recent literature on the subject in newspapers,

popular magazines, and scientific and technical journals reveals that, in situa-tions where unequivocal measurement is of primary importance, conversion of
the United States to the metric system is an accomplished fact. Every major
scientific and educational organization has endorsed the thesis that thinking and
working in metric terms is an immediate need, and has called for nationwide
measurement education programs.

It should be made clear that the International Metric System referred to is
le Systeme International d'Unites and is known as SI in all languages.
Regardless of the program for metric conversion which is eventually adopted,

there are two immediate actions which should be taken by the Congress:
1. Declare the international metric system as the official and standard system

of measurement for the United States.
2. Authorize the Commissioner of Education to participate with public and

private nonprofit institutions to develop and carry out programs for educating
every American schoolchild and the public at large to think in metric terms.

Additional actions can be taken later after due consideration for the needs
and desires of all sectors of our society.

STATEMENT BY WASHINGTON SOCIETY OF ENGINEERS ON THE METRIC SYSTEM

When the United States and the United Kingdom were the leading industrial
nations of the world, their exports of capital and manufactured goods were in
such demand that they could be exported with little consideration of the systems
of weights and measures in use in the importing countries. Now there are many
highly industrialized nations all competing in the world market. The US and the
UK are faced with stiff competition especially in the field of metal working
machinery and machinery and allied products. Our total exports are declining and
we have an adverse balance of trade.
The UK has officially embarked on a ten-year conversion program aimed at

improving her competitive position in the world market. Ninety percent of the
world is on the metric system leaving the US and Canada (with 10% of the world
population) the largest countries remaining on the inch-pound system.
By Congressional action the Department of Commerce is now engaged in a

study to determine the impact of increasing worldwide use of the metric system
on the US. The report to the Congress will be the basis for possible legislation.
Ease of calculation in trade and industry and ability to compete in overseas com-
mercial, industrial, engineering and scientific activities have been cited as jus-
tification for the changeover.
The Washington Society of Engineers believes that:
(a) An educational program is desirable to acquaint the public with the metric

system.
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( b ) Engineering and technical societies should assist the Government in its
current study.
(e) All engineering based industry ( such as construction, capital goods,

machinery and allied products) should assist the Government in its current
study.
( d) All persons whose future activities will be significantly affected by a

decision to "go metric" are urged to consider carefully its impact on the economic
health of the country.
( e) Legislation will be required to fully implement the use of the metric system.

A period of dual usage will be necessary with the new units of measure.

[From the Washington Post, Oct. 3, 1971]

METRIC SWITCH GAINS FAVOR, BUT STILL UNKNOWN TO MOST

( By George Gallup)

PRINCETON, N.J.—Secretary of Commerce Maurice E. Stans expects the United
States to convert to the metric system in about a decade's time, assuming there
is approval from Congress. All major nations of the world but the U.S. use the
metric system of weights and measures.
The latest nationwide Gallup survey shows the public is far from prepared for a

changeover. Conversion would affect every citizen—from the housewife to the
bank president. U.S. schools would have to make major adjustments, although
many high schools are already teaching the metric system.
The latest survey shows that fewer than half of U.S. adults (44 per cent)

say they know what the metric system is. Among those who are aware of the
system, however, opinion is divided evenly between those who favor and those
who oppose adoption by the U.S., 42 to 42 per cent. Another 16 per cent express no
opinion.
In the current survey eight in ten persons who have attended college are

aware of the metric system and opinion in this group is 5-to-4 in favor of
adoption of this system.
While the public appears to be less than enthusiastic about the metric system at

the present time, a comparison of the latest survey with a comparable one in
1965 shows a growth both in public awareness and support for adoption of the
system.
In the 1965 survey, 29 per cent indicated awareness of the metric system,

compared to 44 per cent today. In addition, the weight of opinion at that time
was against our adopting the system, 46 to 37 per cent, whereas now opinion
Is evenly divided.
The latest survey results are based on personal interviews with 1505 citizens,

18 and older, living in more than 300 scientifically selected locations in the United
States during the period Aug. 20-23. This quesiton was asked first:

• Do you know what the metric system is?
Following are the latest results compared with those from the 1965 survey—

nationally and by education level:
Following is the national comparison between 1965 and 1971 in levels of aware-

, ness :
Percent

1965   29
1971   44

In both surveys the aware groups were asked the following question:
Would you like to see the U.S. adopt the metric system?
Following are the latest national results compared with those from the earlier

survey:
(Based on aware group)

1965
Percent

1971
Percent

Yes, favor 37 42
No, oppose 46 42
No opinion 17 16

100 100
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[From Product Engineering, Mar. 1, 1971]

BRITISH FIND A BOTHER AND A BOON

Despite many frustrations, British engineers are more solidly in favor of
"metricating" ( their word for switching to metric or SI) than when they started
their voluntary 10-year switchover in 1965.
The reason for British enthusiasm is simple: Opportunities to discard outmoded

ways of doing things, and thus eliminate marginal product lines, have been par-
ticularly rewarding. And, most important, designing in SI-only for trade with
metric countries, English engineers have seen overseas business increase between
40% and 60% in 15 years.
The problem. However, even today when these engineers are past the halfway

point in their conversion period, they are still finding that metricating is often
like the old army game of "hurry up and wait." You race to complete your own
designs for a product in SI, only to wait on converted drawings or metric compo-
nents from other sections or suppliers.
When Alan Longworth, designer of home appliances for Ascot Gas Water

Heater Co. Ltd., part of the Radiation group of companies, receives drawings
from other divisions that have not yet gone entirely metric, he must devote about
5% of his time to complicated conversions.

Longworth's company was one of three that Product Engineering visited in
1968 for an article published at the time the U.S. Metric Study was getting under-
way (PE—June 3 '68. p. 18). Another of the companies visited was English Elec-
tric Co., which is now 85% metric. Edward Pearson, its chief engineer, is as
enthusiastic about metrication as he was in 1968.

English Electric, like most British companies, is coupling the metric change
with plans for launching new product lines, probably timed to coincide with
Britain's entry into the Common Market. Pearson says the U.S. must "get on" with
conversion because of all the overseas trade opportunities it will miss if it doesn't_
A major holdup is still one of getting supplies.

AND ELSEWHERE

Obtaining supplies in metric dimensions was a problem for Stavely Machine
Tools Ltd. when it began metricating in 1968. At first, for example, cap screws in
metric sizes were hard to find—and cost 10% more. Stavely had the choice of
reverting to standard British sizes (entailing redesigning, plus rewriting main-
tenance and instruction mannuals) or making the screws itself. It chose the latter
course. For another product line, Stavely had to go to the Continent for some
metric components.
But the metricating story at Stavely is not all dark. New lines of metric milling

machines are selling well, and there is also a new instrument that can be attached
to the lead screws on certain machine tools to provide simultaneous read-outs in
both SI and inches. Developed to meet the company's own machine shop
needs, the $48 instrument is selling at the rate of 1000 a year.
Although Stavely has already made substantial sales to metric countries (in-

cluding several million dollars' worth of gearboxes to the USSR and eastern
Europe) that would have been impossible before conversion, B. J. Davies, sales
and marketing manager, is aware that Continental suppliers will find new mar-
kets in Britain as well. But he thinks the competition will be beneficial.

COST UNKNOWN.

But the English cannot tell even today what the costs of such benefits will be.
Gordon Bowen, director of the British Metrication Board, told one of the U.S.
Metric Study conferences last fall: "Many of our firms with sophisticated ac-
counting techniques have concluded that trying to identify the metric cost ele-
ment is not truly meaningful and certainly not worth the accounting effort
required."
In retrospect, however, the British wish they had done some things differently.

For example, it was a mistake not to push for official government backing. Also,
the Metrication Board itself was not set up until 1969, four years after the
program got under way.
But perhaps one of the most significant practices that has developed in Eng-

land to push conversion along is that many companies and even trade associa-
tions have engaged in activities normally forbidden by British antitrust statutes.
These have been "winked at." More than one U.S. observer has suggested it
would be well to investigate the antitrust implications of a U.S. conversion pro-
gram with the Justice Dept.'s Anti-Trust Div.

•
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[Prom Product Engineering, Mar. 1, 1971]

WORLD STANDARDS SPEAKS SI ONLY

There are some impressive engineering authorities in the U.S. who will te
ll

you that the question of conversion to the metric or International Standards

(SI) is incidental to the more basic question of this country's perilously w
eak

position in the writing of international standards.
This position is so bad that it contrasts sharply even with the less-than-perfect

domestic U.S. standard-making apparatus. Worse yet, too many U.S. engineers

and businessmen view with suspicion the very active efforts of industrial nations

abroad to codify and make more uniform the frequently conflicting national

standards that make Europe a standards chaos even today (PE—July20'70,p40).

ROLE OF THE U.S.

Such efforts are really attempts to achieve the same uniformity that U.S.

industry has long enjoyed in many fields.
Witnesses to the critical situation are numerous and vocal. For example, J. S.

Weber, manager of special projects for Hughes Aircraft Co., Los Angeles, told

Product Engineering, "Increased participation by the U.S. in developing inter-

national standards is more important than changing the measuring system; how-

ever, the relationship is very close, since almost all the International Standards

Organization's standards are expressed in metric terms."

Witness: William K. Burton, manager, metric systems development of Ford

Motor Co.: "Let's ask ourselves the question: Why have Europeans been more

successful recently in gaining international recognition of their national stand-

ards? I think the main reason is that most countries have one strong, recognized

engineering-standards organization."
Witness: Anthony J. Green, manager, engineering methods and standardiza-

tion for ITT-Europe, Brussels: "The mere fact of U.S. metric conversion is a

minor point in relation to the side effects such a move would have in supporting

U.S. positions in international standards-making."

FIRST REPORT

Strong convictions such as these are among the reasons why the U.S. Metric

Study's (USMS) first report to the Secretary of Commerce and Congress dealt

only secondarily with questions of conversion to SI. This report is entitled

"International Standards" (National Bureau of Standards, document SP 345-1,

Government Printing Office, Washington, D.C. 20402; $1.25).

The report is the work of a USMS task force headed by Robert D. Huntoon

of the NBS, and it details the conclusions the group reached, which included

these: that the need for more effective international standards-making partici-

pation by the U.S. lends some support to the proposal for U.S. coversion to SI;

that immediate steps by the government are necessary if the U.S. is to partici-

pate in international standards-making already in progress, and if a maximum

of U.S. engineering practices and standards are to be included; that U.S. par-

ticipation in such global standards-writing would facilitate conversion to SI

rather than the other way round, and that SI usage in international standards

does not, of itself, pose serious complications to U.S. participation.

REASONS FOR THE METRIC SYSTEM—AN INFORMAL SYNOPSI
S FOR LAYMEN OF

REASONS WHY THE UNITED STATES MUST CHANGE ITS SYSTEM OF WEIGHING

AND MEASURING THINGS
(By Olaf Tellefsen)

ORIENTATION

It has long been a fond dream of people the world over that mankind some day

may agree on a common way of measuring things. That is, to have one set of

units of weights and measures, good throughout the entire world. It has long

been a fond dream with little prospect of its realization; yet the trend contin
ued

relentlessly in that direction until in our time, with the economy of nations so

heavily dependent upon modern technology and international commerce, a com-

mon way of sizing things and of establishing common standards has become an

absolute necessity.
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The system that has won out is the metric system. It was developed towardsthe end of the eighteenth century by French scientists who had in mind the loftyidea of creating a system "to suit all people for all time". It was natural,therefore, that France became the first nation to put it to use. But with theTreaty of the Meter, in 1875, the United States and most other industriallydeveloped nations gave it international recognition, which meant that metricunits were made acceptable for expressing sizes and quantities in internationaltrade. Soon thereafter, it was adopted by international scinnce as the commonscience as the common system in which to record data and transactions ofsystem in which to record data and transactions of universal consequence.From then on, it NV? S only a matter of time until nations, one by one, discardedtheir old ways of measuring in favor of the new. Even Great Britain found itselfcompelled by circumstances to forsake the Imperial gallon, the foot and thepound and embark on a program of compulsory conversion of its industries tothe metric base.
That left the United States in the position of a lone outsider in a metric world.As anyone can understand, that is an untenable position, and for severalreasons; but to work out of it presents some formidable problems.
The worst one of those is to convince the American people, and particularlyAmerican industrialists, that the immediate difficulty is not of a technical nature.It is, rather, to overcome a long established belief that our measuring system isthe better system, and that the rest of the world would have done better byadopting our methods and standards. It is surprising how many Americans stillcling to that belief and show no inclination to concede.
That attitude on the part of so many has made it necessary for the governmentto proceed slowly and with extreme caution, first to ascertain what to do aboutabout the metric challenge and, next, how to do it.
Back in 1968, shortly after Great Britain had decided on general metrica-tion, Congress authorized a 3 year study of the situation as it affects this country,and to make recommendations relative to what would serve its best interests.

That study, officially referred to as the U.S. Metric Study, was headed by theNational Bureau of Standards (under the Secretary of Commerce) and assistedby prominent manufacturers, technical societies, commercial and educational in-stitutions. In other words, it had the benefit of the views of those who would
be most directly affected by whatever recommendatons it might make.
With the Study completed, the Secretary of Commerce presented his report toCongress on August 9, 1971. It was an imposing document, consisting of 180

pages with additional supporting material. In it, he made the following recom-
mendations :
That the United States change to the International Metric System deliberately

and carefully;
That this be done through a coordinated national program;
That the Congress establish a target date 10 years ahead;
That there be a firm Government commitment to this goal.
Those were well considered and well supported recommendations—what the

Government had been waiting for. Consequently the President declared a few
weeks later in a public address that "this country will increase its use of the
metric system over the next 10 years with virtually complete conversion as the
ultimate objective".
That was a momentous decision—for this country and for the world. It closed

the circle, and with one stroke made the world a 100 percent metric world, mak-
ing the fond dream of the Ages finally come true.
However, to make a decision is one thing; to put it into effect is quite another.
It is true, of course, that if the United States was up against an original

situation, there would be reasons aplenty for apprehension and overcaution. But
such is not the case by any means. Other nations have breezed through con-
version in a routine manner, finding that the most dreaded problems had a
way of largely solving themselves.
The ameliorating factor is the metric system's natural appeal to practical

people. As soon as they learn to use it, and to take advantage of its time-saving
simplicity, they will apply all their ingenuity to get away from the cumbersome-
old system. It was that enthusiasm on the part of engineers and craftsmen that
helped other countries through the critical stages of their conversion to metric.
Our engineers may even do a better job of it because they have more to do with
and more aggressiveness. In other words, the transition to metric is likely to be
far less trying than American rnaufacturers have assumed.



277

It means that metric based merchandise may appear in stores and supermar-

kets much sooner than expected. That will pose a quite different problem: Will

the public be ready for it?
As of today, when this is written, the majority of Americans have no idea of

what is in the wind. But, when informed, they cannot see that a new way of

measuring and weighing things will benefit the common man in any discernible

way. Contrarily, they expect utter confusion when a pound of hamburger or a

yard of cloth is called something else.
Actually, to prepare the public for the coming of metrically sized and labeled

goods is of immediate and most pressing concern, and it poses some formidable

problems relative to how to go about it. That, at least, is how it appears to those

who have not the process in operation.
Fortunately, however, there are precedents from other countries to go by—

precedents which show that with the proper incentive the public will take to

the metric system like ducks to water.

THE PUBLIC INCENTIVES

While canvassing a cross section of consumers for their opinion of my hand-

book on the metric system for laymen, I found that the average citizen was

largely uninformed in regard to the reasons why we are changing our measuring

system. The majority could see good sense in producing export articles to inter-

national measures and standards, but why involve the entire economy?

I tried to explain that it was a matter of keeping up with the times, and if

it were worth it for other nations to change to metric it is worth it for us.

That, however proved to be less than convincing. Yet, it softened the attitude

somewhat and in parting I was given the following proposition: "Show me a

few good reasons why we must change to metric, and I'll start using it

tomorrow."
That proposition reflects the spot where the shoe pinches: It is in the area

of clear advantages. Americans will always look for a fair exchange.

Thus, when the problem is properly identified, its resolution is simplified to

a few directly applicable explanations.
The first reason is, of course, that the Government after an expert and com-

prehensive study has decided that it is most advantageous for us to change to

metric. Its arguments are contained in the National Bureau of Standards' Bul-

letin "A Metric America" which can be obtained by writing to: Superintendent

of Documents, Government Printing Office, Washington, D.C. 20402.

That bulletin, however, is largely focused on what concerns industry and

commerce. But it is also true that whatever will benefit those activities will

benefit the general public in the long run. Conversely, when they face increas-

ingly hard going, the public is adversely affected in many ways. Accordingly,

when the Government in consultation with industry and business has found it

imperative that we change to the international system of measures and stand-

ards, that should represent good reason why the public should go along.

Still, the individual citizen requires something more personal, something that

affects his everyday existence, something that he can ponder and evaluate for

himself. There are several such aspects of the metric question, including the ethi-

cal aspect which commonly has been overlooked during the past. I shall deal with

that in the following subsection.
Only a minimum of intelligence is required to understand that a universal sys-

tem of weights and measures will make ours a better world to live in. It will sim-

plify communication between nations, facilitate exchanges of talent and labor,

increase efficiency both in production and in maintenance, make more goods avail-

able at less cost.
Those are benefits which apply to humanity as a whole, but their attainment is

contingent upon subscription to the universal system by all industrially developed

nations. The world cannot get into its full stride until there is accord on measures

and standards. Accordingly, to refuse or to procrastinate is not in the best interest

of this world of ours.
That is the ethical dimension of the matter.
It is something for the individual to ponder and to evaluate for himself—One

can lead a horse to water, but one cannot necessarily make him drink.

The third reason why the individual should make himself conversant with the

metric system is this: Scientists of all nations use that system for all their esti-

mates and calculations. Thus, when metric terms figure in scientific or world re-
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ports, people of other nations know immediately what is meant; but for Ameri-
cans the terms must first be translated into miles, feet, pounds or gallons in
order to make sense.
Think this over for a minute—Would it not broaden a person's horizon to un-

derstand the universal terms?
But the inducement that more than any other strikes home to every Amer-

ican is the one that affects the pocketbook.
It is only too true that metrically oriented nations prefer metrically based

goods, exactly like we prefer goods that is made to our own measuring system.
During the past, that did not cause us much concern because the metric nations
did not have the capacity to supply the enormous world market. Most foreign
consumers had to buy our products whether they liked it or not. And our exports
flourished, creating a constant demand for Dollars.

That, however, is no longer so. The metric nations are beginning to match up
with us, taking an increasingly larger bite of the world market, even our own
domestic market. Thus, we have reached the long expected dilemma that we are
buying more from abroad than we sell.
Of course, our measuring system is not the only cause for this situation; but

it is one of the causes, even a major one. And it has to do with the reason why
other nations turned to the metric system instead of to ours. The former is so
much more facile that in many instances a saving of as much as 25% is possible,
with slightly less than that quite common. It means that metric manufacturers
can undersell ours with a substantial margin. Accordingly, unless we take
advantage of the simpler and faster measuring system, our foreign trade may
soon become a strictly one way proposition.
No nation can remain static in a changing world. And no nation can continue

to prosper if it cannot compete with others.
It may sound incredible to most people that anything like that could happen

to America. Yet, with the exception of a few products, it is nevertheless true
that American manufacturers are losing ground at an ominous rate while foreign
ones are gaining. To reverse that trend is not going to be an easy task; but, at
least, one of the causes can be remedied: We can adopt the simpler and more
practical measuring system and standards used by foreign products and pre-
ferred by foreign customers. But the longer we procrastinate the more ground
we shall have to recover. It is as simple as that.
This is the foremost inducement to take the matter of the metric system seri-

ously, and to reconcile ourselves to the fact that we are the ones who must
change because we are the ones who are out of step.
In respect to how your pocketbook is affected, consider the following: Two

years ago an ounce of gold could be bought for $33.00. At this writing, it takes
$48.00 to buy an ounce. That is a drop of about 30 percent in the value of the
Dollar. It is also a drop of the same percentage in the value of your savings,
something you may not feel immediately, or be convinced of immediately, but the
loss is already there. Retrieve it you can not; all that can be done is to halt
the trend by voluntary reduction of Dollar outflow while getting our exports
reoriented to suit the world market. This is something for the individual to
ponder and to evaluate for himself, for America is made up of two hundred
million individuals, each one as responsible for its welfare as even the President
himself.
It is your move, if you wish to keep it that way.

PROJECT FOR METRIC RESEARCH, DEPARTMENT OF SCIENCE EDUCATION, COLLEGE
OF SCIENCE, UNIVERSITY OF SOUTHERN MISSISSIPPI, HATTIESBURG, MISS.

METRIC EDUCATION PROGRAM
Purpose:
The purpose of the Metric Education Program is to evoke immediate action

for the application of the International Metric System of measurement to edu-
cation at all levels.

Immediate goals:
1. Promote the distribution of the chart, "THE MODERNIZED METRIC

SYSTEM," so that it may be displayed in every classroom in the United States.
(NBS Special Publication 304 or 304A).
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2. Present spot announcements for radio, television, newspapers, and maga-
zines to emphasize the educational benefits which may be expected from teach-
ing the metric system in history, language, sociology, economics, mathematics,
and science classes in all schools and colleges.

3. Distribute reprints of articles, pamphlets, and statements of educators,
scientists, and other scholars on the educational uses of the modernized metric
system, lc Systeme International d'Unites, designated SI in all languages.

General. objectives:
1. Serve as an information center on the metric system, especially on the edu-

cational applications of the subject.
2. Further research in the teaching of the metric system, including the prepara-

tion of master's theses and doctoral dissertations on the use of the metric
system in education, industry, and for general purposes.

3. Publicize the opinion of some scientists that education in the metric system
would be the greatest stimulus in this century to the study of science in the
United States.
4. Produce original articles and pamphlets on the metric system and its ap-

plications to industry, business, education, and science.
5. Establish a library collection of books and articles on the metric system,

including facilities for a lending library.
6. Prepare charts, models, illustrations, films, filmstrips, inexpensive meter

sticks, and other audio-visual materials for teaching the metric system at all
levels of education, with special emphasis on the elementary grades.

7. Expedite the utitizauon of tile meiric system ( SI) at scientific meetings,
special education programs and workshops, and technical society conventions.

8. Organize traveling information exhibits on the metric system to visit schools,
colleges, fairs, and public assemblies.

9. Stimulate the formation of a speaker's bureau and a traveling lecture series
In which scientists and other interested persons would be available for present-
ing seminar-type talks, and participating in colloquia on the educational uses of
the metric system.

10. Inform social organizations and other non-science groups of the uses and
advantages to education of the adoption of the metric system.

11. Arrange for in-service training programs and summer institutes in which
elementary, high school, and college teachers would formulate ways of present-
ing the metric system effectively as the primary measurement system.

12. Encourage the conspicuous use of metric units on common household ar-
ticles and industrial products.

13. Foster the use of the modernized metric system (SI) in all scientific, edu-
cational, and general interest publications.

14. Advance the use of metric units in city, state, federal, and private contracts
and specifications.

15. Adopt the thermodynamic or Kelvin temperature scale, and the derived
CELSIUS thermometer scale.

16. Avoid polemics—stress the advantages inherent in the modernized metric
system when used as educational and practical measurement procedures.

17. Urge your groceryman to set up a display with items to be sold in "kilos"
and "liters" for the education of his personnel and the general public.

18. Persuade filling station operators to sell their gasoline in "liters" and to
give distances in kilometers.

• 19. Induce city, county, and state highway departments to erect highway signs
showing speed limits in km/hr and distances in kilometers.

20. Involve yourself and your family in promoting the metric system by
knowing your height and weight and temperature in metric units.

RESOLUTION NO. 2—METRIC EDUCATION

Whereas the Secretary of Commerce has recommended to the Congress of the
United States "that early priority be given to educating every American school-
child and the public at large to think in metric terms," and
Whereas the AAAS has requested the Federal Government to implement a

voluntary national program of conversion, and
Whereas the AAAS has urged its members to use the metric system ( SI) in

their published work: Therefore be it

80-781 0 - 72 - 19
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Resolved, That the AAAS and its individual members lend their influence to
promote an active program for the teaching of the metric system ( SI ) as the
primary system of measurement at all levels of education.
Committee on Council Affairs' revision of a resolution submitted by John M.

Flowers, University of Southern Mississippi. (Approved by Dr. Flowers and by
the Metric Association.)

RICHARD W. MATTOON,
Secretary.

U.S. DEPARTMENT OF COMMERCE,
OFFICE OF THE SECRETARY,

Washington, D.C.
THE HONORABLE PRESIDENT OF THE SENATE,
THE HONORABLE SPEAKER OF THE HOUSE OF REPRESENTATIVES.

SIRS: I have the honor to transmit to you the Report on the U.S. Metric Study,
which was conducted by the National Bureau of Standards of the Department of
Commerce.
Thousands of individuals, firms and organized groups, representative of our

society, participated in the Study. After weighing the extensive evidence pre-
sented by these participants, this report concludes that the United States should
change to the metric system through a coordinated national program.
I agree with this conclusion, and therefore recommend
That the United States change to the International Metric System deliberately

and carefully,
That this be done through a coordinated national program;
That the Congress assign the responsibility for guiding the change, and antici-

pating the kinds of special problems described in the report, to a central coor-
dinating body responsive to all sectors of our society;
That within this guiding framework, detailed plans and timetables be worked

out by these sectors themselves;
That early priority be given to educating every American schoolchild and the

public at large to think in metric terms;
That immediate steps be taken by the Congress to foster U.S. participation in

international standards activities;
That in order to encourage efficiency and minimize the overall costs to society,

the general rule should be that any changeover costs shall "lie where they fall";
That the Congress, after deciding on a plan for the nation, establish a target

date ten years ahead, by which time the U.S. will have become predominantly,
though not exclusively, metric;
That there be a firm government commitment to this goal.
The Department of Commerce stands ready to provide whatever further assist-

ance the Congress may require in working out a national plan and putting it into
effect.

Respectfully submitted.
MAURICE H. STANS,
Secretary of Commerce.

*
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ASSOCIATION DEVELOPMENTS 
The annual meeting of the Metric Association will be held

in Philadelphia in conjunction widi the AAAS meeting. The pro-

gram was arranged by Col. Edward A. Munns who is chairman

of our Program Committee.

PROGRAM OF ANNUAL MEETING

Monday, 27 December 1971 Academy Room
Bellevue -Stratford Hotel

Practical Solutions to Metric Conversion 

09.00 Chairman: Edward A. Munns (Colonel, USAF Retired,

Vice President, Metric Association, Berryville, VA)

Background, History and Current Status of Legislation,

Richard W. Mattoon (Secretary, Metric Association,

Abbott Laboratories, Research Div., North Chicago, IL)

Canadian Metrication Experience, Albert J. Mettler (Secretary,

Canadian Metric Association, Foothill, Ontario, Canada)

Planning, Coordinating and Timing the National Conversion,

Jeffrey V Odom (U.S Metric Study, National Bureau of

Standards, Washington, DC)

Industrial Conversion, Kenyon Y. Taylor (President, Orbit
Tool Corp , South Debit, IL)

13.30 Chairman: Edward A. Munns

Conversion in Formal Education, Cornelius Wandmacher (Dean,

College of Engineering, University of Cincinnati, Ohio) and

John M. Flowers (Chairman, Project for Metric Research,

Department of Science Education, University of Southern

Mississippi, Hattiesburg, MS)

Political Considerations in Metric Conversion (Speaker to be

announced)

Consumer Education and Awareness, Margaret Dana (Consumer

Relations Counsel, Research Center, Doylestown, PA)

Small Business Conversion, Carl A. Beck (President, National

Small Business Association, Washington, DC)

Discussion, Louis F. Sokol (President, Metric Association,

Arlington Heights, IL)

Business Meeting, Louis F. Sokol

19.30 Chairman: Richard W. Mattoon

British Metrication Experience, Three 16 mm sound films will
cover this topic.

All tvIA members and other interested persons are invited

to attend this meeting which is expected to be very interesting

and informative. Reservations for hotel space in Philadelphia

should be made early.

05 THINK METRIC

The week of 26-30 July was -Metric Education Week- on

the campus of the University of Southern Mississippi. The

program was arranged by Dr. John M. Flowers of the Dept.

of Science Education and a vice president of MA. Included in

the activities was a talk by Steve Hillenbrand from NASA, Mar-

shall Space Flight Center along with a large metric display.

Dr George Arnold, who recently retired from the faculty

of Southern Illinois University, had a very thorough report on

die meeting of the Engineers Joint Council which took place in

New York on 3 May. The report was published on pages 422'

423 of the July 1971 issue of journal of the Air Pollution Control

Ass '0.
We acknowledge the following new corporate members and

thank them for supporting the MA,
Pelouze Scale Co. (Bob Fisher, Pres.)

1218 Chicago Ave.. Evanston IL 60202

Sterling Manufacturing Co.
Div. Scientific Scale Corp. (Peter P. Saunders, Pres.)

Mansfield, MA 02048

The Speakers Bureau, announced in the May Newsletter,

is now functioning. If you would like to be included as an

available speaker on metrication, or if you need a speaker

bra meeting, please contact the chairman, Anton K.Rappold,

5100 N. Marine Dr., Apt. 8F, Chicago, IL 60640, (312)275-

6715. Mr. Rappold will try to make the appropriate ariange- •

ments.
A press release has been sent to newspapers in the New

England states announcing formation of the New England Re-

gion of MA under the direction of Adolf W. Arnold, President

of Engineered Advertising. Mr. Arnold has named Philip A.

Thomas to serve as administrative secretary. Activities such

as meetings and use of technical library will be announced

later. Interested persons can contact Mr. Arnold at 710 Turn-

pike St., Stoughton MA 02072.

On 16 Aug, Rocky Mountain Region Director, Frances

Loner, appeared on the Channel 7, CPS News program in an

interview report with Fred Hobbs during which the impact of

the metric changeover as it affects various areas was dis

cussed.
A long time member of MA, Christian J. Arnold of Man-

kato MN, has published a series of eight articles on metrica-

tion which appeared weekly during August and September in

the Mankato Free Press. Mr. Arnold, who is a retired teach-

er of mathematics, presented a very extensive and thorough

picture of the metrication problem in his articles.

LAPEL PINS are now available for all persons

interested in promoting metrication. The distinctive

red, white and blue pin was designed by James F.

Anderson of Burnsville, MN and a vice president of MA. The

10 x 20 mm pins are $1.00 for 2 or $4.00 for 10 pins.

For the benefit of our new members I would like to remind

them that MA is strictly a voluntary organization with no paid

employees. This will account for the occasional delays in re-

sponding to correspondence by the officers and the publishing

oldie  Newsletter. We must first attend to our "bread and butter
job" before our MA activities.

oo 11111f11111
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Adams Tool & Supply Co. , a corporate member of MA, hasopened a Metric Information Center in their office at 1630 W.
Armitage Ave in Chicago, IL. , according to Jay Salamon their
president. Persons in the Chicago area can obtain free informa-
tion on metrication at the Center between the hours of 09-16.30.

ii t '

1
Last May the Los Angeles Chapter

of the Society for Technical Communi -
cation had a dinner meeting featuring
the metric system. Valerie Antoine.
a vice president of MA arranged to
have Joanna Lynn participate as -Miss
Metric." Miss 1 yes appeared on
severaI TV programs promoting the
metric system, and her photograph
even made the financial page of the
Los Angeles Times of all places.
Miss Lynn is an avid SI proponent.
"I learned something about metric units
in college, " she says, "and insist on
giving my 'vital statistics' as 89-58-89,
170 cm tall and 53 kg.

EDITORIAL COMMENT 
Interest in metrication is increasing at an expanding rate.

Secretary of Commerce Maurice H. Stans report to the Con-
gress on 30 July recommending that the U.S. change to the me-
tric system over a 10-year period has been a major factor for
this interest. It is no longer a question of whether we should
adopt the metric system but one of how and when.

There now remain nvo major steps to be taken before the
U.S. joins the rest of the world as a nation using the metric
system in its commerce and industry. The first is approval by
the Congress for a planned, coordinated, national program of
metrication. The second is the planning and execution of Such
a program by a responsible government agency in cooperation
with trade associations and professional societies. The use of
the International System of Units (SI), that is the metric mea-
surement language, should of necessity be made mandatory In
commerce: but the development of engineering standards should
remain the voluntary prerogative of industry through their
standards making bodies, primarily the American National
Standards Institute (ANSI). The U.S. must increase its partici-
pation in the development of engineering standards in the tech-
nical committees of the International Organization for Standard-
ization (ISO).

In the Senate now is Senator pell's metric conversion bill,
S.2483. In the House is a resolution calling for adoption of the
metric system. H.Con. Res. 389, introduced in August by the
late Rep. James G. Fulton. Letters to your senators and repre-
sentatives supporting metric legislation are recommended.

With the Christmas season just around the corner, many of
is are faced with the task of selecting gifts for our family and
friends. I would like to suggest that any of our training aids
would make lasting gifts which would serve to educate the reci-
pient in the use of metric units. None of our training aids are
encumbered with customary units; they do a good job of teaching
one to THINK METRIC.

In the August Newsletter the spelling "metre" was used,
since I believed the National Bureau of Standards had adopted
that spelling as reported on page 5 of NBS Special Pub. 330, The
International System of Units (SI). Dr. John N. Howard, editor
of  Applied Optics and a vice president of MA took strong excep-
tion to that practice. I checked with NEtS , and they stated that
no official position had been taken and that either the "metre"
or "meter" spelling are acceptable forms. In view of this I have
decided to use the "meter- spelling until and if the official pol.ipy
is changed.

EDUCATION AND THE METRIC SYSTEM 
Reading of the 13 individual reports of the just completed U.S.

Metric Study is a most for everyone who is concerned with the
problem of the metric changeover. One of the major conclusions
reported by Secretary Stans was, "That early priority be given
to educating every American schoolchild and the public at large
to think in metric terms."

For this reason every teacher. school administrator and
school board member should read a copy of the Nietric Study
Report, cltication. Following are some of the comments from
that report:

When U.S. goes metric the chief educational needs will he
for new instructional material In a 10-year conversion period,
together with national guidance for book publishers and school
boards, we should be able to replace most textbooks, library
books and encyclopedias at essentially no added cost over normal
operations, either to local school districts or to textbook publi-
shers. Teachers should spend 8-15 hours on inservice training
learning the metric system and some teaching tactics. Many
school districts have existing inservice training programs of this
extent, and in this context there would be no extra cost The re-
thinking of purpose and obligation which might accompany such a
change should be considered a benefit of metric conversion ra-
ther than a cost.

One of the advantages of the metric system is that the teach-
ing of decimal fractons, now much delayed, must occur earlier
while much of the customary drill in common fractions could be
reduced. The tasks of teachers in schools and those engaged
in industrial training will be made easier when it is evident that
the adoption of metric measurement is not a classroom discipline
beta major change affecting every aspect of national life

BRITISH METRICATION PROGRESS 
Two very successful national conferences

organized by the Metrication Board were held
in July. The first brought together the produ-
cers of all the major industrial materials --
metals. timber, paper, chemicals, plastics,
service industries, printing, electricity, gas
and coal. The second covered all the disciplines in the building
and civil engineering industries from architects through suppliers
to on-site contractors. The construction industry has been in the
lead of industrial metrication since planning started in 1966. Both
conferences demonstrated very considerable progress in those
two important sectors. A third conference covering manufacturers,
stockists and users of key items was held in early November.

Britain's jewelry industry will begin using the gram instead
of the troy ounce for all precioup metal transactions 1 Jan 1972.

"Every measurement from the clay model
no) stage of a new car to the final prototype is now
 / fully metricated." said Ford's Director of Car

Engineering, Allen Aitken.
Nletric Information Service, a color coded newsletter on

metrication developments in the U.K., is published bi-weekly
by Rovipress Ltd, 8-10 Parkway, London N.W.1. Subscription
information can be obtained directly from them.

RECOMMENDED REFERENCES
Branscomb, Lewis M.: The U.S. Metric Study. IlLisAc ....gic
Teacher, Nov 1971, 38(81:58-62.
French, George T.: The challenge of metrication.
Automotive Engineering (SAE J. of) Sep 1971, 79:64-67.
Mount, Robert L.: Metrication could be a blessing - -- Exposes
need for standardization. Quality Management & Engineering,
Sep 1971, 10:18-21.
The mounting pressure to go metric. Business Week,
24 July 1971, :54-55.
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METRIC HANDBOOK FOR HOSPITALS 
A 14-page lxioklet under the above title was just published

by MA for use by nurses and medical technicians. A few hos-

pitals in the U S. are completely on the metric system. while
the remainder use metric units to varying extent. The hand-
book is intended to serve as a guide to.the correct use of me-
tric units and symbols, and it also contains recommendations
on the steps which should be taken by a hospital to metricate
its operations. Ordering information is listed.

GALLUP POLL SHOWS METRIC SWITCH GAINS FAVOR 

A Gallup survey made in August shows a gain in favoring

a metric changeover from a similar poll made in 1965. How-

ever, the latest survey shows the public is for from prepared

bra changeover 

To the question, "Do you know what the metric system

is?" Those answering "yes" are as follows:

1965   29% 1971   44%

To the question, "Would you like to see the U.S. adopt the

metric system?" The results based on the aware group are:

1965 1971

Yes, favor   37% . 42%

No, oppose  46% . . . 42%

No opinion   17% . . 16%

EDITORIAL FROM SOUTH AFRICA 

The following appeared in the October

issue of South African Metrication News: 

Positive attitude - - - It is always laudable

when society accepts a system which makes

life easier in the sense that less effort is required to attain

more. History has many examples, such as in the field of

transport. Man progressed from a primitive being on foot to

the modern being utilizing the wheel, steam power, internal

combustion engines, jet propulsion and nuclear power for

transport purposes.

Man advanced by the power of thought, continually creating

short cuts, even in the very thought process itself. And now

there is metrication and with the exception of the USA, the

worldwide acceptance of the SI. But acceptance is not know-

ledge, and without knowledge, any tool however wonderful, is

worthless and an unnecessary expense.
Let us guard ourselves against such a happening in the

application of the SI. What is needed most now is a positive

attitude; we need to put aside a little time to familiarize our-

selves with the SI so that application of metric units in our

everyday lives becomes automatic.

The use of the imperial system of measurement in any

sphere, particularly in everyday life, is unnecessary. With

only a little positive effort, you can think metric an hour from

now.

METRIC TRAINING AIDS & PROMOTIONAL MATERIAL

20 cm white, plastic RULER: $1.00 for 10.

Wooden METERSTICK: 5 or more 50t each.
1.5 m flexible MEASURING TAPE: 50t each,

5 or more 40t each.
Indoor Celsius THERMOMETER: $1.00 for 2,

$2.00 for 6.
Metric Units of Measure: pamphlet, 15t each,

10 or more 10t each.
Metric Handbook for Hospitals: booklet,

50t each, 5 or more 40t each.
Metric Supplement to Science & mathematics:

workbook, $1.00 each, 2-29 copies 750 each,
30 or more 500 each.

"GO METRIC" Bumper Stickers: $1.00 for 10,

10 or more 400 each.

"GO METRIC" Lapel Pins: $1.00 for 2,
10 or more 400 each.

Order from Metric Ass 'n. All items sent

U.S. METRIC STUDY REFORTS 
Following is a complete list of the U.S. Metric Study Re-

ports which were presented to the Congress by Secretary of

Commerce by Maurice H. Stays on 30 July They can be ordered

from the U.S. Government Printing Office, Washington, DC

International Standards, NW-SP-345-1 $1.25

Federal Government; Civilian Agencies, NES-SP-345-2, $2.25

Commercial Weights and Measures, NW-SP-345-3, $1.00

The Manufacturing Industry, NW-SP-345-4, $1.25

Nonmanufacturing Business, NBS-SP-345-5, $1,50
Education, NW-SP-345-6, $1.75
The Consumer, NPS-SP-345-7, $1.25

International Trade, NW -SP-345-8, $1 . 50
Department of Defense, NBS -SP-345-9, $1.25

A History of the Metric System Controversy in the U.S., NW-

SP-34540, $2.25

Engineering Standards, NES-SP-345-11, $2.00

Testimony of Nationally Representative Groups,

NPS-SP-345-12, $1.50

A Metric America --A Decision Whose Time Has Come,

NW-SP-345, $2.25

METRIC FASTENER BRIEFING STRESSES STANDARDS 

The development of optimum standards systems for items

widely used in commerce and industry could be a favorable

offshoot of a conversion to the metric system according to ANSI

President Roy P. Trowbridge.

Speaking at an editorial briefing in August on the ANSI

Special Study Committee which is working with the Industrial

Fasteners Institute to develop an optimum metric fastener sys-

tem, Mr. Trowbridge noted, "This particular program concerns

itself only with fasteners. It seems quite likely that similar

programs may well he undertaken for other standard items,

designs, and features having broad use in commerce and in-

dustry. A major benefit claimed for changing the U.S. from

the inch -pound-gallon system to the metric system is the oppor-

tunity such a change affords to clean up the standards practices

of the past leading to improved new designs and reduction of

variety. It is therefore desirable that industry, commerce and

consumers take advantage of this opportunity for benefit by

developing optimum standards.

"The ANSI Special Study Committee was established to

assure development of an optimum fastener system that will

achieve two basic objectives: technical improvement and sim -

plification More specifically, the committee will develop a

total system of mechanical fasteners which will have its dimen-

sions and properties stated in metric units . . .

11111.1

JAMA 15 GOING METRIC

The Journal of the  American Medical Ass'n will publish all

measurements only in metric units effective January 1973. Al-

most 100 years ago the ruling body of the AMA recommended

use of the metric system in the Journal. Since then its articles

have used an increasing amount of metric units with a mixture

of customary units.

METRIC ASSOCIATION, INC.
2004 Asiv 5v., We..., I 60085

Nome 

''''''''APPLICATION FOR MEMBERSHIP,

Er Cede

Doter 

(i446445.1, $ 2W 

Comwm, 525.00 
postpaid.' ....v. Mo.) 
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METRICATION PROGRESS IN AUSTRALIA
The Australian Metric Conversion Board

completed its first year of operations. At a
meeting on 14 July the fkiard's chairman, J. D.
Nurgard, issued a statement summing up the
year's work. Most of the work done has been
devoted almost wholly to planning and coordi-
nating a national metrication program which is
expected to he 70% complete lit 1976.

The following tentative timings for conversion in different
sectors were given:
Some packaged goods in shops might begin appearing in metric
SI CC'S and solely metric mass markings from early 1972.
Primary education: Wholly in metric terms by February 1973.
Secondary education: Wholly in metric terms by February 1974
Tertiary education (universities and technical training):1972-73
Weighing machines: Progressively between 1971 and 1974.
Primary industry: Production and marketing of many products,
1973.
Freight rates: mid-1973. Building and construction: 1972-76.
Automotive industry: 1972-77. Timber: 1974-75.
Steel beams, plates, rubber, aluminum fabrication: 1973.

NEW ISO BEARING STANDARD SOUGHT
The U.S. is proposing a new world standard for metric

tapered roller bearings. The pLin is led by Timken and en-
dorsed by all U.S. manufacturers of tapered roller bearings,
the Anti-Friction Bearing Manufacturers Ass's and American
National Standards Institute. The new proposal runs counter
to existing ISO standards which have already been brought under
question by two major nations.

SMALL BUSINESS PROBLEMS IN METRIC CONVERSION
On 8-9 June, hearings were held in the House of Repre-

sentatives before the Subcommittee on Minority Small Business
Enterprise of the Select Committee on Small Business persuant
to H. Res. 5 and 19. Some very pertinent testimony on the
effect of metrication to small busines was given by a number of
witnesses and is contained in the published hearings under the
above title.

RUST-OLEUM WATCHING METRIC PROGRESS 
One of the nation's major protective coatings manufacturer,

Rust-Oleum Corporation. has published an article on the metric
system in its corporate magazine, The Plaid Piper. This is
probably the first by a company in the paint industry. Rust-
Olcum uses dual labeling for its products and is watching closely
metrication developments in the U.S.

NMA PROMOTES METRICATION WITH COMPUTER 
An inexpensive device for quickly and easily converting

common customary units to their metric equivalents is being
marketed by the National Microfilm Ass'n. On the calculator,
designed specifically for the micrographics industry, are cor-
relations for length, mass, temperature, luminance and flow
rates. Price is $2.40, with discounts for larger purchases.
Contact NMA, 8728 Colesvill Rd., Silver Spring. MD 20910

MACHINERY'S HANDEOOK GOES METRIC 
The new 19th edition of Nlachinery's Handbook recognizes

the ,vorldwide move towards use of SI. Some 273 pages of the
2420 page volume contain metric units, formulas and explana -
tions. The main metric additions occur in the "Mechanics" and
"Strength of Materials" sections where clear explanations are
given for use of SI units along with examples of typical problems.
All SI material is printed in bold type, so it stands out from
customary unit material. Complete conversion tables are also
included The $19 book is published by Industrial Press, 200
Madison Ave.. New York, NY 10016.

METRIC EDITION OF SMOLEY'S HANDBOOK
• Srnolcy's Metric Four Combined Tables is a metric version

of their famous handbook to serve present international and
domestic engineering and construction demands The 1400 page
$20 hook contains the following tables, Logs. & Squares. Slopes
& Rises, Log. Trig Tables and Segmental Functions. It is
published by C. K. Smoley & Sons, Box 14, Chautauqua, NY
14722

CGPM APPROVES SI ADDITIONS 
The 14th General Conference of Weights and Measures

which met in Paris in September approved the following three
additions to the International System of Units (SI).

The mole (mot) has been added as the seventh base unit of
the SI. The mole is the amount of substance of a system which
contains as many elementary entities as there are atoms in
0 012 kilograms of carbon 12. (When the mole is used, the
elementary entities must te specified and may he atoms, mole-
cules, ions, electrons, other particles, or specified groups of
such particles.)

The name. siemens (5), has been gives to the unit for con-
ductance, the ampere per volt (A/V).

The name, pascal (a), has been given to the unit for pre-
ssure, the newton per square meter (N/m2).

RESEARCH CENTER INTRODUCES METRIC 
The Langley Research Center in Virginia has started a

metric system familiarization program for all of their em-
ployees, according to James Mayo, Systems Engineering at
LRC. All employees are being equipped with conversion tools,
instruments and scales. Lectures and courses will be con-
ducted using M. J.B. Jones' textbooks, Working in Metric Units
and A Guide to Metrication. They have also started compiling
a metric design and manufacturing manual.

ZAMBIA MOVES TDWARD METRIC 
The African nation of Zambia is well along

its metrication road. They have issued several
metric publications for free distribution to their
citizens. As a further means of indoctrinating
the public to metric units, they have produced
an educational game. -Go Metric." which can be played by Iron
to sin players.

KEEP UP WITH THE PROGRESS OF THE UNITED STATES TOWARD THE ADOPTION OF THE
METRIC SYSTEM. THE NEWSLETTER CONTAINS THOUSANDS OF DOLLARS WORTH OF
INFORMATION FOR ONLY $2 PER YEAR, SEND IN YOUR MEMBERSHIP REQUEST NOW;::

THE METRIC ASSOCIATION, INC.
2004 ASH ST,, WAUKEGAN, IL 60085  

REPRODUCED BY THE PROJECT FOR METRIC RESEARCH, COLLEGE OF SCIENCE, BOX 403,
DEPARTMENT OF SCIENCE EDUCATION, UNIVERSITY OF SOUTHERN MISSISSIPPI,

HATTIESBURG, MS 39401
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Introduction

As a part of its continuing program of providing an objec-
tive industrial viewpoint in this nation's current metric studies,
the American National Standards Institute prepared this analy-
sis and report of antitrust implications of a coordinated metric
conversion under contract to the National Bureau of Standards.

The study contains an analysis of problems which may be
encountered under a number of varying recommendations
which may emerge from the NBS study and subsequent
report. Because the term "coordinated national program" has
not been defined, three different hypothetical assumptions
have been made for purposes of this report.

ANSI has recommended a course of action which it be-
lieves would reduce the practical difficulties which may be in-
herent if a national coordinated program for conversion to the
metric system is undertaken. Paramount among the recom-
mendations is continued full use of the autonomy and dynamic
strength of the voluntary standardization process under the
Institute's programs and procedures. It further recommends
that a single government-industry partnership agency be ap-
pointed and designated by Congress as the focal point for
such a program.

A legislatively structured, and perhaps novel, system of
resolving conflicts is recommended, involving industry-by-in-
dustry arbitration.

The report has been prepared by a panel of experts from
the ANSI Metric Advisory Committee with the participation
and advice of Institute legal counsel as well as staff counsels
of a number of panel participants. No attempt has been made
to achieve consensus of ANSI members on its provisions or
recommendations.

The report has been submitted to the director of the U.S.
Metric Study of the National Bureau of Standards. It has not
been endorsed by, nor does it represent the views of, the
Department of Commerce or any other agency or department
of government.

With permission of NBS, ANSI is publishing and making
available the report in the interest of providing an opportunity
to all interested and affected parties to study, discuss, and de-
bate its recommendations.

Roy P. Trowbridge
President
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antitrust
implications
of
metric 
conversion

An analysis of the antitrust implications
of a changeover to the metric system (SI)
calls for consideration of three very complex
subjects. They are: (1) metric conversion
itself; (2) the engineering standards develop-
ment process; (3) compliance with the anti-
trust laws.

This complexity is compounded by the
need for extensive interindustry communi-
cation in the standards development pro-
cess, under an as yet undefined "coordinated
national program of metrication." Since the
"coordinated national program" has not been
defined, for purposes of this report three dif-
ferent hypothetical assumptions have been
made as a basis for the analysis of potential
problem areas.

Possible Action on Conversion

If Congress determines that it is in the
best interests of this country to expand the
use of metric units of measure (SI), to the
point where metric becomes the predominant
measuring system in the U.S., it could then-

1. Legislate a mandatory government
program of complete metric conversion with
a time limit for completion applied to all
industry, commerce, and trade; or

,2. Assign an agency of the federal gov-
ernment the responsibility to assist, com-
mensurate with available federal funds and
technical manpower: (a) in the conversion
of all or part of the activities of industries,
companies, organizations, and individuals in
both the public and private sectors to the
use of metric units of measure and (b) in the
development and implementation of new
metric engineering standards. The program
would be voluntary, but require establish-
ment of definite timetables for conversion
of various sectors of the economy. These
timetables would be subject to regular re-
view and updating as progress is made in
conversion; or

3. Same as (2) above, except that there
would be no requirement to establish time-

•
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tables. Instead a mandate would be given
to the agency to investigate and recommend
appropriate time schedules for various seg-
ments of society.

Standards and Standardization
Development and implementation of

new metric standards, mentioned above, will
be an important step in metric conversion.
The following definitions of standardization
and standards may be helpful in dispelling
confusion that sometimes prevails on these
subjects.

Standardization
The process of formulating and apply-

ing criteria for an orderly approach to a
specific activity for the benefit and with the
cooperation of all concerned and in particular
for the promotion of optimum overall econ-
omy, taking due account of functional con-
ditions and safety requirements.

It is based on the consolidated results
of science, technique, and experience.

It determines not only the basis for the
present but also for future development and
it should keep pace with progress.

Some particular applications are:
1. Units of measurement;
2. Terminology and symbolic represen-

tation;
3. Products and processes (definition

and selection of characteristics of products,
testing and measuring methods, specification
of characteristics of products for defining
their quality, rationalization of variety, in-
terchangeability, etc);

4. Safety of persons and goods.

Standards of Measure
These are official units of measure estab-

lished by the National Bureau of Standards
and are used in quantifying all aspects of our
physical environment.

Engineering Standards
This term is used broadly to include all

standards which establish uniform specifica-

tions for parts, materials, manufacturing and
construction practices, commodities, con-
sumer goods, and safety. Nationally recog-
nized engineering standards are the result
of consensus reached by representatives of
affected parties-at-interest and are developed
under coordination and administration of a
recognized standards-making body. They
may have company, industry, national, or
international significance.

Government Regulations (sometimes called
standards)

These are made mandatory by law or
regulation which requires compliance with
their provisions by .citizens, companies, in-
dustries, or commerce. They may be based
wholly or in part upon existing engineering
standards. Government utilizes thousands
of standards both for procurement of goods
and services and as a basis for legislatively
authorized public programs such as health,
safety, defense, and transportation.

Specifications for Certification
These, like government regulations, may

be based wholly, or in part, upon existing
engineering standards. However, in certain
cases where engineering standards are too
tightly structured to give the flexibility re-
quired for certifying products, unique speci-
fications must be prepared to prevent dilu-
tion of the integrity of the engineering
standards.

General Analysis of Antitrust Implica-
tions

The present pace of engineering stan-
dards development, under ideal conditions
of completely voluntary participation—at
times a lengthy process—tends to be delayed
by observance of the necessary safeguards
against anticompetitive effects. Review by
coordinating authority of the many partici-
pants in standards work drawn from all seg-
ments of industry ma), appear to retard the
development process during the period of
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communication and collaboration needed to
develop good consensus standards. Such re-
view is necessary, however, to provide pro-
tection and incentive for uninhibited
participation in standards development.

Since new engineering standards must be
developed and promulgated before any mean-
ingful progress toward metric conversion
could be accomplished, any nationally co-
ordinated metric conversion program that
contains mandates of acceleration or time
limits would result in engineering standards
development crash programs. Under these
conditions product manufacturers and the
thousands of suppliers of standard parts and
materials could be subject to risks of expo-
sure to antitrust violations in direct propor-
tion to mandated standards development
activity.

The establishment of target dates, as in
Assumptions 1 and 2, will require not only
deadlines by which 20,000 or more engi-
neering standards having national signifi-
cance must be restated in, or converted to,
metric, but will also require follow-on time-
tables of implementation. Manufacturers
of materials and standard components must
meet the deadlines for use of their products
by those industries which are dependent
upon them. These industries must in turn
be informed of the timetables established
for parts and materials suppliers. During
the period from initiation of the metric pro-
gram to its implementation by industry, all
companies and organizations must carry out
a program of redesign, retooling, and train-
ing of personnel. Metric conversion would, of
course, not be across the board at start-up.
It would proceed in reasonable steps to avoid
unnecessarily early obsolescence of products
or tools. Such a program would be com-
plicated, however, by the need during the
changeover period for all affected companies
to work to standards of measure and engi-
neering standards in both metric and custom-
ary systems.

Assumption 1 presupposes that the es-

tablishment of mandatory timetables would
be the responsibility of a government agency
empowered to carry out the program in close
cooperation with the affected producing and
using industries and in consultation with
general consumers and affected govern-
mental agencies. It would seem appropriate
that a policy board be established having
representation from the government, in-
dustry, commerce, and the public, under
which would operate task groups having ap-
propriate balanced representation aimed at
specific segments of industry and commerce.
No doubt cross-liaisons between these task
groups would be established to coordinate
the final timetables.

Target dates will, of course, be set first
for the necessary engineering standards. Prob-
lems of variety reduction, selection of stan-
dard configurations, or performance require-
ments may not receive unanimous consent
under the accelerated pace at which such a
program would be carried out. Obviously,
it is impossible for all manufacturers, users,
and consumers to vote objectively on ap-
proval of an engineering standard affecting
their particular interests. A public review
process would no doubt be required to assure
an opportunity for all to air their views.
Nevertheless, an individual firm or even an
entire industry could feel that the proposed
or accepted standards are arbitrary and that
they foreclose options the dissident groups
would have preferred. In normal voluntary
standards development, such objections oc-
casionally arise. The lack of a hard and fast
timetable, however, allows for an indefinite
period of dialogue and possible accommoda-
tion.

Although government action on certain
controversial engineering standards proposals
might provide solutions under a mandatory
metric conversion program, it is almost cer-
tain that many of the standards in question
would not be feasible or appropriate subjects
for regulation. Thus, there would be a strong
chance that, if the timetables are maintained
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in spite of objections, aggrieved parties
would seek redress in court action. In As-
sumption 2, with the timetables subject to
revision, the policy group and task groups
could reset target dates and make necessary
adjustments within and between various sec-
tors of industry and commerce. Under As-
sumption 3, with its even more flexible ap-
proach, there is not likely to be any substan-
tial increase in such objections over the cur-
rent rate.

Under any of the three assumptions, it
would seem desirable for the policy group
mentioned earlier to accord a major coordi-
nating role to a national voluntary standards
organization used by the many professional
and technical societies and trade associations
which are the administrators for develop-
ment of engineering standards and from
whose ranks the technical personnel for de-
veloping the standards are furnished. Availa-
bility and full, efficient use of such a national
standards coordination body would greatly
enhance any metric conversion program. It
would make it unnecessary for the federal
government to undertake the standards
development coordination task. It would
also preserve the strengths inherent in the
voluntary standards processes, particularly
the ability to marshal and organize the total
required competence. It is recommended
that metrication legislation and any pro-
grams contemplated to implement conver-
sion make full use of the autonomy and
dynamic strength of the voluntary standard-
ization process.

The most sensitive area of antitrust ex-
posure in a mandatory or voluntary coordi-
nated Metrication program lies in establish-
ing dates for implementation. If a coordinated
program is to be effective, companies which
supply materials and parts must have these
parts and materials in the marketplace by
the scheduled dates. Companies which use
these parts and materials must be ready to

place orders for them by the target dates.
The very act of groups of companies reaching
agreement on such target dates could raise
questions under the antitrust laws.

Even though careful procedures might
be followed, including public announcements
and time for comment for those companies
or industries who were not in agreement
with the selected target dates, the latter
might feel that they had been penalized and
had a legitimate complaint against those
companies that had established and agreed
upon the target dates.

Problems could arise between the sup-
pliers and users of parts and components,
not only through failure to accept the target
dates, but also through failure on the part
of the user to fulfill his obligation to pur-
chase materials and components which had
been readied for availability by the target
date. Because mandatory as well as voluntary
programs could be disruptive to the normal
business relationship between groups of
companies, Congress should consider enact-
ing, limited antitrust exemptions covering
compliance with time schedules for con-
version.

It would seem that not only would indi-
vidual companies be. exposed to consider-
able antitrust risks, but the standardization
bodies themselves could also become parties
to any litigation which might develop as a
result of scheduled programs. Such risks
could in degree far exceed those present
under voluntary programs which establish
no mandatory effective dates for compliance.
It is urged that the metric study of the Na-
tional Bureau of Standards and the subse-
quent report to be presented by the secretary
of commerce to Congress carefully consider
the compatibility of the antitrust laws with
their final recommendations.

A legal analysis of antitrust law implica-
tions of coordinated industry, metrication
follows.
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Legal Analysis of Antitrust Implica-
tions of Coordinated Industry Metric-
ation

What will be the impact of the antitrust
laws on planning and implementing a co-
ordinated national program of metrication,
in the event the Congress should determine
that conversion to the metric system is in
the public interest?

One premise of this analysis and these
recommendations is that Congress, in the
course of its determination to embark on a
national program of metrication, would de-
signate as the focal point of the program a
single governmental board or a single govern-
ment-private sector partnership agency (the
"Board") with a legislative mandate to guide
and coordinate the conversion program un-
der an appropriate time schedule.

The conclusions reached are:
1. Substantial antitrust problems would

be posed by joint industry efforts to imple-
ment metrication in many, but not necessarily
a majority, of affected industries. The tradi-
tional antitrust safeguards that ordinarily in-
sulate participants against risks of antitrust
exposure in analogous private joint activities
may well prove inadequate to meet the spe-
cial competitive problems presented if the
timing and method of conversion were to
raise serious conflicts of commercial interest.

2. In the rest of the industries affected
the competitive effects of conversion under
a reasonable (voluntary or mandated) time
schedule would probably be neutral to the
extent that all industry members concerned
are afforded equal opportunities to adjust
and all bear some costs and achieve some
advantages without significant effect on
their competitive positions. This condition
would prevail only to the extent that the
process of conversion itself did not harm the

"Industry." as used herein, means suppliers, distribu-
tors. and users, as well as producers.

kinds of competitive and consumer interests
the antitrust laws are designed to protect.
Protection of these interests would require
scrupulous adherence to the traditional anti-
trust safeguards and to principles of private
due process so that voluntary conversion ef-
forts could be accomplished without antitrust
pitfalls.

3. A legislatively structured, and perhaps
novel, system of resolving conflicts is needed
to meet the competitive problems described
in Conclusion 1. Required would be a system
of industry-by-industry arbitration panels ap-
pointed by the Board whose determinations
would not be subject to antitrust challenge.
Where serious conflicts of interest arose and
were not susceptible to a compromise solu-
tion, the determination reached could well'
involve a significant competitive disadvan-
tage to a particular firm or group of firms.
In these cases such panels should be ac-
corded authority to recommend "adjustment
assistance" to the Board to prevent increases
in concentration of the market structures of
particular industries that could result from
metrication.

4. Finally, provision should be made for
firms in industries where the competitive
effects initially appear "neutral" to transfer
the handling of their cases to the legisla-
tively authorized panels. Thus, what is con-
templated is a side-by-side system of both
voluntary conversion procedures administered
by experienced existing private organizations
and a correlative public mechanism to ad-
minister comparable procedures when irre-
concilable conflicts arise.

The impact of the antitrust laws on
joint industry standardization activities has
been remarked at length in major addresses
or written opinions by the present leading
antitrust enforcement officials, by their
predecessors, and by the senior staff mem-
bers of the Antitrust Division of the Depart-
ment of Justice and the Federal Trade Com-
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mission. The criteria for conducting such
activities under the antitrust laws, as ex-
pressed in these statements, are instructive
and relevant to joint industry activities con-
templated for implementing metrication.
These criteria are specifically germane to
the voluntary standards efforts that would
be needed to rationalize engineering prac-
tice.

Antitrust enforcement attitudes on the
legality of standardization generally, the
specific antitrust dangers involved, and the
safeguards to be applied to minimize such
dangers are illustrated by the following state-
ments:

Cooperative industry efforts to establish standards are
not, in and of themself, violations of the antitrust
laws. The Department of Justice recognizes that stan-
dardization can enhance competition and result in a
more efficient allocation of resources, primary goals
under the antitrust laws. For example, standards which
facilitate the interchangeability of parts or ancillary
systems may promote competition by increasing the
ability of new firms to enter concentrated markets.
Knowledge that all brands meet certain minimum levels
with respect to performance, may enable consumers
to make cost-performance trade-off decisions in a more
rational manner. In this respect, standards may lessen
the influence of advertising and promotional activities
unrelated to actual product differences, thereby lowering
barriers to entry by new producers and increasing the
vigor of price and quality competition. Moreover, the
establishment of standards may serve as a means of
fostering both the acceptance of technological innova-
tion and the improvement of product performance and
safety.2

In the same address, Mr. Grossman out-
lined "those implications of private stan-
dards-making activities which raise antitrust
issues and thus cause the Department of
Justice to refrain from 'blessing' such activity
with an undiscriminating approval." He in-
cluded in this category:

1. The use of private standards to facili-
tate restrictive agreements, including price-
fixing and the elimination of nonstandard
products from the market, as in the Standard

2Address by Barry Grossman, Assistant Chief, Evalua-
tion Section Antitrust Division, Department of Justice,
before the 51st Annual Meeting of the American Na-
tional Standards Institute, November 20, 1969.

Sanitary.' and Trenton Potteries cases,'
2. Basing standards upon the products

or production capabilities of a dominant
group of manufacturers, arbitrarily handi-
capping smaller competitors or potential
competitors;

3. Adopting unnecessarily rigid stan-
dards which may impede product improve-
ment and innovation, thereby diminishing
the vigor of existing competition and creating
additional barriers to entry in industries al-
ready concentrated or evidencing a trend
toward concentration; and

4. Approving standards for safety or
performance which unnecessarily deprive
consumers of desired purchasing options;
for example, inferior but cheaper products.

This detailing of the antitrust dangers
presented by private standards-making activ-
ity has recurred in statements by the present
assistant attorney general in charge of the
Antitrust Division,5 by his two predecessors,6
and more recently by the present chairman
of the Federal Trade Commission.'

Judicial decisions in this field, as well as
the pronouncements of antitrust enforce-
ment officials, have suggested the important
criteria to be considered in assessing whether
standards programs may run afoul of the
antitrust laws:

First, the purpose of standardization
must be apparent and must be legitimate.
Standards which are concerned principally
with commercial relations are suspect. Cer-
tainly, protection of public health and safety

226 U.S. 20 (1912).
'273 U. S. 392 (1927).
"Letter dated June 17, 1969, from Richard W. McLaren
to Arnold B. Elkind, chairman, National Commission
on Product Safety.
'Address by Donald F. Turner before the Antitrust Law
Section of the New York State Bar Association, Jan-
uary 26, 1967; letter dated November 27, 1968, from
Edwin M. Zimmerman to Malcolm W. Jensen, chief,
Office of Weights and Measures, National Bureau of
Standards.
'Remarks of Miles W. Kirkpatrick before the Antitrust
Law Section of the New York State Bar Association,
January 28, 1971.
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is a proper goal. Interchangeability, simpli-
fication to avoid needless proliferation of
varieties, and the rationalization of communi-
cation between scientific personnel and be-
tween firms doing business are all goals in
the public interest.

Second, the standards-making process
should be available to all parties at interest
and should assure representation of con-
sumers and independent experts, as well as
producers. The wisdom of conducting open
proceedings rests partly on judicial decisions
that private standards organizations have the
responsibility to accord concerned interests
timely notice and a hearing—the minimal
attributes of due process—before promul-
gating standards, which although reasonable,
may operate to the disadvantage of such
interests.

Third, the decision whether to produce,
sell, or service standard or nonstandard prod-
ucts must be left to the voluntary discretion
of individual competitors. The law does not
tolerate sanctions imposed by agreement
among competitors whether against mem-
bers of the same trade, or their suppliers or
customers.

Fourth, there is a strong antitrust-oriented
preference in favor of standards written in
terms of performance rather than standards
designating materials and specific construc-
tions and in favor of standards which promote
information on comparative values through
grading criteria rather than single criteria,
pass-fail specifications.

While adherence to these safeguards
would undoubtedly serve to protect most
private standardization efforts undertaken
in connection with a national program of
metrication, there is one circumstance noted
consistently by present and former antitrust
officials where it is unlikely that voluntary
private standards efforts to implement
metrication could avoid significant antitrust
problems. This circumstance occurs when
serious conflicts of economic interest are
posed—either among competing manufacturers,

or between manufacturers and parties with
whom they deal. As noted by former As-
sistant Attorney General Turner:

The more the conflicts of interest, the more likely
that private group action will either harm the kind of
competitive and consumer interests which antitrust
law can protect, or simply prove inadequate for estab-
lishing the kind of standards that the public interest
would dictate. I realize of course that legislation, with
or without implementation by an administrative agency,
is not without problems of its own. But it is the only
appropriate solution where serious conflicts of interest
are involved ..."

Under the voluntary system of standard-
ization based on principles of consensus,
serious conflicts of interest can be and have
been resolved by compromise solutions with-
out injury to competition. This is accomplished
in the best of private standards-making sys-
tems by the prodding, persuasion, and diplo-
macy of senior boards without commercial
interest in, the specific issues presented. The
procedures of the present leading standards
organizations, however, require that no stan-
dard be approved if consensus is still lacking
after efforts to resolve conflicts have been
made. In a national metrication program the
necessity of interindustry coordination sug-
gests a mandated time schedule, however
flexible, imposing certain final deadlines. As
such deadlines approached, the present op-
tion in a voluntary system of publishing no
standard, as a last resort in cases of persistent
conflicts, would not avail and would seriously
hinder conversion efforts. Thus, a proposed
standard, after full review and consideration
of alternatives could appeal to a majority of
industry members as optimum and to dis-
interested reviewers as in the public interest,
even though certain producers, users, or
others remained adamantly opposed. Where
serious disagreement persisted and the com-
mercial stakes were high, the exposure to
private antitrust treble damage claims, even
though ill-founded, could well diminish the
willingness of competent personnel to volun-
teer the efforts on which an expeditious

"See Footnote 6.
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metric standards program would depend!'
The special zintitrust in-obleins uniquely

attributable to metrication, or which would
be magnified by it, include difficult ques-
tions Of timing, or effective dates .of the re-
commended engineering practices involved.
Varying schedules of machine tool replace-
ment, varying capacities to cope with dual
inventories during periods of necessary over-
lap in the conversion process, and fortuities
in the timing of research and development
results could be expected to give rise to
significant conflicts.

In a hypothetically structured fire-plug
industry, for example, it is possible that a
firm with many years investment in develop-
ment of a spray device for summertime relief
of sidewalk heat would be perfecting its
Patent claims and planning to initiate market-
ing of the device at about the date when
metric standards for new fire-hose couplings
were planned to be implemented. If the
patented device did not readily interface
with new metric fire-plug fittings or with
devices intended to adapt existing fire-plugs
to the new hose couplings, the producer of
the spray device would surely feel aggrieved.
Any action of producers of fire-plugs, their
suppliers, or the municipalities comprising
the users which resulted in adoption of stan-
dards precluding use of the patented device
could be challenged by the patentee as an
.attempt to boycott its product. On the other
hand, a . standard intended to accommodate
the patented device, possibly to the disad-
vantage of competing devices, would raise
other questions of foreclosure. Whether the
public interest in efficient, safe, and inter-
changeable fire-fighting equipment, the
participation of the municipalities, and the
strict observance of the antitrust safeguards
outlined above would insulate the defendants
in such a suit are questions on which the
last word of case law has not been spoken.'°

Given the limits of any hypothetical con-
struct for antitrust analysis, it would serve no
useful purpose to attempt to foresee the van -

80-781 0 - 72 - 20

Oils possibilities for serious conflicts of in-
terest that might be mink Indy associated with
conversion. But it is apparent that certain
suppliers in the standard parts and materials
industry serve both dominant and peri-
pheral customers. It is also apparent that
overseas sources of metric parts may only he
available to competing producers on unequal
terms. The likelihood exists, therefore, that
any proposed effective dates for implement-
ing new engineering -practice will be unac-
ceptable to some interests for a multitude
of reasons.

In cases presenting serious conflicts of
interest not. capable of reconciliation under
present voluntary standardization systems,
it is recommended that disposition be as-
signed to an arbitration panel appointed by,
and operating under procedures pro-
mulgated by, the Board. These procedures
should include notice to all parties through
Federal Register publication, a hearing, and
disposition by majority vote of the panel
with a -single right of appeal to the Board
itself. Of course, judicial review of the
Board's decision • would be available. In the
event no appeal is taken, the panel's deter-
mination should, nevertheless, be reviewed
as a matter of course for procedural fairness,
coordination with related industries' actions,
and assessment of competitive effects, prin-
cipally whether any less anticompetitive alter-
natives could feasibly be adopted in the
circumstances. Upon approval after such re-
view, implementation of the government
panel's determination should be accorded
express antitrust immunity. This immunity
should extend to industry participants in the
standards effort and nonparticipants neces-
sarily reacting to the timing and method of
implementing the conversion (but only to

"See Application of ASTM, 231 F. Siipp 686 (1964).
"Compare U.S. v. National Malleable & Steel Castings
Co., 1957 Trade Cases. !;68,890 (1957), aid, per
curium, :158 U.S. 38 (1958), Application of ASTM,
op. cit.; and Whitten v. Paddock Pool Builders, Inc,
424 F. 23 25 (1st Cir. 1970), cert. den. 4(8) U.S. 850
(1970).
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the extent necessary to make the determina-
tion work). Such immunity should not, of
course, extend to anticompetitive activity
presently held unreasonable per se or which
could be shown to be unreasonable in the
circumstances and unnecessary to the na-
tionally mandated conversion effort.

Should comparable immunity be ac-
corded to private standards-making efforts
in industries where the competitive effects
of conversion may be neutral and where no
serious conflicts of interest appear? It is
submitted that the grant of such immunity
could only be justified on the basis of active
review and regulation of the private stan-
dards-making bodies by the Board. Given
the variety of procedures followed by the
many organizations generating standards,
any suggestion that antitrust immunity be
accorded to such organizations in return for
general cooperation with the coordinating
agency would raise serious questions of dele-
gation of governmental power. Experience
shows, moreover, that antitrust immunity is
not lightly bestowed by the Congress, nor
liberally construed by the courts." It is re-
commended that the kind of limited anti-
trust immunity outlined above be accorded
to private standards-making activity only on
condition that the private organization in-
volved has developed and approved the stan-
dard in question under procedures meeting
the same criteria as those used in the con-

"United States v. Borden Co., 308 US. 188, 198-99
(1930); Silver v. New York Stock Exchange, 373 U.S.
341, 357 (1963); ThiU Securities Corp. v. New York
Stock Exchange, 433 F. 2d 284, 272 (7th Cir. 1970).

gressionally structured panels and that the
private organization's determination be re-
viewed by the Board under the same tests as
those applied to determinations of an official
panel. Those private organizations adopting
standards for metrication under procedures
which do not meet the criteria specified
could, then, offer their participants no
greater antitrust protection than that af-
forded by the Noerr-Pennington doctrine"
for joint efforts to influence legislative or
executive action.

Clearly, threats of antitrust exposure
which discouraged the voluntary contribution
of engineering expertise at a time when it
was needed most would be at odds with a
national policy of metrication. No set of
government agencies could muster the
breadth of expertise required. At the same
time, any process of conversion to the metric
system which does not safeguard the interests
the antitrust laws are intended to protect
would be difficult to justify. Accommodation
of the two purposes is feasible by reliance
on neither a wholly governmental nor
wholly private structure. Instead, the private
structure should be used to the extent ex-
perience shows it can be used without undue
risks of antitrust exposure, with a "fall-back"
structure for those projects in which such
risks are presented.

"Eastern Railroad Presidents Conference v. Noerr
Motor Freight, Inc, 365 U.S. 127; UMW v. Pennington,
381 U.S. 657 (1965); compare Whitten v. Paddock Pool
Builders, Inc, op. cit.; and Woods Exploration & Pro-
ducing Co., Inc v. Akoa,   F 2d   (5th
Cir. 1971).

•
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studying impact of metric?
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ISO Recommendation R 1000, Rules for the Use of
Units of the International System of Units: a major
breakthrough toward development of the world's first
truly international system of units. $1.25

Guide to Impact of Metric Use on Standards Develop-
ment in Companies, Trade Associations Technical &
Professional Societies: a hard-hitting manual for assess-
ment of priorities and long-range planning for develop-
ment of standards required for any change in units of
measure. $1.00

Plus the new: American National Standard Metric Practice Guide
(ASTM E 380-70): this newly approved American
National Standard provides guidance on conversion
from U.S. customary units to SI units of quantities
in general use. $1.50

Take advantage of ANSI's quantity discounts on complete sets:

1-49 sets   $4.25 each
50-99 sets   3.75 each
100 or more   3.25 each

ORDER THE METRIC PACKAGE NOW—five outstandingly useful
and instructive publications designed to provide a broad understand-
ing of the metric system and of the possible effect on industry of
increased use of metric units of measure.

angamerican national standards institute, inc
1430 broadway, new york, new york 10018
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Go metric It sounds like a cheer, doesn't it? Well it is!
It's a cheer for editors Frank Hall and Bob Carson.

Their five-part series of articles on America's move toward metrication won a 1971
Jesse H. Neal award. The articles appeared in Machinery between December 1970 and
May 1971. Some people consider the Neal award as business journalism's "Pulitzer
Prize". Each year 15 awards are presented for the best editorials, articles, series of arti-
cles and special issues from over 500 submissions by business magazines. We are
proud that a series of articles from Machinery was selected for this honor. In the award-
winning articles series, Frank and Bob built the case for U.S. conversion to the metric
(SI) system, and reported industry, labor and consumer reaction to conversion—as
presented at the Bureau of Standards Metrication Conferences. At the time (November
1971) Machinery also took a stand favoring metrication—spread over 10 years.

I want to reiterate that position. Machinery, one and one-half years later still favors com-
plete U.S. conversion to the SI system by 1985; that a national schedule and conversion
plan for various industries should be developed to minimize difficulties; that any costs
which accrue should not be borne by the government, so that there will be strong in-
centive for industry to re-evaluate and improve its operations at the time of conversion;
and that the conversion be complete so that all measures are metric.

A conversion period from 1975 to 1985 allows Congress time to pass enabling legisla-
tion and time for the coordinating machinery to be formed and plans developed before
the beginning of the conversion period. Industry-by-industry target schedules are desir-
ables° that one industry doesn't design its products for metrics and then discover it can't get
parts because supplier industries haven't yet begun conversion.

One of the major benefits that can result from metrication is significantly increased operating
efficiency if the conversion period is looked upon as an opportunity to reexamine old meth-
ods and procedures. The need to offset conversion costs by increasing efficiency is incentive
for keeping costs down. If the government were to underwrite all, or even part, of the con-
version costs the incentive to find ways of offsetting them will be lost.

Complete conversion is necessary if we are ever going to learn to use the SI system effi-
ciently. For example, one engineer I know has been using and working with the metric
system on his job for over 4 years. Yet he doesn't "think" metric. He doesn't think he'll
be "converted" until he's forced to use metric units 24 hours a day. When his bathroom
scale reads in kilograms, speed limits are in kph and he buys milk by the liter, then he'll
begin to think in meters instead of yards.

We feel that there's nothing to be gained by delaying conversion to the SI system. The
longer we delay the more it will cost. So let's get busy and Go Metric!

March 1972
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4

rr his series on the National Bureau of Standards

Metrication Conferences, which took place dur-

ing the Fall of 1970, explores in some depth the

opinions of representatives of leading segments of

American industry. The official reporter for NBS

was our senior contributing editor, Robert W. Car-

son who wrote the final article himself.

After the first shock—discovering that every indus-

trial nation in the world except the U.S. is com-

mitted to metric—you soon realize that even the

U.S. is partly on the metric system already, that it is

slowly becoming more metric, and that the longer

this evolution continues, unplanned and uncon-

trolled, the more painful the whole conversion pro-

cess will become. So the problem becomes much

broader; one that is faced by a democracy many

times: can a free society voluntarily take the steps

necessary to plan its growth, or must it drift into

changes which although inevitable, are faced

piecemeal, at much greater expense and hardship?

#1(
FRANK HALL
senior editor
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Metrication . . .

Let's get at it

If you look at a world map, and color in all of the nations that
either use the metric system or are firmly committed to con-
version, you'll be shocked. The U.S. is the only industrialized
nation still committed to "English" units. Even the English
have abandoned their system.

If we made everything we use and sold none of our products
overseas, our dimensional isolation wouldn't make any differ
ence. But we do trade with other countries and our adherence
loan irrational system of weights and measures based on bar-
leycorns and horses puts us at a disadvantage in world markets.
And this is a disadvantage we cannot afford.

It is becoming increasingly apparent that the directions of
commerce are toward expanded and freer world trade. Though
the U.S. could survive for some time if it were isolated from
the mainstream of world trade the final result would probably
be similar to the effect of nationalism upon the empires of the
19th century—we would eventually have to change, under du-
ress and with heavy economic loss because we hadn't main-
tained our position of leadership.

Presently, the National Bureau of Standards, at the request
of Congress, is conducting a National Metric Study to deter-
mine the advantages and disadvantages of increased use of the
metric system in the U.S. This study has many facets: surveys
of manufacturers, cost analyses, import-export patterns, effects
upon consumers and workers, and the impact of metrication.
One of these-facets is a series of seven National Metric Study

Conferences to give representatives of major trade associ-
ations, professional societies and similar groups an opportunity
to express their views on metrication. The first of these confer-
ences was held recently. It was open to representatives of engi-
neering-oriented industry such as: AIME, SPI, ASTM, ASME,
SAE, ASHRAE, NMTBA and NEMA.
The views expressed ranged from "who needs it" to "what

are we waiting for." In general, the trade associations leaned
toward the former view while the engineering societies leaned
toward the latter.

Industries with little export opportunity felt that conversion
would increase costs and give foreign competition more op-
portunity in the U.S. market. However, even those representa-
tives felt that a change to the metric system seemed inevitable.
Those industries already participating in world markets fa-

vored prompt conversion. In many cases, companies with for-
eign subsidiaries are already using dual metric/English dimen-
sions on drawings and literature.
Some industry groups pointed out that a well-planned, well

organized conversion program would not be as expensive as
many people think. New metric equipment and tools could be
phased in as existing equipment is replaced.
Most of the technical societies at the conference are already

involved in active metrication programs. Most of these so-
cieties are already using metric equivalents along with con-

units in their publications—with the metric units
preferred in many cases.
Wider U.S. participation in the work of ISO (the Inter-

national Standards Organization), regardless of whether or not
we convert to the metric system, was urged by most of the
attending groups. One reason—besides a more orderly inter-
national standards system—is the growing use of ISO standards
for product certification. Since these ISO standards use only
metric units they will, in effect, erect nontariff barriers to U.S.
products unless we take an active part in the development of
new ISO standards.
New metric standards must be developed in preparation for

a changeover. Only about 1/5 of the required international
standards have been prepared. Clearly, there is a definite need
for standards work and U.S. industry, with its experience and
fairly complete set of standards, has much to contribute to this
international effort.

Experience in England where a ten-year metrication pro-
gram is at the halfway point, and comments by the NBS con-
ference attendees, has shown that there are two ways to ap-
proach metrication. One is to simply redimension what we
already have. The other is to convert to "metric modules." For
example, will 1-inch diameter bars simply become 2.54-cen-
timeter bars or will industry redesign and use 2.5-centimeter
bars?
The dimensional conversion is certainly the simplest. Or is

it? If everyone converts to metric stock then the steel mills
have to produce only one product line. However, if the U.S.
merely converts dimensions the mills will be forced to carry
two product lines—one for those still designing in inches and
converting, and one for those that go all the way and design in
the metric system.

During any changeover period it will be necessary to have
dual stocks. But we hope that when metric conversion finally
comes to the U.S.—and we are certain that it will—industry
will see the advantage to complete conversion in all types of
products without regard for their export market. Otherwise,
we may end up with domestic household products still being
made in inches while the machines used to manufacture them
are made in meters—and then the conversion costs really
would be measured in "megabucks."
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We can't lick 'em, so we'd better go metric—soon

The more you dig in to

problems of standards and

measurements, the more

obvious it becomes that we're

going to go metric. Reports

from the National Bureau of

Standards metrication

conferences show that while

opinions vary from "now" to

"never", a strong majority

regards U. S. conversion as

inevitable. The question no

longer is will we, but

when and LoLy?

Frank Hall

If you take a look at the map on the op-
posite page, you may be surprised to see
that the only nonmetric countries in the
world are Ceylon, Gambia, Guyana, Ja-
maica, Liberia, Malawi, Nigeria, Sierra
Leone and the United States. The other
150 or so countries are either already on
the metric system, or on the way. Even
the British have given up the "British'
system of pints, quarts, gallons, etc. and
are halfway through a 10-year con-
version plan to metric.
So what, you may say. We've been

talking about converting to metric in
this country ever since Thomas Jefferson
broached the idea in 1790. But in those
days, the U. S. was not an industrial na-
tion, and was dependent on Great Brit-
ain for most manufactured goods. More
recently, the U. S. was, in relation to the
rest of the world, an industrial colossus
and scan to a great extent, self-sufficient.
Things are a little different now. We

face some stiff competition throughout
the world. Japan, Great Britain, and
EEC (European Economic Community
consisting of West Germany, France,
Italy, Belgium, The Netherlands, and
Luxemburg) have all become major sup-
pliers of industrial goods to the world—
and they have all gone metric. Even
Canada, our close neighbor and biggest
trading partner, is going metric, as well
as Australia which has become a signifi-
cant market for U. S. exports in the past
three years.
While we still are the most tech-

nologically advanced station in the
world, we no longer call all the shots.
We do not lead in all products. For ex-
ample, Japan and the Scandinavian
countries have taken over the lead in
ship building. The lead in steel tech-
nology which we took from Europe 70 or
80 years ago is theirs once again. Our
lead is concentrated in new product
areas such as computers, integrated cir-
cuits, etc.
Chase Manhattan Bank, N.A.'s book-

let The Trillion-Dollar Economy, quotes
a study by Professor Edward Denison
called Why Growth Rates Differ in

which he says that if both the U. S. and
Northwest Europe had the same amount
of resources. the U. S. per capita income
would still be 28 percent higher. due to
better application of knowledge, a
higher quality of management and more
intense competitive pressures. This rein•
forces the general impression that Eu-
rope's technological lag is not canned so
much by a lack of knowledge as much as
by inadequate application of that knowl-
edge. He was speaking of the year 1960.
In the past 10 years many European and
Japanese companies have been catching
up fast—just ask Detroit, or the machine
tool builders.
This intense competition from En-

ropean and Japanese companies should
serve to goad U. S. industry to hecome
more competitive through investment in
modern facilities as well as ever-improv-
ing management techniques.

What 11w. don't convert?
We won't feel the impact of not con-

verting to metric for some time. After
all, our gross national product is about
$1 trillion and our export trade volume
is some $40 billion per year—about four
percent. In the long eon, however, as
world trade continues to expand, our
overall economy will gradually feel it
because we will be slowly shut out of our
export markets. Eventually we will have
to go on a crash program to convert, and
at a tremendous expense.
Our exports will gradually taper off

because the product standards, which
are now being worked on by the ISO (In-
ternational Organization for Standard-
ization). will be set without our partici-
pation. (So far, for the most part, these
standards are only recommendations to
each of the participating countries. The
ISO encourages each country to accept
the recommendations as its own national
standard.) These product standards will
be in metric units, and will result from
extensive debate and compromise by the
participating nations. These standards
could serve as nontariff barriers to ex-
clude American goods.



Meanwhile, although our total econ-
omy is not effected, the impact of exist-
ing ISO standards can hurt us in individ-
ual industries and, of course, geographic
regions. The electronic components field
is starting to feel the effect even today.
We could head off the problem by

taking a much stronger active part in the
ISO negotiations, and our voice would
be effective because we have so much to
offer. Our existing American standards
are backed by extensive experience, un-
equalled in many product lines. (The
American National Standards Institute is
already involved, but could use much
stronger support from U. S. industry.)
Our hand would be further strengthened
if our negotiators were backed by a U. S.
commitment to convert to metric within
some well-conceived plan for method
and timing.
Only about 20 percent of inter-

national standards that we would need
now exist. The opportunity for construc-
tive action is knocking at our door. Will
we answer it?

Besides product standards, some of the
metric units themselves are yet to be
standardized. In 196(1, the General Con-
ference of Weights and Measures
(founded in 1875 by the Treaty of the
Meter in Paris) adopted the Inter-
national System of units (SI) which es-
tablishes base units for length, mass,
time and temperature, as well as electric
current and luminous intensity. Much
work needs to be done, however, to both
refine present definitions as measure-
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nonmetric nations shown in black

ment techniques become inore precise,
and to phase in other units coherently.

Whet if we dal
If this country should convert to met-

ric, we would cans the undying grat-
itude of untold engineering students.
Who hasn't suffered through problems of
converting force, energy and torque
units in pounds, foot-potinds and pound-
feet to newtons, joules and newton-me-
ters? And this is not to mention the
agonies of school children memorizing
inches per foot, feet per mile, square feet
per acre and so on. The metric system,
with its base 10, would eliminate a lot of
unnecessary schoolwork and permit the
students to spend more time on thinking
out the problem.

But, in a more practical way, metric
units would save industry untold hours
in design time, permit simpler standard-
ization of modular sizes, reduce errors in
engineering, production and accounting,
improve the American position in inter-
national standards, and create greater
acceptance for our exports.

Disairantaps of going ma*
Obviously, there are a lot of serious

problems connected with converting to
the metric system, or we would have
done it long ago. As gleaned from the
National Bureau of Standards Deerfield
Conference described below, some of
the problems are:
• Changing hardware, dials, tools, dies,

molds and measuring equipment.

• Revising drawings, standards, compu-
tations, repair manuals.

• Retraining clerks, inspectors, machine
operators, engineers—and top man-
agement too.

• Converting computer programs.
• Losing production during transition,

with consequent delays and costs.
• Maintaining dual inventories of mate-

rials and parts for several years.
Another problem is how to convert.

Do you keep the same sizes and just
rediniension in metric units; or swing
over to metric sizes in round numbers?
The first way might seem simpler, and

appear to be less expensive, but in the
long run it probably would negate the
whole idea of conversion. Our products
would still be in inches no matter how
we labeled them, and they would not
conform to international standards. Be-
sides, the benefits of size simplification
would not be available.
The only way to convert is to go di-

rectly to metric sizes, thereby gaining
the full advantages, even at a greater
initial cost. At least there would be a
payoff after the initial changeover.

Notional Boma of Standards Study
The U. S. Congress in 1908 passed the

Metric Study Act authorizing an open-
minded evaluation of U. S. interests in
metrication and charged the Secretary
of Commerce with the responsibility.
The program was set up under the aus-
pices of the National Bureau of Stan-
dards. The NBS has initiated 14 separate
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Where They Stood—at Deerfield
Most organizations mentioned here presented corn-
prehensive statements at the NBS Deerfield Conference
based primarily on surveys of their members. The following
summary of positions cannot possibly do justice to reasoned
position papers, and certainly cannot represent differences
of opinions among various individuals within each organi-
zation. In general, however, our summary represents the
American Institute of Chemical Engineers—wants metrication now
Manufacturing Chemists Association—sees multimillion dollar con-
version cost
American Institute of Mining. Metallurgical, and Petroleum Engi-
neers—supports SI (international metric system)
Society of Plastics Industry—divided opinion, therefore no stand
American Petroleum Institute—sees little need for conversion, but
supports orderly transition
Aluminum Association—favors eventual adoption
American Iron & Steel Institute—sees no advantage. but will
change to meet customer needs
American Concrete Institute—wants metrication now
Rubber Manufacturers—prefers international system
Copper Development Association—sees long range benefits
American National Standards Institute—takes no stand, but can
supply metric information
National Academy of Engineering—takes no stand
American Society for Engineering Education—sees education need
American Society for Testing & Materials—has guide available to
aid transition
Can Manufacturers—secs increase in both prices and foreign com-
petition if we convert
Industrial Fasteners Institute—sees billion dollar transition cost (see
separate box)
Screw Machine Products—sees high cost, more competition
Screw. Not & Rivet producers—do not want change
Americas Society of Mechanical Engineers—sees need for dual ca-
pability, will promote SI
Society of Manufacturing Engineers—supports SI, plus a carefully
planned conversion
Instrument Society of America—prepared to educate
Scientific Apparatus Makers—sees high conversion costs, unpredic-
table payout, change inevitable

position of the group, based on the group's own unique
problems within the American industrial complex.

In addition, many individuals were faced with the di-
lemma of representing a particular group's own interests
for the good of that group, as opposed to the individual's
personal opinion which might have a broader view of the
problem of the U. S. position in today's world.
Consulting and Professional Engineers—no report, but ready to help
American Society of Agricultural EngMeers—favors early change
American Society of Heating, Refrigeration, and Air Conditioning
Engineers—no stand, but will help
Anti-Friction Bearing Manufacturers Association—sees U. S. posi-
tion untenable, must change
Farm & Industrial Equipment Institute—favors early start, 15-year
transition
National Fluid Power Association—wants change promptly
National Tool, Die & Precision Machinery Association—among first
affected. will service customers needs
National Machine T.I Builders Association—takes no stand, but
sees inevitability
Association of Home Appliance Manufacturers—takes no position
but in general, members want no change
Business Equipment Manufacturers Association—divided opinion,
sees problems in conversion, suggests eight-year transition
Electronic Industries Association—sees inevitability, suggests early.
start, 10-year transition
Institute of Electrical fir Electronic Engineers—already uses SI units
in publication
National Electrical Manufacturers A.ssociation—divided opinion,
sees problems ahead either way
Aerospace Industries Association—takes no stand
American Bureau of Shipping—uses dual system now, but is await-
ing change to SI by shipbuilders in metric countries
Shipbuilders Council of America—ready to go when customers are
American Railway Car Institute—sees no advantage. but could eas-
ily change
Automobile Manufacturers Association—sees no need for metrica-
tion, but knowledge of dual system needed
Society of Automotive Engineers—accepts SI with certain ex-
ceptions, ready to help transition

studies each asking:
• What is the present impact within the

U. S. of increasing world wide use of
the metric system?

• What would be the impact in the fu-
ture—assuming no change in current
metric usage and no coordination
among various sectors of society?

• What would be the effect of a coordi-
nated national program to increase
the use of the metric system?
Without detailing all 14 studies, in ef-

fect they consist of sample surveys of
manufacturers both by letter and phone,
cost analysis, an evaluation by the Dept.
of Defense, and consideration of the ef-
fect on various appropriate segments of
our society—different levels of govern-
ment, labor, education, consumers, etc.
One of the studies is a series of seven

conferences to give all segments of in-
dustry, consumer affairs, education, la-
bor and service fields an opportunity to
voice their opinions on the basic issues.

Nerfield Conforence
The first conference was held in late

August at the Deerfield Academy,
Deerfield, Mass, for engineering ori-
ented industry. Invitations were sent to
more than 50 trade associations, profes-
sional societies, and other groups. About
90 percent responded, most with a pre-
pared position paper. Some guidelines
were sent each group to help prepare for
the conference. They were asked to re-
spond to these questions:
• What is the present status of measur-

ing system usage; recent and future
trends to metric; advantages and dis-
advantages of metric?

• What are the possible future effects
from alternative courses of action:
evolutionary (no national program), or
planned metrication on a coordinated
national program?

• What are your opinions on the need
for increased metric usage; any other
suggestions for the Metric Study
Group to consider?
The conference was divided into 10

sessions, each covering a major segment
of engineering oriented industry: petro-
leum, chemical, and plastics; primary

metals, concrete, and rubber; broad na-
tional engineering and standards organi-
zations; fabricated metal products in-
cluding fasteners; mechanical and plant
engineering; scientific and process con-
trol instruments; consulting and profes-
sional engineers; machinery, except
electrical, electrical machinery; and
transportation equipment.

Opinions
Positions of participating groups

ranged from "let's change now" to firm
opposition. By the end of the confer-
ence, however, a consensus developed
among the participants that going met-
ric is inevitable and that the transition
should not be mandatory, but by a vol-
untary, coordinated national program.
The appliance industry, for example,

is opposed to a change. This industry ex-
ports few products because of different
requirements in foreign homes. They
fear that metrication could open domes-
tic markets to imports, reducing their
production volume. Another group op-
posed for generally the same reasons is
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How the fasteners people see metrication
IF! position Beloit Tool position

The official position of the Industrial Fasteners Institute,
taken at the NBS Deerfield Conference, was spelled out by
Richard B Belford, Technical Director of IFl, July 21:
"Industrial Fasteners Institute supports the continued

use by American industry of USA-developed engineering
standards for mechanical fasteners, as based on custo-
mary (inch/ pound) units of measurements, because (1)
fasteners produced in confor,-nance with requirements of
USA standards have technical superiority to similar prod-
ucts manufactured in accordance with any of the current
systems of engineering standards for mechanical fasteners
based on metric modules, and (2) the monetary cost of the
U S. fastener manufacturing industry to convert to the
metric system would be exorbitant and with no apparent
compensating values
"At this point, . we say' 'however. IF) recognizes

that important segments of American industry may elect
to convert to metric In such event, a new system of fas-
tener standards designed for optimum performance capa-
bility based on metric modules should be developed.'

''The new system would be a complete 'fresn start" ap-
proach not related to any emoting system The purpose
would be to achieve optimum performance capability in all
materials used in the fastening function and to attain max-
imum simplification in the number and styles of standard
fasteners .

"Further. IFI believes in freedom of choice, and would
not support any action to make mandatory the use by
American industry of either system of fastener standards "
Mr Arthur R Breed. Technical Director of The Lamson

& Sessions Company added a few remarks " . a task
force composed of the engineers from the member com-
panies of IF) was established through the Standards and
Technical Practices Committee . to determine whether
there can be change for value if we increase the use of the
metric measurement system. The task force has first of all
to investigate where we stand now Those of us who have
multi-dimensional experience know the strengths and
weaknesses of both measurement systems, and in particu-
lar the standards that have been based upon them. We
know the strengths and weaknesses of the application of
material to those standards

"'After the task force investigates where we stand now
in both inch and metric and in available standards and
specifications, we propose to develop a brand new
approach toward modules of size This will include nomi-
nal sizing of threads, the entire basis for possible ex-
pansion. The possible expansion includes what materials
. . . how they can be used—to their fullest advantage, tor
example, head styles of fasteners now available in inch
and metric

The Beloit Tool Corporation Beloit. Wisconsin a lead
mg manufacturer of cutting tools and gages has another
idea In a recently published booklet called S A
Goes Metric", they quote Fred C Ewart of John Deere &
Company to sum up the problem. -America has only two
choices in the role it can play in vvorld standards to as-
sume an active role of leadership or to wait for others to
develop standards that we eventually must use

Mr. Kenyon Y. Taylor. President of Beloit answers.
"The ISO-SI (International Organization for Standard-

ization) has developed very workable standards in most
areas, however. in fasteners and screw threads, the ISO
proposed standard is incomplete and produces assemblies
unsatisfactory to U S industry.
"Although there are few things in greater need of stan-

dardization than screw threads and the nuts, bolts and
screws used to fasten practically every known mechanical
device in industry. the ISO Standards Committee set up in
1946, formally abandoned their attempts to develop one
standard system in 1957 It was then agreed that two sys-
tems would be accepted by ISO, the Unified-Inch already
fully developed by America, Britain and Canada and a new
SI metric standard system. The new ISO metric system
fortunately, has many points in common with our Unified -
Inch system, both being made to the same thread form.
'The Beloit method of screw thread metrification con.

sists of weaving ISO and present unified American threads
into a metrified table and conversion of all present toler-
ances covering tools, gages and product fits into metric
language.
'Although metrication of screw threads and fasteners

will require many years to complete. we will live in a met-
ric society where the terms 'inch' and 'decimal inch' will
have no meaning. Dual designation will help during the
transition but we must have a method barest Beloit to
properly identify the standard thread series presently in
use and to intelligently assist and guide our customers into
the correct future standard.
''The proposed Beloit method of thread designation has

the advantage of 'dual designation' plus a continual guide
toward a new. true international standard We believe the
eventual standard will not be established by a technical
committee edict but by industry experience as to the ad-
vantages of each particular item in the combined ISO-Uni-
fied Thread Series Hopefully, by industry usage, these
two series will become part of a single new International
Standard Screw Thread System

the fastener group (see the box above for
their official position).
On the other hand, the American

Concrete Institute, among others, wants
to change now. The increase in precast
construction is leading to two sets of
standards, one here and one overseas.
The box, on the facing page, shows how
each group responded.

All in all, the first conference was well

planned, well run, and provided a
wealth of information on how the vari-
ous engineering-oriented industries see
the problem of metrication.

This report is the first of a planned
series of articles which will cover the
subsequent conferences: c-onsumer re-
lated industry, construction and related
groups, consumer affairs, education, la-
bor, and general including agriculture,

mining, transportation, utilities, banking
and service industries. Subsequent to the
conference reports, we plan to publish a
report on where Britain stands today.
halfway through a 10-year transition
program. Early reports indicate that
Britain is making a much faster and eas-
ier conversion than anyone expected—
and they have the additional problem of
convertirm their currency. AA

111
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The whole world is going metric—part II

The U.S. is the only

industrialized nation in the

world not committed to the

metric system. With this fact

as a backdrop, here's a report

on the National Bureau of

Standards Metric Conference

on Education. Although they

are anxious to convert to

metric and could move

rapidly, many educators,

pushed for a carefully

coordinated national program

with a 10-year transition.

Frank Hall
senior editor

Unencumbered by major capital in-
vestment, threat of foreign competition,
or the necessity of making a profit, the
educational experts are enthusiastic
about the U.S. converting to the metric
system. On one hand, their attitude
might be termed "unrealistic- by those
in industry who have the above responsi-
bilities. But on the other hand, they do
deal with people, in many cases our own
children, and we should listen to what
they have to contribute to the overall
question of metrication.

At the NBS Metric Conference on
Education, 33 specialists, in formal pre-
sentations covering all phases of educa-
tion, agreed that converting to metric
would be good for education, provided
the transition were government spon
sored and well planned with fixed dates.
Costs to education would be minor be-
cause most investment affected would
be in textbooks, which are revised every
five years anyway.

The questions
In extending the invitation to the confer
ence, the NBS asked the educators:

• Where is metric being taught today;
where should it be taught if a national
program is adopted?

• What problems will be faced; what
will conversion cost for in-service
teacher training, books, equipment?

• What are the advantages of the metric
system in education?

• If adopted how should conversion in
education be planned; how long will
it take; what can be done to help
"think metric"?

The response
According to the NEA (National Edu-

cation Association), speaking for more
than one million members, educators fa-
vor the metric system for all age groups.
It saves time and is easier to understand.
But, it is only effective when it can be
related to life outside the school. They
support a 10-year, nationwide con-
version program with a short two or

three-year planning program for in-
service teacher training prior to the na-
tionwide start.

All contributors to the conference
agreed that a purely voluntary approach
to conversion would not work. This is
what we have now, and the strong moti-
vation of the educators for early,
planned conversion steins from their dis-
satisfaction with the present setup. The
complex English system with its frac-
tions, and assorted unrelated equivalents
is difficult and time consuming to teach.
With two kinds of pounds, dry and liq-
uid quarts, eight kinds of tons, 56 kinds
of bushels and specialized units such as
cords, board-feet, rods, fathoms, fur-
longs, stadia, and picas and points, who
can claim he has mastered it all?
A number of science courses in-

troduced within the past several years
use the metric system exclusively. Three,
developed with funding from the Na-
tional Science Foundation, are labora-
tory oriented with apparatus included.
Another, the Intermediate Science Cur-
riculum Study (ISCS) is an individ-
ualized instruction program for grades 7
through 9. The course uses only metric
for measurement of distance, force,
mass, volume, weight, temperature and
energy. The students progress according
to ability and interest and although the
use of metric is only secondary to the
subject matter, they soon learn to think
metric. The course includes texts, labo-
ratory apparatus, self-assessment,
teacher orientation and standardized
tests. After special training, the teachers
spend less than five percent of their time
with the class as a whole, which comes
as a shock to some, but results show that
the course is effective for all ability lev-
els and a broad range of school situ-
ations, and that reading level is rela-
tively unimportant. The significance is
that here is a way to teach science to
children who may be from widely di-
verse backgrounds, that can go as far as
their abilities and interests permit, and
that the so-called culturally deprived
child has a chance to succeed at some-
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thing, possibly for the first time in his
school career.

Other courses for elementary and high
schools using metric are available from
the Physical Science Group at MIT
Educational Development Center, Ele-
mentary Science Curriculum from
AAAS, and Qualitative Physical Science
from Duke U.

College level courses such as chem-
istry, physics and biology have used met-
ric units for years.
Geology courses use metric only

where needed, but as the trend in-
creases, so do problems with dual sys-
tems. Engineering educators foresee sub-
stantial problems. The physics and
chemical engineering teachers welcome
change, but those in design and engi-
neering application pointed out that
since the calorie, Btu, horsepower, dyne,
muwell and erg will disappear, refer-
ence tables, charts and diagrams, such as
steam tables and Mollier diagrams will
all have to be revised. Laboratory equip-
ment must be converted, and this will

Natieturl Bureau et Standards Study
The U.S. Congress in 1969 passed the
Metric Study Act authorizing an open-
minded evaluation of U.S. interests in
metrication and charged the Secretary of
Commerce with the responsibility. The
program wu set up under the auspices of
the National Bureau of Standards. The
NBS has initiated 14 separate studies each
asking:
• What is the present impact within the

U.S. of increasing world wide ascot the
metric system?

• What would be the impact in the fu-
ture—assuming change in current
metric usage and no c.rdination am-
ong various sectors of society?

• What would he the effect of a coordi-
nated national program to increase the
use of the metric system?
Without detailing all 14 studies, in ef-

fect they consist of sample surveys of man-
ufacturers both by letter and phone, cost
analysis an evaluation by the Dept. of De-
fense. and consideration of the effect on
various appropriate segments of our so-
ciety—different levels of government, la-
bor, education, consumers, etc.
One of the studies is a series of seven

conferences to give all segments of indus-
try, consumer affairs, education, labor and
service fields an opportunity to voice their
opinions on the basic issues. Last month
we reported on the first conference which
was for engineering-oriented industry.
This article reports on the National Metric
Study Conference on Education, held in
Washington D.C. October 14-15, 1970.
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necessitate dual systems for some years.
Changeover for engineering students

could begin at the freshmen level and
would need four to five years to com•
plete, with revision of textbooks and ref-
erence materials during this time.

Vocational educators from ten divi-
sions of the American Vocational Associ-
ation agree that a planned program is
necessary and many of them suggested
plans for scheduling the transition. Ex-
cept for courses using machine tools,
conversion can be completed in two to
five years with minor cost. Trade schools
need five to ten years to hold equipment
costs to a minimum.

Since vocational schools train students
for a particular occupation, training in
the metric system would have to tie in
with employer conversion. The voca-
tional educators are also extensively in-
volved with adult education and are pre-
pared to offer courses for using metric
on the job as well as courses for con-
sumers. The Manpower Development
Training division recommends pro-
grammed instruction for the adult to
learn exactly what he needs without
wasting time.

Advantages to teaching metric
Both the NEA, representing elemen-

tary and secondary education, and the
AVA representing vocational school
educators agree that teaching metric has
a number of advantages:
• Metric, with its base 10, is easy to un-

derstand remember and use
• Calculations are more accurate when

dealing in decimals instead of frac-
tions and can be made on a slide rule.

• Since work-a-day units are related, the
system is easy to comprehend. (The
circle, however, still has an irrational
relationship between diameter and
perimeter. r cannot be abolished.)

• Measurements are simpler and more
accurate with decimal graduations.

• Similarity between our coinage and
the metric system helps learning.
From industry's point of view, when

a new generation of metric-trained
workers joins the work force, untold
hours of design time will be saved, as
well as a big reduction of errors in
engineering, production and accounting.
One of the big problems right now in

education is that in many cases dual sys-
tems must be taught. One contributor
made the point that continued delay in
adoption of metric while the rest of the
world converts, makes it necessary for
each student to master both, while many
adults find it hard to master one. aa,

Where dm &tweeters stood
at the NOS Cannarrmee
Just as at the engineering-oriented
Deerfield Conference, most of the 33
spokesmen at the Educational Confer-
ence presented comprehensive state-
ments representing their respective
groups. And again, our summary cannot
possibly do justice to reasoned position
papers and certainly cannot represent
differences of opinions among various in-
dividuals within each organization. In
general, however, our summary repre-
sents the position of each group.

Woo level
College education groups agree that

the U.S. should convert to metric. The
chemists (ACS), physicists (AIP and
AAPT) and biologists (AIRS) already use
metric and complain of the necessity of
students needing the dual systems. The
engineering educators have mixed feel
hags, saying that as a plus, metric mill
bring all engineering branches closer to-
gether, but also say that it will require a
new basis for judgment. The mathemati-
cians (MAA) would welcome the change,
could accomplish it overnight, but pre-
fer to remain as observers. The geolo-
gists (AC!) use little metric now, but
since dual systems are a big problem, say
that the advantages of a national pro-
gram to convert would far outweigh the
disadvantages. The American Library
Association stands ready to help, takes
no stand.

firsestbsy and seateskary Inv!
Representing more than one million

members, in some 11 divisions by spe-
cialty, the NEA (National Education As-
sociation) position recommends an offi-
cial program with a two-year
preparation and 10-year transition pe-
riod. The school principals (NASSP) say
80 percent of students now receive SOMI,
metric training which takes 40 percent
less time to teach. Problems will be in
reaching adults and older teachers.

Vocalism! Ingl
Various phases of vocational educa-

tion were represented including techni-
cal education, trade and industrial, in-
dustrial arts, agriculture, business,
health, guidance, borne economics and
distributive (work-study) education. All
agree on the advantages of metric, many
suggest a 10-year transition, and several
suggested training programs. They made
the point, however, that since vocational
courses prepare students for work, train-
ing in metric would be of little help un-
til industry converts.
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1The whole world is going metric—Part III

According to Dr. Lewis M.

Branscomb, Director of the

National Bureau of Standards,

"the old standby 'A pint's a

pound the whole world round'

must soon be changed to 'A

pint's a pound from Long

Island to Puget Sound.' The

world of nonmetric measures

is shrinking fast."

Frank Hall
senior editor

The interesting thing about the National
Bureau of Standards Conferences on
Metrication is that groups representing a
broad cross section of American society,
meeting independently, came up with
the same conclusions: Conversion to the
metric system in the U. S. is inevitable,
and that what is needed is a well'
planned, coordinated national program
over a period of years.
Speaking at the Conference on Con

sumer Affairs, Dr. Lewis M. Branscomb,
Director of the NBS put the evolution of
the use of metric into perspective. He
said that in 1888 Congress made metric
units legal in the U. S., and in 1875 we
signed the Treaty of the Meter that es-
tablished metric units as official inter-
national units of measure. Since that
time 4,3 nations have joined, and the In-
ternational System of Units (SI), an in-
ternationally harmonized system of com-
patible, scientific measurement units has
been adopted. The inch was established
at exactly 25.4 millimeters. In fact, the
primary measurement standards main-
tained for the United States by the NBS
are all SI (metric standards).

Dr. Branscomb pointed out that only
the U. S. and Canada among industrial
nations are persevering with pints and
pounds, and even Canada "has declared
eventual conversion to metric a definite
objective of official policy."

According to Dr. Branscomb: "The ar-
guments for changing to metric usage
concern the possible impact on foreign
trade, the ability to communicate ef-
fectively throughout the world, and the
intrinsic simplicity and logic of the met-
ric system itself. The growing inter-
dependence of nations, as we share one
another's products, vacationlands, and
pollution, suggests that harmonizing our
measurement language with that of the
rest of the world may be a desirable, and
perhaps even a necessary step. . . . But
misunderstanding of what a change to
metric measurement means is so wide-
spread, and both advantages and diffi-
culties are so poorly understood, that an
objective study of the situation is essen-

tial. We must try to evaluate the value
to the U. S. of harmonizing our measure-
ment practicen with the rest of the
world—and estimate the difficulty of
doing no, and the consequences of con-
tinuing to be different. We must try to
separate facts from myths and examine
alternatives for the nation."

Consequencn of being afferent
In discussing the "consequences of

being different," Dr. Branscomb men-
tioned that both the ISO (International
Organization for Standardization) and
the IEC (International Electro-Techni-
cal Commission) have decided that after
January 1971 all international standards
will be written in SI units.
"Perhaps more significant than the

growth of standards writing activity,"
Dr. Branscomb said, "is the devel-
opment of new means for standards en-
forcement that may make . . . com-
pliance involuntary, at least in certain
markets. Thus the Economic Commis-
sion for Europe, (ECE) in February
1970, endorsed a recommendation that
standards used in international trade
should be harmonized on the basis of
ISO and IEC recommendations. The
ECE also endorsed, in principal, the pro-
posal that quality assurance and product
certification programs in international
trade be based on ISO and IEC stan-
dards. The most specific certification
system being established is in the field of
electronic components, to be adminis-
tered by the Committee for Coordina-
tion of European Standards in the Elec-
trical Field (CENEL). Systems of this
kind emphasize the increasing impor-
tance with which many nations view
nontariff means for regulating trade. In-
dustrial standards can be generated and
enforced in such a way either to facil-
itate trade within a group of cooperative
nations or to erect a barrier against im-
ports of nonconforming products.
-The extent to which hardware

changes must be made is in part a ques-
tion of the consequences of harmonizing
our national product standards with
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those of metric nations, and partly a
question of presenting the American
consumer with products whose quantity
is described in a single measurement sys-
tem. With regard to standards, the im-
pact on U. S. industrial practice will de-
pend substantially on the vigor with
which the U. S. participates in inter-
national standards negotiations, for it is
a matter of give and take.
-Many hardware items come in stan-

dard sizes all over the world, originally
designed in inches in the U.S.A., but de-
scribed abroad in millimeters Icy people
who have no need to be aware that the
original design engineer was working in
inches. Automobile wheel marks [tire
sizes] are an example. Dimensional spec-
ifications for many other products could,
in principle, become officially metric by
their being adopted as international
standards under procedures of the ISO.
Whether this happens depends in part
on the vigor with which U. S. industry
pursues international standardization,
the extent to which consumer groups
can encourage and participate in this ac-
tivity, and the encouragement and sup-
port that can be forthcoming from the
Federal Government. In any case the op-
portunity is here, for the past 10 years'
experience suggests that during the next
10 years a substantial fraction of the na-
tional standards of industrialized na-
tions, especially in Europe, wilr be pro-
cessed through the ISO and its affiliate
the IEC.-

Consimmr-oriented Industry Conform.
Held in the Department of Commerce

auditorium, Washington, D. C., during
the week of Sept. 21-27, the NBS Metric
Study Conference on Consumer-ori-
ented Industry heard 32 organizations
present their views on metrication in the
U. S. In general, the opinions were sim-
ilar to those expressed at the earlier En-
gineering-oriented conference at
Deerfield, Mass. Some industries openly
opposed U. S. conversion to metric, a
majority were for conversion, and almost
all felt that it is inevitable.
The formal presentations responded

to questions sent earlier by the NBS:

• What is the present and future impact
on your industry of the increasing
worldwide use of the metric system?

• What would be the effect of a na-
tional program to increase the use of
the metric system; how should it be
done; boss, long will it take; what will
it cost; what will be the major prob-
lems in your industry?

Of the 32 organizations responding,,
eight wanted to change right now and
four were opposed to any change. The
majority of the remaining groups were
in favor of change, but some stressed
the need for sufficient time for con-
version and others gave it reluctant
support because they felt conversion
in the U. S. is inevitable. About 10
groups took no stand at all, either be-
cause the group was still studying the
question or because no consensus
could be reached within the group.

Prelims
Little information was presented on

cost of conversion, but some of the prob-
lems foreseen were as follows:

• Conversion of machinery or equip-
ment would be a major cost problem
according to the paper makers, print-
ing industries, and canners.

• Dual inventories needed during tran-
sition years would be a cost problem
to wholesalers, soft-drink bottlers, and
auto dealer service departments.

• Training of personnel was a major
problem discussed in more than half
of the presentations.

• Educating consumers was mentioned
as a major problem by almost all
groups. (See Part II of this series, Jan.
1971, page 44 for the educators re-
sponse to this problem.)

Alreafers
Aside from the obvious advantages of

the ease of handling decimal units with
resulting reduction of errors and time
savings discussed in detail in our two
previous conference reports many of the
consumer-oriented usociations see ma-
jor benefits from the opportunity to 
plify package and size standards if con-
version to metric were to proceed on a
nationally coordinated time table.
The food chains, soft-drink bottlers,

refrigerated warehousemen, newspaper
publishers, and shoe manufacturers
could all benefit from simplification.
The apparel industry sees an advantage
in metric standards for women's clothing
because of the present confusion in size
designation, but for men's clothing, the
industry foresees that more sizes will be
required to cover the same range now
available. For example: metric standards
for shirt collars require 11 one-centime-
ter steps to replace the present nine
steps in 1/2-inch increments.

For a summary of how each group re.
sponded, see the box on opposite page.

lb National Bursas of Starter* SO*

This is our third report on the NBS
Metilcation Conferences that took
place last fall. The first article cov-
ering engineering-oriented industry
(Dec p 38) reported that whereas
'opinions varied from -now- to
:-never,- a strong majority regarded
U. S. conversion to the metric system
on inevitable. The second article cov-
ering education (Jan '71, p 44) re-
ported that most professional educa-
tors, while anxious to teach only
metric in the schools, suggested a
'carefully planned and coordinated

inational program with a 10-year tran-sition period to ease conversion.
Congress in 1988 passed the Metric
Study Act authorizing an open-
minded evaluation of U. S. interests
in metrication and charged the Secre-
tary of Commerce with the responsi-
bility. The program was set imp under
the auspices of the National Bureau
of Standards. The NBS has initiated
14 separate studies each asking:

• What is the present impact within
the U. S. of increasing world-wide
use of the metric system?

• What would be the impact in the
future—assuming no change its cur-
rent metric usage and no coordina-
tion sunong sectors of society?

• What would be the effect of a
coordinated national program to
increase use of the metric system?
Without detailing all 14 studies, in

effect they consist of sample surveys
of manufacturers both by letter and
phone, cost analyses, an evaluation
by the Dept. of Defense, and consid-
eration of the effect on various appro-
priate segments of our society—differ-
ent levels of government, labor,
education, consumers, etc.
One of the studies is a series of

seven conferences to give all seg-
ments of industry, consumer affairs,
education, labor and service fields an
opportunity to voice their opinions
on the basic issues.

This article reports on the confer-
ences on Consumer Oriented Indus-
try, Consumer Affairs, and Labor.

•
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*Imre consemer-oriented industry steed it the HIS cesrlereace

Most of the 32 spokesmen at the Consumer-oriented Metric
Study Conference presented formal statements representing
their groups. As with the engineering-oriented and the
educational conferences, we cannot do justice to carefully

Food Technologists urge early adoption, see few techni-
cal problems but traumatic change for industry.

Wholesalers believe metrication inevitable and worth-
while, hut consider increased inventory costs prohibitive
without some relief.
Food Chains see little advantage, but can change. Sug-

gest 10-year transition.
Refrigerated Warehousemen concerned with changes in

package sizes, see benefits in size simplification.
Retailers see inevitability of conversion, need for mass

education, increased mats during transition.
Soft-drink Bottlers strongly opposed to change because of

investment in billions of "floating" returnable bottles.
Frozen Food Industry opposed to change in package

sizes, has no interest in metric.
Meat Institute concerned about challenge to consumers.

Major cysts will be for new weighing and packaging equip-

ment. Nutritional data is already in metric.
Canning Industry sees little reason to change, uses net-

in labs, dual labeling for export. Cost could be 
imized if only can height is changed. Planned program
needs 10-15 years; industry would need financial aid.

Evaporated Milk Field not ready with decision on con-

version, but foresees no problem with a coordinated 5-10

year conversion period.
Salt Industry sees no need to change. Since American

standards are better than metric, rest of world may have to

convert to ours.
Scale Manufacturers favor metrication for increased ex-

ports. Metric divisions better than fractional, but con-
verting millions of scales, including postal, will be ex-
pensive, take 10 years.

Textile Manufacturers look forward to change, for new
simplified size standards in metric and to increase exports.

Apparel Industry split between those who say: "Why
change- to those who say: "Conversion is long overdue."
Footwear Manufacturers feel advantages of metric

would outweigh cost of conversion. Imports now 33 per-
cent. Mechanization and simplification could increase
worker productivity, decrease export of jobs.

prepared position papers, and cannot represent differences of
opinions within each organization. In general, however, this
summary represents the position of each group, based on its
own unique problems within the US industrial complex.

Merchandise Vending Field can convert in 3-5 years,
want change to expand exports.
Toy Manufacturers ready now, the sooner the better. Use

of foreign suppliers has led to dual dimensioning.
Appliance Dealers see cost problems in servicing, want

consumers educated first. Could convert in two years, but
main burden would be on manufacturers.

Printing Industries plan a study of metric impact.
Change would be costly, but they could live with it.

Publishers will set up study committee, see conversion
inevitable. suggest we learn from British experience.
Book Manufacturers want no change, see no advantages.
Newspaper Publishers see changeover to electronic type-

setting a.; good opportunity to convert to metric now.
Paper Makers will go along, but not push; see long-term

advantages but high cast; need orderly change, relief.
Theatre Equipment Builders of projection and sound

equipment want no change, although they see advantages
for country as a whole.

Motion Picture Producers favor early change, have large
export trade. "The longer we wait, the harder the change."

Motion Picture Engineers prefer metric, have long used
dual systems and been involved in international standards.

Automobile Dealers (service departments) see little need
for change. Conversion to metric will require training of
800,0581 mechanics and dual inventories for at least 10
years. However, imported cars (mostly metric) now 11 per-
cent of total.

Independent Garage Owners see inevitability, favor
gradual conversion. Auto makers will determine change.

Import-export Commerce favors metrication; wants
change soon to reduce errors in cable transmission, elimi-
nate dual systems.

Quality Control Engineers claim metrication is coming,
ask how much longer will we delay. Conversion will be rou-
tine, requiring only routine updating of standards.

Major Museums ready to help educate public to advan-
tages of metric through exhibits to large adult audiences.

Collegiate Athletics favor planned conversion because
metric would help U. S. athletes in international coin-
petition. Suggest leaving football in customary units.

Consumer Affairs Conference
The NBS Metric Study Conference on

Consumer Affairs, held October 13 and
14 at the NBS, Gaithersburg, Md., dis-
cussed the impact of metrication on
clothing food, home, automobile use,
and advertising.
Some general presentations were

made by Dr. Branscomb, cited earlier,
and by Virginia H. Knauer, special as-
sistant to President for Consumer Af-
fairs, Mercedes Balmv. pre,ideiit of the
American Thum Economics
J. D Buchanan immer stati,rifad

80-7 8 1 0 - 72 - 21

nor to the British Consumer Council and
Faith Pryor. University of Vermont.

Almost all of the 23 participants mak-
ing formal presentations stated that the
advantages of conversion outweigh the
disadvantages, especially since con-
version to metric presents an opportu-
nity to eliminate the confusion that now

exists in size standards. All agreed, how-
ever, that conversion would require a
massive adult education program.
Every survey taken in preparation for

the confetenci• indicates consumer indif-
fercric—. apathy and apprehension. Con-

sumers in general are not familiar with
the metric system and are not aware of
any contemplated change. The small
nority who have had previous contact
with the metric system, through military
service, business relocation, or travel are
eager for the change and reported that
metric is easy to learn and helpful in
making price comparisons.

Most participants in the conference
stated that the major problems of con-
version would occur during the transi-
tion period and cited these advantages
following conversion:
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• Metric's decimal base simplifies unit
price comparisons

• Metric is easier to teach in school
• Cooking calculations are simpler
• Increased exports and imports could

lead to lower prices
• Clothing sizing can be simplified
• Confusion over dry and liquid mea-

sures (pints, quarts) would be ended
• Metric base in clothing industry could

lead to mechanization, computer con-
trol and lower prices
According to J. D. Buchanan, now

with the Canadian Department of Con-
sumer Affairs, some consumer problems
in Great Britain involve beer and milk.
When a man enters a pub and orders a
pint of beer, he gets about 600 millili-
ters. But the standard metric size is 500
milliliters (1/2 liter), and of course pro-
ducers and pub owners fear that the re-
duction of volume will hurt business. Re-
turnable glass milk bottles are used
universally. The changeover to metric
might not only reduce the volume of milk
sold, but will require dual bottle sizes un-
til the older ones are phased out through
normal breakage. Incidentally, we in the
U. S. won't have quite the same problem
because our liquid measures are smaller
than the British imperial pints, quarts and
gallons by 20 percent, and therefore
closer to multiples of liters.

R. L. Smith, assistant director of Con-
sumers Union agreed that metrication is
inevitable, advantages outweigh dis-
advantages, and that some useful by-
products may follow from simplification.
He said, however, that government in-
centives will be needed, costs are gener-
ally exaggerated, and that consumer
apathy will be hard to move although
the climate is more receptive now than
in the past. Assistance by the Advertis-
ing Council, Consumer Federations and
women's magazines will be needed.
Theodore Dunn, Research Director,

Benton and Bowles, and chairman of the
American Association of Advertising
Agencies metrication study committee
said that the AAAA is ready to aid in
educating and motivating consumers us-
ing donated time on television, over the
radio, and in print.

Labor Contemns,
The NBS Metric Conference on Labor

was held October 27 in Gaithersburg,
Maryland.
With the cooperation of the AFL-

CIO, related industry unions were
grouped and a spokesman for each group
was selected and asked to respond to the
following questions:

• Any put experience with metric?
• What advantages and disadvantages

do the workers see in metrication, as-
suming a 10-year transition period?

• How much training will be needed:
who will be trained, and how?

Respoose
In general, the response indicated a

great lack of interest. Seven of the 10
groups sent questionnaires to the unions
in their group. Of the 132 unions in-
cluded, only 40 responded.

According to Nathaniel Goldfinger,
Director of Research AFL-CIO, the offi-
cial position of the AFL-C10 is friendly
neutrality. It takes no stand, for or
against, but recognizes that some impor-
tant human issues would come up in any
conversion to metric,

1. Protecting workers' investments in
tools that would become obsolete.

2. Knowledge of the metric system
may become a prerequisite to a job.
3. Training of the workers.
4. Relief measures to offset costs of

metrication to individual workers.
Mr. Goldfinger went on to state that

transition will require a stable economic
environment and plenty of time for hu-
man adjustment. There should be no
bars to hinder upgrading, and older
workers must not be blocked off from
new opportunities.
Many presentations questioned the

need to consider metrication. Some
unions were unaware of any con-
templated change, and others felt the
possibility of a change was remote. All
were concerned that where workers
owned tools, they should not be bur-
dened with the expense of new tools,
and all called for the employer to pay for
needed retraining, including travel time.
They agreed that the major headaches
would occur during transition, and that
once transition is completed, no long
range problems were expected. Some
saw positive benefits: a simpler system
with less chance of error and easier to
understand, more export opportunities
and benefits to workers as consumers.
Open opposition came from some con

struction unions such as the plasterers,
carpenters and electricians. The brewery
workers were most adamant. After pre-
senting the materials sent to him on the
metric study to his executive board by
Anthony C. Weinlein, Executive Assist-
ant to the General President, Service Em-
ployees Union, Mr. Karl F. Feller, Presi-
dent of the Brewery Workers replied:
"Their disposition was . . that we

would not participate in any conference

or further study of the metric system and
to notify you as well as Mr. George
Meany, president of the AFL-C10 that
we are opposed to giving any consid-
eration to change. Our reasons are ob-
vious—the cost of changeover in tools,
machine tools, containers of all sizes in
liquid and solid systems, etc. is prohibi-
tive . . . We will not participate nor
will we support the study.-

Where they stood
Service employees (except the bre-

wers) say change is desirable because
metric is logical, easy to understand and
remember. Retraining must be at em-
ployers expense.
Oil and chemical workers say metrica-

tion is necessary, change is overdue.
Cost should not be placed on workers.

United Mine Workers say change is
desirable and inevitable, coal future is in
technology, export market gaining im-
portance. Massive public education pro-
gram is needed.
Textile and garment workers unaware

change is contemplated, express dis-
belief, but see no great problems and
some advantages. Workers should not
pay for new tools.
Construction workers (Building

Trades Dept.) take no official stand, but
plasterers foresee calamity, carpenters
foresee chaos, and electricians see large
bland retraining costs.

Transportation unions see little ad-
vantages, but want metric tools paid for
by employers, retraining on paid time,
no disruption in seniority systems.

Airline pilots feel metrication is good
but retraining pilots used on domestic
flights will be a handicap.

Arts.engincering, printing trades have
little metric experience, are con-
cerned about costs of tooling and re-
training. Many older employers cautious
or opposed, but education and training
can overcome fear and resistance.

Machinists who own their tools, are
concerned about costs of metric tools.
Some unions vehemently opposed to
change, others recommend go-slow ap-
proach with educational program first.

Glass, ceramic and others. Foundry
workers see current worldwide trend,
want speedy conversion. Commu-
nication workers see loss of productivity
and more errors during transition. Furni-
ture workers stress need for education.
Glass bottle blowers see metrication in-
creasing exports and jobs. Glass workers
concerned about cost of tools. Leather
goods workers foresee education prob-
lems among unskilled workers. AA
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The whole world is going metric—part IV

Metrication can be a

challenge to manufacturing

and engineering to completely

reassess operations. Benefits

from resultant innovations

and efficiencies can far

outweigh any conversion

costs. Besides, conversion

costs are temporary, but

benefits go on and on.

Frank Hall
sentor

Is the design of our product right?
Are new standards required? Is the
product being made in the best way?
Are we using our equipment the
most efficiently? Is our sales effort
right? Is the supporting literature
good enough? Can the product be
sold in new markets? These questions
should be asked all the time, or at
least periodically. But are they?

According to Gordon Bowen, Di-
rector of the United Kingdom Metri-
cation Board, probably the greatest
benefits of converting to metric are
"the fundamental changes deriving
from such a critical re-examination,
triggered off by the change to metric
which may in some instances lead to
large capital expenditures--but these
costs are the costs of innovation.
Metrication itself can account for but
a fraction (of the total costs) . .
(and they are) not identifiable in the
wave of innovation which the metric
change may have occasioned."

Mr. Bowen was speaking at the fi-
nal conference on metrication held
by the National Bureau of Standards,
and was sharing some of the ex-
perience gained by the British as
they reached the halfway mark in
their planned 10-year transition to
the metric system. He said, "I am
very conscious of the great volume of
work and discussion which has gone
on within the U.S. since the (Metrica-
tion) Study was authorized by Con-
gress in August 1988. I am aware too,
that circumstances, in the U.S. and in
the U.K. are in many ways very dif-
ferent and it would be dangerous to
draw too close parallels . . . It will
be for you to judge the relevance to
your circumstances and needs."
Mr. Bowen pointed out that the

greatest changes occur in the manu-
facturing and, especially the engi-
neering industries—but, that is also

where the greatest benefits can be
achieved, providing the opportunity
for complete reassessment mentioned
above is embraced.

Cost of Conversion?
"One of our great . . problems,"

Mr. Bowen said, "is our inability to
answer the question, how much will
all this cost?  We have found it
unanswerable . . . If it were merely
a matter of changing measuring tools
or altering weighing machines, it
would be possible, but by no means
easy, to make some reasonable ap-
proximation to a probable aggregate
cost figure. But . . . the metric
change is associated with a host of
other changes. The extent and timing
of these changes will be determined
by literally thousands of decision-
making centers and individuals. . . I
am talking about decisions which in
many cases have yet to be taken and
implemented. (For example):
• "Is the weighing machine to be

replaced because of the metric
change or because it no longer
fits the needs of a shop that
has gone over to self-service
and incidentally to metric?

• "Is the machine tool to be re-
placed because of metrication
or because there is need for a
better, faster, more automated
capability to make the new
model which is also designed
in metric?

"Are the new metric school
books purchased because the
existing ones are worn, old
fashioned and obsolete or sim-
ply inadequate?

"These are some of the problems
of assessing the costs of individual de-
cisions. It is even more difficult to at-
tribute the costs within an individual
corporation. Many of our firms with



sophisticated accounting techniques
have reached the conclusion that
trying to identify the metric element
is not truly meaningful and certainly
not worth the accounting effort re-
quired even to achieve an approxi-
mation. Some costs can, of course, be

identified, such as replacing road

signs, but looking over the whole

range of changes associated with
metrication, this is very exceptional.

There are metrication costs but they

are inextricably mixed with the costs

of larger innovations and reforms.

AVMS* benefits
-It is equally true that the benefits

strictly attributable to the metric
change are likewise difficult to iso-
late, identify and quantify. They are
there but buried in a host of other
gains flowing from a series of sound
management decisions. There are
some benefits which are at least in
part quantifiable, such as the econ-
omy achieved in not burdening our
education system with teaching two
systems of measurement and con-
centrating the effort on the simpler
and more generally useful one. But
even there it is not possible to quan-
tify the benefits in terms of a better
educated generation of students, yet
this could be the most important
single gain of all.
"We shall be extremely interested

to see the results of your efforts to
quantify the costs and benefits of the
metric change. We in Britain for our
part have based our policy and deci-
sion on the unquantified conviction
that the costs of not changing could
be very high and that the gains from
metrication will far outweigh the
costs, not least because the costs are
once and for all and the gains are
continuing and cumulative. The full
benefits will not be attained until we
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are substantially a metric society liv-

ing in a metric world. This is not, in
our view, a distant vision but a fore-
seeable reality."

Mr. Bowen added a word of cau-
tion: "It will not all be plain sailing.

Some changes will be more difficult
or less acceptable than others. Some
will involve costs and not very evi-

dent or perhaps only distant and con-
tingent benefits. We all like familiar
habits and ways. There is a good deal
of inertia built into to as individuals
and into our free society, which may
perhaps be one of the stabilizers.
"We must accept that there will

be laggards and there will be those
who decide not to change. Whether
they are wise or foolish we can leave
the event to decide. We must not,
however, allow them to determine
the general pace. One of the truths
which our experience to date has
demonstrated is that while there
must be adequate time for planning
and preparation, once a program is
decided upon, putting change off and
spreading it out dons not ease the
problems to be resolved, can add to
the difficulties and costs, and inevi-
tably it defers the benefits.-

Wynne interdepend..
Emphasizing the importance of

careful planning and coordination,
Mr. Bowen pointed out that no one
firm, even a monopolistic one, can go
metric on its own. There's nothing
like a metrication program to bring
out how interdependent our indus-
trial society really is.
"A program, or even a target date

for the converted change," he said,
"is a great help to a producer and to
his customers. It alerts materials sup-
pliers and component manufacturers
so that they can respond. It puts cus-
tomers on notice so that they can

fl. lenient Careen Starlings Ste*

This is our fourth report on the NBS
Metricatidh Conferences held last
fall. The preceding articles covered
the conferences on engineering-ori-
ented industry (Dec. '70, P. 36); edu-
cation (Jan. '71, p. 44); and consumer-
oriented industry, consumer affairs,
and labor (Feb. '71, p. 45). Although
the opinions expressed at each of the
conferences varied from convert
"now" to "never," a common thread
running through all of them held that
U. S. conversion to metric is inevi-
table, and that a carefully planned,
well-coordinated 10-year transition
period is necessary to ease con-
version. Congress in 1988 passed the
Metric Study Act authorizing an
open-minded evaluation of U. S. in-
terests in metrication and charged
the Secretary of Commerce with the
responsibility of carrying it out. The
program was set up under the aus-
pices of the National Bureau of Stan-
dards. The NBS has initiated 14 sepa-
rate studies each asking:
• What is the present impact

within the U. S. of increasing
world-wide use of the metric
system?

• What would be the impact in the
future—assuming no change in
current metric usage and no
coordination ainong sectors of
society?

• What would be the effect of a
coordinated national program
to increase use of the metric
system?

Without detailing all 14 studies,
we can say that they consist of
sample surveys of manufacturers both
by letter and phone, cost analyses, an
evaluation by the Dept. of Defense,
and consideration of the effect on
various appropriate segments of our
society—different levels of govern-
ment, labor, education, consumers,
etc.
One of the studies is a series of

seven conferences to give all seg-

rnents of industry, consumer affairs,
education, labor and service fields an
opportunity to voice their opinions
on the basic issues.

This article reports on the confer-

ence on the Construction Industry
and the final, service-oriented groups
general conference.
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Where the construction industry stood

The "segmented" construction industry including
its professional societies made 21 presentations to
the Third Metric Study Conference. As with the en-
gineering-oriented, consumer-oriented and educa-
tion conferences, we cannot possibly do justice to
carefully prepared position papers, and certainly
cannot represent differences of opinion within each
organization. In general, however, this summary rep-
resents the position of each group, based on its own
view of its own unique problems within the U. S.
industrial complex.

Architects urge early adoption of metric for the
entire construction industry on a 10-year program
coordinated by the government, foresee conversion
of design data and building codes as major problems.
Building code administrators, publishers of model

codes, favor early start, say metric will aid exchange
of foreign materials and systems to our benefit.

Building officials, who enforce codes, resist met-
ric, but could be educated to accept it. Once started,

make their preparations for absorb-
ing the change.
"This is well illustrated by the

progress of metrication in the U.K.
construction industry. A program
there stimulated manufacturers of
building materials and components,
it aroused architects and through
them their clients. It caused manu-
facturers of fitted furniture and other
built-in elements to consider their
designs in metric terms.
"One sector cannot be indifferent

or even ignorant of what other sec-
tors are doing. It needs them to move
in concert with its program. On the
other hand, if everyone waits for ev-
eryone else then nothing happens.
Someone has to take a lead. And as
this involves taking calculated risks—
there is need to give encouragement.
We in Britain have not done this by
financial inducement or recompense
but by encouraging those with the
necessary initiative. Government De-
partments have been ready to adopt
metric specifications when ordering
supplies or commissioning buildings

conversion will take at least three years, should be
done as fast as possible.

Brick industry sees no need to change, but expects
it, favors 10-year planned program. Metrication
could simplify number of sizes; equipment can be
converted during normal maintenance, but major
problem is "unlearning the old."

Concrete block producers claim metrication will
be disastrous, transition frightening, but see change
as inevitable.

Concrete institute, standards-writing technical so-
ciety, favors change, says precast industry could
adopt metric now to save later. World-wide agree-
ment on notations nearly ready for adoption.

Consulting Engineers Council defers to member
societies on position, says transition costs will run
five percent.

Civil Engineers Society, surveyed 14 divisions,
concluded metrication is advisable, and gave do-
tailed report on how to convert promptly. Will start
now to use dual systems in all publications, suggest
land title conversions at time of transfer.

Electrical cont.:melon want to convert as soon as
possible, say m40041(41 ja desirable and inevitable,

or initiating research, as soon as an
industry was ready to start moving
over to metric. This is in truth a very
important aspect of Government pol-
icy in relation to the metric change.
A program must therefore embrace
the obligations which government
must fulfill if the program is to be
carried through to success.
"Some sectors of industry may in-

deed want the Government or the
Metrication Board to lay down a tar-
get date for planning purposes. In
other cases the industry itself may fix
a tentative target date round which
it can organize its thinking about
what it will have to do to change
over to metric. The practicability of
the target date is then tested by ana-
lyzing what needs to be done, in
what time scale and in what order.
Here critical path analysis may
prove a useful tool for analyzing the
job to be done and getting the inter-
related elements in the right time or-
der. We in the U.K. are still strug-
gling with this problem and this
seems likely to be a continuing prob-

lem until the transition is substan-
tially complete.

"It is not possible to generalize
usefully about what the metric
change involves, In its simplest terms
it may mean no more than a shift of
emphasis. Thus some corporations
doing a great deal of their work in
metric may tidy up the situation by
going wholly metric. For most raw
materials it may mean no more than
changing the units in which the ma-
terial is packed and sold and the basis
of pricing. Again it is, of course, pos-
sible to measure in metric any prod-
uct even when previously manufac-
tured in customary units and the
metric change may mean no- more
than changes in the measuring tools,
the actual manufacturing process
being unchanged.
"Again with services, such as

freight transport, the physical oper-
ations are unchanged but the freight
rates and documentation are
changed. If this was all that was in-
volved in going metric, there would
be no great trouble or costs, but

t.
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and will reduce estimating costs, which are a large
part of overhead.
Drywall contractor. (plaster hoard) say metrica-

tion is impractical, with no benefits to offset transi-
tion costs. Metric boards, if thinner, would require
costly fire tests.

General contractors and constructors, with 30 to
50 percent work now overseas, strongly favor met-
ric, say increased production will offset transition
costs. We should follow lead of England in standard-
izing building codes.
Home builders association sees considerable con-

version costs and job-site problems with dual sizes,
says conversion of codes and standards will take at
least five years, but admits new standards could ad-
vance modular construction.
Lumber industry is not opposed and sees change

as unavoidable, but expects transition costs to exceed
benefits. Metric standards could eliminate "nominal"
sizing insisted on by retailers.

Mobile home manufacturers now make 1/3 of all
dwellings, split between members who say change
would mean -chaos," to those who say "all should
use this simpler system.- Transition seems costly and

confusing, but problems could be overcome.
Refrigeration and air conditioning manufac-

turers survey disclosed considerable opposition as
well as substantial support for change. Need 10 years
to convert if coordinated.
Road builders favor metrication as desirable and

inevitable, but say conversion needs close coopera-
tion in a planned program of education and encour-
agement, coordinated by the government.
Softwood plywood makers association says 1/3

members ready to produce metric sizes today, urges
adoption of 1.2 x2.4 meter panels used in England as
opposed to DIN (German) 1.25 n2.5 meter standard.

Wall and ceiling contractors (formerly plasterers)
are not opposed if conversion is put on a 10-year
basis. All technical documents will carry dual values
by 1972.

Title insurance companies foresee high costs, no
advantage in converting land title descriptions; if
change is mandated, recommend conversion on a
"go forward- basis when title changes hands. Metri-
cation will affect assessment maps, deeds, mortgage
documents, zoning maps, highway maps, tax records
and easements.

equally, the gains from the change
would be modest. This is probably
true for a large part of the economy.
Even in such an important area as
agriculture, for example, going met-
ric mainly means responding to
changes introduced by suppliers and
by marketing institutions and making
changes in recording and accounting
systems and in measures used for es-
tablishing in-puts and out-puts. This
is not to say that there are no real
gains from making these changes, but
the most notable benefits are in the
farm office while the operations in
the field are not greatly changed.
Even in retailing, the actual changes
in the shop itself are very small. Most
of the changes affecting retailing are
in reality made by the manufacturer
or distributor for it is there that the
decision is made about the size and
range of packs to be used.-

It behooves us in the United States
to examine very carefully what the
British experience has been to date,
and to take note of our distinguished
visitor's reflections because they can

save us much grief. However, we
must also remember Mr. Bowen's
opening remark about not drawing
too close a parallel. Conditions in
Great Britain, both political and eco-
nomic, are different from those in the
U.S. in the context of metrication.
For example, the British export

trade is about 18 percent of their
gross national product, a factor
which makes British industry, as a
whole much more keenly aware of
international markets, economic con-
ditions, and standards than U.S. in-
dustry. Our exports are only about
four percent of our GNP. Second,
Britain must be prepared to join the
EEC (European Common Market)
when and if the details can he
worked out. To be a viable, in-
fluential partner. Britain must be on
the metric system.
So, while on one hand, the motiva-

tion to convert comes from British
industry, on the other hand the ob-
stacles are greater than here in the
U.S. Tradition has long been a much
stronger factor in Great Britain, and

even their money must be converted
to a decimal system—no small task.
Conversion of the traditional pounds,
shillings and pence to a decimal sys-
tem such as ours took place this Feb--
ruary, so it is salt to say the British
public is now aware of some of the
problems of metrication.

Construction Industry Conference
Held at the National Bureau of

Standards headquarters, Gaithers-
burg, Md., Oct. 5 and 6, 1970, the
NBS Metric Study Conference on the
Construction Industry heard 21 orga-
nizations present their views on met-
rication in the United States. Al-
though opinions varied widely from
strong opposition by four trade asso-
ciations to strong support by five
others, 21 spokesmen agreed that
evolutionary metrication will not
work and that a planned 10-year
conversion program, coordinated by
a Federal agency, is needed.

In general, most participants
thought that metrication in the U.S.
was inevitable, even when they could



see no benefit. Six trade associations
took a neutral stand, primarily be-
cause of conflicting responses from
their members. The concept of the
U.S. being an inch island in a metric
world was new to many. Few people
realize that the U.S. will soon stand
alone. (See Part I, Dec. 1970, p. 36).
All technical societies supported con-
version, and were already taking
steps to alert and educate their mem-
bers by publishing dual values.
For a summary of how each group

aresponded, see the box, pages 60-61.
Problems such as conversion costs

were discussed. but as pointed out by
Gordon Bowen above, they are very
tough to pin down. Equipment prob-
lems generally were considered mi-
nor—less than for the manufacturing
industries—since most changes can he
made by adjustments or by routine
maintenance within a year or two.
Educating designers, title searchers,
and on-site labor (see Part III of this
series, February 1971, page 45, for
construction workers opinions) will
be major problems. The concrete
block industry estimated a $2 billion
conversion cost, but this was based
on an overnight, mandatory con-
version, a program not suggested by
even the most ardent advocates of
the change to metric.

Fairly typical of conversion prob-
lems were those itemized by the
home builders)
• Cost of dual inventories, some

maintained for many years
• Repair and maintenance of older

structures with new, metric-
si ze materials

• Reduced productivity, mixup of
materials on the job site during
conversion
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• Time and cost of converting
standards, codes, tables, and
land titles

Changing land titles to metric
units could be a headache, and would
probably increase costs of a title
search. But even though properties
with recent descriptions in metric
would have to he converted back for
a search, the same problem is often
faced today where earlier descrip-
tions use units no longer common.
Civil engineers, road builders, and
title insurance groups agreed that it
would serve no purpose to go back
and change earlier records. Revisions
to metric should be only on a "go
forward" basis at the time a property
changes hands.

Simplification, a major advantage,
was discussed by several spokesmen
who mentioned earlier frustrating ex-
periences in trying to get industry
behind simplification of sizes and
modular design on a voluntary basis.
For example, the new approved soft-
wood lumber standard. PS 20-70,
calls for actual surface sizes of lum-
ber on mill invoices to replace the
nominal board-foot system. But retail
lumber still opposes the standard and
prefers calling a 1 3/4 x 3 5/8-inch
stud a 2 x 4. A change to metric
could provide the needed impetus.

Metric standards used in Europe
for plywood and wallboard, and
lwing adopted by the British, are
quite close to our 4 x 8 ft. modular
dimensions. Except for the Germans,
the standards are 120 x 240 cm, or 47
1/4 x 94 1/2 inches, and adaptable to
30 or 40 cm stud spacing. The
spokesman for the plywood industry
pointed out that a change to 120 x
240 cm would Ise simple, but the

Participants in final NOS conference
Transportation) Air Transport Asso-
ciation, American Institute of Mer-
chant Shipping, American Trucking
Association, American Warehouse
Association, and the Association of
Oil Pipelines.

German (DIN) standard of 125 x 250
cm (49 1/4 x 98 1/2) would be
slightly beyond the capacity of most
U.S. plywood presses, so it would be
to our advantage to support the met-
ric size adopted by all other Eu-
ropean countries in international
standard's work. Thickness is no
problem—U.S. equipment can pro-
duce any metric dimension.
The wallboard suppliers have

about the same problems for panel
sizes, hut although they too can make
any thickness, the metric standard
would have to be rounded slightly
thicker than the inch equivalent, oth-
erwise costly fire and sound tests
would have lobe repeated.

Since inch and metric standard
paneling are so close in size, a means
of identifying one from the other
would be important during con-
version. The concrete block people
would have the same problem. Con-
crete block modules are nominally 8
x 8 x 16 inches, but actually a 3/8-
inch allowance for mortar joint
shortens both height and width. Es-
tablished metric standards are 190 x
190 x 390 sinus :wt.l size, which for
the height and width are almost iden-
tical to our inch module. The 190
mm thickness, however, is 13 mm
less than 8 inches, so finished wall
thickness could be a problem if the
blocks were mixed.

William Burton, Conference chair-
man said in closing) "The inevita-
bility of two years ago has fore-
shortened. All 1S0 (International
Organization for Standardization)
standards must now be in SI (Inter-
national System) metric units, but
dual values will be accepted in U.S.
proposals. We need a national s-tan-

State and Local Government: Amer-
ican Transit Association, City Man-
agement Association, Council of
State and Local Governments, In-
stitute of Traffic Engineers, National
Association of Counties, Pollution
Control Federation.

Public Health: American Dental As-
sociation, American Hospital Associ-
ation, American Medical Association,
American Nurses Association, Ameri-
can Optometrists Association, Ameri-
can Pharmaceutical Association,
American Public Health Association,
and the National Association of Re-
tail Druggists.
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dards body with powcr to represent
U.S. capability its intentational nego-
tiations. The Federal government
must find a way to unify all U.S. stan-
dard making activity.-

ANSI—ISO
Mr. Burton is chairman of the Metri-

cation Committee, Atnerican Na-
tional Standards Institute, Inc. which
is the U.S. representative to the ISO.
The ISO is the leading cooperative in-
ternational agency, consisting of dele-
gates from each country who thrash
out differences in standards, then write
and issue standards for each nation to
accept (or reject) as truly national and
international standards. Most nations
accept these standards, since their rep-
resentatives have participated in mak-
ing them. Once an ISO standard is ac-
cepted, it can be a strong influence on
international trade. If your product
doesn't meet ISO standards, you have
little chance to sell it outside of your
own country.

Mr. Burton's point was that,
whereas all other countries are repre-
sented by official government
agencies, the U.S. delegates are from
the ANSI which is a cooperative
group, sponsored by, and inadequately
funded by individual American com-
panies. In order to increase its clout, it
must have more substantial backing
from industry, and official sanction
from the U.S. government. And, of
course, a U.S. commitment to convert
to metric would greatly enhance its
influence in helping to set ISO stan-
dards.

Incidentally, the ISO has just
elected an American, Francis L. La
Que, to the presidency for a three-year
term starting Jan. 1,1971. Mr. La Que

Professional Service.: American
Bankers Association, American Bar
Association, Associated Credit Bu-
reaus, Associated Security Dealers,
Certified Public Accountants.

is also president of the Aineriean Na
tional Simulants Institute where, for
inanv Years. he has worked tirelessly to
attain 1,,,overtiment and industry sup-
port for voluntary national and inter-
national standardization.

Final Conference
The seventh and last conference,

at which Mr. Gordon Bowen spoke,
was held at NBS headquarters in Gai-
thersville, Md. on Nov. 16-19. La-
beled -General", it consisted pri-
marily of nonmanufacturing service
and professional associations in the
fields of transportation, public
health, state and local government,
agriculture, mining, professional ser-
vices, and "all others-.
The 37 presentations brought no

surprises, but they did contribute
some new insights to problems al-
ready discussed at previous confer-
ences. For example, the American
Bar Association suggested a method
for accommodating appropriate stat-
utes and legal terms to the metric
system using a computer retrieval
system and temporary standardized
amendments to cover existing laws.

In general, most of the groups rec-
ognized the need for the U.S. to go
metric and believed it to be inevi-
table. No hard opposition developed,
but of course, metrication would
have little effect on many of the
groups. But even those who saw little
advantage to offset conversion costs
indicated that "if it's good for the
country, we will convert."
Groups in public health field were

among the strongest supporters of
metrication. The dentists, optome-
trists, and the hospital and phar-
maceutical associations are all using

Agriculture and Mining: American
Agricultural Economists Association,
American Mining Congress, Farm
Bureau Federation, Geologic Survey,
National Farmers Union, National
Fisheries Institute, Society of Ameri-
can Foresters.

metric almost exclusively today. 'Me
nurses and the retail ilniggisis use
dual systems, the American Public
I lealth As.sociation strongly endorses
it, and the American Medical Associ-
ation uses metric exclusively in medi-
cal research.
The agriculture and mining groups

were much less enthusiastic about
conversion, but would go along. The
farmers groups see little advantage,
neither do the foresters, commercial
fishermen, nor the miners. The geo-
logical surveying group, however,
would welcome the change because
they now make land measurements
using photometric equipment cali-
brated in meters, then must translate
dimensions back into feet.
The transportation groups see

some long range advantages and
some short term problems during
transition. Many are involved with
international transportation and see
metric usage continually increasing.

State and local government groups
surveyed several state, county, and
local governmental bodies, and found
little strong enthusiasm or opposi-
tion. Most saw some long range ad-
vantages, especially the traffic and
transit association people. The Pollu-
tion Control Federation favors metri-
cation, has been using it in labs and
publications for years.
The professional services groups,

bankers, lawyers, CPA's, credit bu-
reaus and securities dealers will be
least affected. In some cases, some
numbering systems may have to be
changed, such as units for cost ac-
counting. However, the professional
groups will be primarily affected as
consumers, and so they are aware of
the need for special education. AA

AU Others: Metric Association, Na-
tional Association of Broadcasters,
National Federation of Independent
Business, National Small Business As-
sociation, Package Machinery Manu-
facturers, Telephone Group.
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Get ready for metric—part V

The evidence is overwhelming

that we will have to join the

rest of the world by

converting to the metric

system. Here's a final report

on the seven NBS Metrication

Conferences by the man who

attended them all.

Robert W. Carson
sem°, contributing editor

The seven NBS Metrication Confer-
ences, reported on in the preceding
articles of this series, succeeded in
bringing together all types of indus-
tries and professions to discuss the
question of changing our measuring
system to metric. Response was ex-
cellent to the invitations sent by Sec-
retary of Commerce Maurice Stans
to some 450 trade associations and
professional societies, as well as more
than 100 labor unions.
More than half of those invited

brought meaningful comment that
followed guidelines prepared by the
U.S. Metric Study. Many contribu-
tions were based on extensive studies
or detailed questionnaires of mem-
bers. About one-third of the respon-
ses made minor contributions, and
only a few ignored the invitation.

About half of the unions were apa-
thetic or unconcerned. Some were
opposed; one refused to participate
because "the cost of changeover in
tools, machines and containers will
be billions.- But several unions with
metric experience felt that change
was inevitable and should come soon.
Each group brought some special

concerns, but in many important
ways the reports were remarkably
similar. For example, the contribu-
tions collectively showed that we are
already much more metric than most
of us realize:
• Calculations in the electrical and

electronic industries have
been metric from the start.

• All research in science (physics,
chemistry, biology, health and
nutrition) has been metric for
years; all data in museums is
metric; elementary and high
schools use metric units in
modern science courses.

• The pharmaceutical industry
went metric 15 years ago.

• Industries with sales abroad
make general use of dual di-
mensioning showing metric
equivalents for inch dimen-
sions on engineering drawings
and sales brochures.

• Imported automobiles, engines
and transmissions are largely
metric; most auto repair me-
chanics have metric wrenches.

• Ball bearings are metric in two-
thirds of today's production.

• Photographic film is made to
metric widths, and threads on
spark plugs are metric.

Change is imwitable
A strong majority of all the report-

ing groups said that change was in-
evitable because the advantages out-
weighed the disadvantages. Substan-
tially all those favoring metrication
preferred a national program coordi-
nated by a government agency.
Nearly all favored a 10-year coordi-
nated conversion period.

Beside the advantages offered by
the metric system itself, a number of
other advantages accompanying the
change were cited: the opportunity
for design improvement in redesign
for metric; elimination of needless
sizes and types of products, con-
version of clothing and shoe sizes to a
system using body dimensions.
Even the minority that could see

little benefit to them in metrication
accepted the change as inevitable be-
cause of the advantages the metric
system offered the nation—now an
inch island in a metric world.

Surprisingly few of the "inevi-
table- advocates seemed concerned
with the impact of metrication on
foreign trade or balance of payments.
But some saw wider markets for ex-
ported products, and advantages in
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"How clever! Now what would all that coma to in REAL monly?..."

world-wide interchangeability, and a
wider range of choice provided by
metric imports.
Among opinions expressed by

members of a group, a few ques-
tioned the motives behind the study.
Some suggested it was a "Communist
conspiracy- or a scheme by manufac-
turers to raise prices.

If a change is made almost all pre-
fer a voluntary program with a care-
ful ordering of priorities under guid-
ance of a Federal agency such as
NBS. A few want legislation for a
mandatory program that would re-
quire all industry and trade to
change by a fixed date. Others
pointed out that not all sectors or in-
dustries will need to change over,
and certainly not all at once.

Now did we get in such fix?
It goes back a long way. The En-

glish foot started as the length of a
man's foot, and the inch was the
width of his thumb, and 12 inches
made 1 foot. The yard was the dis-
tance from the tip of a man's nose to
the end of his outstretched hand, and
was equal to 3 feet.
Our weight standards grew out of

the English "stone- which came
from the Babylonian equal-arm bal-

ance with a set of stones for stan-
dards. But in England the size of the
weight varied with its use; the stone
for weighing a horse was 14 pounds;
for measuring wood was 16 pounds;
for weighing meat, 8 pounds. For
smaller weight units the English bor-
rowed the "grain' from the Greeks
who used a grain of wheat as their
basic unit; 420 grains made an ounce
(troy weight) and 16 ounces made 1
pound. The Arabs used the karoli for
weighing gold and precious stones,
from which came the carat—now
standardized as 1/5 gram, and thus
related to metric.
Back in the 12th century, the En-

glish began to standardize the system
we now use. But we inherited not
one, but three systems of measuring
mass: the avoirdupois, which is the
familiar 18 ounces to a pound with
437.5 grains to an ounce; the troy,
which includes 3.188 grains to a
carat, 480 grains to an ounce and 12
ounces to a pound; and the apothe-
caries', which includes 20 grains to a
scruple, 480 grains or 24 scruples to
an ounce and 12 ounces to a pound.
The avoirdupois pound weighs
453.5924 grams, whereas both troy
and apothecaries' pounds weigh
373.24177 grams.

Europe in time developed systems
and standards that were different
from English, and varied from city to
city. In 1790, to end this confusion
the French academy proposed the
metric system with only one name
for a basic quantity and a decimal
system for larger and smaller units.
In addition, these basic quantities
were interrelated. For example:
The meter for length was 1/10

millionth of a quadrant of a meridian
circle. The gram was the mass of 1
cubic centimeter of water. The tem-
perature unit was 1/100 of the differ-
ence between freezing and boiling
points of water.
This was the cgs metric system, as

it was introduced in 179a When
Thomas Jefferson, a scientist at heart,
became President, he tried to get the
Congress to adopt it, but was turned
down because it was a "French- in-
vention. If he had succeeded we
would have been the first nation to
adopt metric.

But Napoleon imposed it on
France and the French Empire.
Later when Germany, then Italy be-
came nations, they were already us-
ing metric. In 1875 a treaty estab-
lishing international standards for
metric weights and measures was
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signed by 17 countries including the
U.S. Then the Scandinavian coun-
tries, Russia and Japan replaced their
systems with metric, and other indus-
trial countries followed.

England is converting to metric
now, Australia is starting a 10-year
project, and Canada is committed to
metrication. So the U. S. is the only
major industrial country not metric
today, sharing this dubious honor
with Ceylon, Gambia, Guyana, Ja-
maica, Liberia, Malawi, Nigeria and
Sierra Leone. Truly, we are "an inch
island in a metric world."

The maturing of metric
The original definition of the basic

meter length was inconveniently re-
lated only to a master standard bar,
and length was replaced some years
ago by a specified number of
wavelengths of highly constant radi-
ation from a krypton arc. Then, by
international agreement (including
the U. S.) the English inch was short-
ened by a few millionths to equal ex-
actly 2,5.4 millimeters to simplify
conversion. The inch thus became
based on the meter.
Some inconsistencies still re-

mained in the cgs metric system. For
example, there were two different
kilograms, one for force and one for
mass, and a variety of units for
energy and work. In 1980 the Eu-
ropean Common Market countries
agreed on a modernization of the
metric system, called SI, or System
Intemationale. The kilogram was as-
signed to mass alone, and the newton
as the unit of force. The joule be-
came the one term to use for energy,
and watt for power. Pressure and
stress are measured in newtons per
square meter.
Some other cleaning up was done

on the system, but the second as the
unit for time, and the degree as a
unit for circular measure were not
changed. Earlier efforts to introduce
decimal multiples in these two areas
were not successful. But metric
clocks number the hours from 1 to
24. This SI or "matured" metric is
the system that has now become the
world standard. It is the system En-
gland is now adopting, and that Aus-
tralia and Canada are changing to.
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Our leffing Warts
Many attempts have been made

over the years to get the U. S. to re-
place our archaic English system
with metric. We made it optional in
1888, and almost adopted it in 1902.
During World War I some scientists
tried to get Congress to adopt metric
to aid in working with our European
allies, all metric except England.
Again, it was defeated on a highly
emotional basis. A leading publica-
tion in the manufacturing field in an
editorial said "No one could fight
more effectively for the Kaiser than
to force through a compulsory met-
ric law. If such a law is passed we
will have lost the war. . • ."
More recently, in 1984, a bill to re-

place our customary system with the
modernized SI metric aroused the
some old emotional arguments: it
would cost billions; we would lose
our dominant world position as ma-
chinery builders; people would not
accept a foreign system. Besides, our
system was better; let the rest of the
world change to our system.
Many specious arguments were re-

kindled. We would have to tear up
all railroad tracks and re-lay them;
all land would have to be resurveyed;
all machine tools scrapped. The
dairy industry said it meant throwing
away billions of milk bottles, and a
500-gram package of butter would
be smaller than a 1-pound package
and thus reduce sales.
The bill died, as it had in earlier

years, but its sponsors rewrote it to
call for a study to determine the
facts: how much it would cost to con-
vert to metric, and how much it
would affect industry and trade. The
bill directed the Secretary of Com-
merce to make the study and report
the facts to the Congress in three
years. Just then, the British an-
nounced their decision to metricate
in a move that was sponsored by
British industry, and this changed the
picture.

Metric Stu* Act
In 1968 the study bill was passed,

and the Secretary of Commerce
handed the study project to the Na-
tional Bureau Of Standards which set
up the U.S. Metric Study Group to

get the facts on where we stand.
To assemble all the factual infor-

mation required by the Metric Study
Act, the U.S. Metric Study Group
started separate projects:

1. A survey of 4000 manufacturers
on the impact of converting their
measurements to metric under a
coordinated national program.

2. A detailed cost analysis of met-
rication in 100 firms.

3. Telephone survey of a random
sample of .3000 nonmanufacturing
firms on the impact of metrication
on their operations.

4. Study of the effect of a 10-year
conversion plan on the Department
of Defense.

5. Survey of 35 other Federal
agencies on a similar basis.

6. Statistical study of 'current in-
ternational trade at 750 firms export-
ing measurement-sensitive products.

7. Analysis of the metric debate in
the U.S. over the years.

8. Cost of adapting commercial
measuring and weighing devices to
metric units.
9. Effect of metrication on State

and local governments.
10. Impact of change to metric on

the educational system.
11. Sample survey of 1400 repre-

sentative family units to determine
the impact of a coordinated national
change to metric.

12. Effect of metrication on labor
in a study conducted in cooperation
with AFL-CIO.

13. Comparative survey of se-
lected engineering standards and
their international counterparts.

14. The series of seven National
Metric Study Conferences mentioned
earlier, to obtain comment from
trade, professional, and labor associ-
ations on the fundamental issues of
the National Metric Study.

Cost of conversion
Contributions to the metrication

conferences showed that transition
will be costly in manufacturing in-
dustries where metrication will in-
volve substantial redesign, modi-
fication or replacement of
manufacturing equipment and manu-
factured products. Two other areas
will face lesser problems: in non-
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Those seven metrication conferences

If you ask the right questions, you get
significant answers. In preparing for
the seven metrication conferences,
the National Bureau of Standards
asked everyone it could reach in U.S.
Industry the right questions. The re-
port from each participating group
was based on the following:

Questions

• What is the present impact
within the U.S. of increasing world-
wide use of the metric system?
• What would be the impact in

the future—assuming no change in
current metric usage and no coordi-
nation among various sectors of so-
ciety?
• What would be the effect of a

coordinated national program to in-
crease the use of the metric system?

manufacturing industries where dual
stocks of materials and repair parts
will be needed, and in consumer edu-
cation and worker retraining.
Some estimates of conversion costs

in manufacturing were in the bil-
lions, but were based on a mandatory
overnight changeover, with whole-
sale replacement of current produc-
tion equipment, a situation not con-
templated in the Metric Study Act.

Conversions costs in manufac-
turing industries can be minimized if
the transition time is long enough so
tools and equipment can be replaced
when womout or obsolete. In some
industries five years will be long
enough; in others it may take 15
years or longer. But most reports in-
dicated that a 10-year transition
would hold costs to a minimum. En-
gland's experience shows that antici-
pated costs and dislocations were
greatly exaggerated. Further, in-
novation or improvement accom-
panying metrication often accounted
for more equipment cost than metri-
cation alone.
Working off existing inventories

can incur substantial transition costs
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The answers

In capsule form, this is what NBS
heard at the conferences:
• The U.S. is slowly going metric

by evolution. The longer it drags out,
the more painful and more costly it
will be.
• The price of staying with the

"English" system will climb, espe-
cially because as the U.S. very slowly
evolves to metric, use of double stan-
dards will increase, imposing both
monetary and human costs on our so-
ciety. In addition, we will slowly be
squeezed out of world markets as
ISO product standards are adopted.
• A coordinated national program

is our only viable alternative. Prop-
erly managed, it will keep costs of
conversion at a minimum and will
keep the transition orderly.
For more specific details on each

conference and a summary of how
each group answered the questions,
see the preceding four articles:
We can't lick 'em, so we'd better

unless conversion time is sufficient to
allow normal turnover. Material sold
in bulk can be converted with no
delay after metric scales and contain-
ers are ready. Fresh foods may re-
quire a few weeks; packaged foods a
few months. Hardware and building
supplies will take much longer.

Dual inventories required during
the conversion period, and for years
more in some situations, will need
careful coordination to keep costs to
a minimum. Service needs on long.
life equipment such as machine tools
and major appliances may run sev-
eral years beyond the end of the con-
version. Repairs to buildings may
also require small-scale production of
inch-based supplies for years.

Building codes and food legislation
will have to be revised—estimated to
take about five years. School
textbooks are usually revised about
every five years, and change to met-
ric will not add to costs for a five to
10-year transition. Traffic signs and
road markers could be converted
over a year or two, but speed limit
signs would have to be changed over-
night everywhere. Land titles could

go metric—soon Machinery, Dec. '70,
p. 36—the engineering-oriented in-
dustry conference held at Deer-
field.
The whole world is going metric—

Part II Machinery, Jan. '70, p. 44—
the Education Conference, which in-
cluded representatives of primary
and secondary school teachers and
administrators, college professors and
vocational education experts.
The whole world is going metric—

Part III, Machinery, Feb. '71, p. 45—
three conferences: consumer-ori-
ented industry, consumer affairs and
labor.
The whole world is going metric—

Part IV, Machinery, April '71, p. 58—
two conferences: construction indus-
try and the General conference
which was primarily "service" ori-
ented, including transportation, gov-
ernment, public health, legal, ac-
counting, mining, agriculture and
"all others."

be converted on a go-forward basis
when property changes hands.
Other one-time transition costs

will include retraining workers, re-
vising standards and drawings, and
some worker inefficiency.

Production workers who are ma-
chine tenders will need no special
training other than what they will re-
ceive as consumers. But maintenance
men and service employees will need
basic training in the metric system
and some new metric tools. Some
skilled workers will need more train-
ing and will face greater expense for
worker-owned metric tools.
The AFL-CIO has taken a firm

stand that legislation for metrication
must include reimbursement of
workers for metric tools they must
buy, and must also provide training
needed at no cost to the worker.
Some office workers will need

metric training. Retail store clerks
must be trained to assist customers.
Teachers will need special in-service
training to prepare for metric in-
struction. Some estimates for training
time appeared exaggerated; most
educators felt that employee training

vs



would not require more than a week.
Larger one-time transition costs

will be faced in converting engineer-
ing drawings, repair manuals and
sales literature for products changed
to metric. Engineering standards
must be revised, including design ta-
bles and calculations, before metric
products are made. Manpower
needed will add to transition costs.

Polk education • major task
Nearly every one of the confer-

ences produced comment on the
need for a broad plan of consumer
and public education to the metric
system. Children now in school will
face no problem if metric is started
in the 1971-72 school year as pro-
posed by the National Education As-
sociation. Workers receiving training
on the job will be prepared as con-
sumers, but a massive program will
be needed to reach most consumers.
The Advertising Council is laying

plans for a public service advertising
program to popularize metric on TV
and in magazines. Public museums
are ready with displays on the metric
system and its advantages, and the
toy industry is ready to market toys
and games that could help teach
metric. Vocational schools will be
prepared for consumer classes as well
as up-grading courses for workers. In
England, local volunteer groups or-
ganized to help bring the metric
message to consumers.
Some educators suggested in-

troducing dual values at the start of
transition. The customary value
would be used first with metric
equivalent in parentheses; after
awhile the order would be reversed
and finally the customary value
dropped. Other educators preferred
a "total immersion- program of met-
ric only just as soon as metric prod-
ucts and packages appeared in stores.

Current experience in England
should be a good guide for us in
many ways. Their problem was com-
pounded by a change to metric cur-

, rency, but they report that people
can and do adapt when they put
their minds to it.

What should you do now
How can your plant prepare for
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this inevitable change? First, you
must get the facts; find out what the
change to metric will mean to your
company. Ignore opinions, and don't
worry about the problems other
plants or industries will face; let
them handle their own problems.
Do two things. 1) Get your trade

association to make a study, and 2,
set up a Metric Study Committee in
your own plant.
Charge your Committee to:
• Determine the current use of

metric in your present operations.
• Find out how much it will cost

to convert tooling, equipment and
products on an assumed 10-year
basis. See where a shorter conversion
time can be accepted.
• Determine what standards,

procedures, drawings, calculations
and computer programs will need to
be changed; what sales literature and
instruction manuals.
• See what special training will be

needed and how it can be provided
at minimum cost and disruption to
clerical and production workers,
quality control, engineering, ac-
counting and supervision.
• Study priorities in changeover.

Where will changes in the plant have
to be made first. Which suppliers
will have to change before you can.
Which customers will have to wait
for you to change before they can.
• See what steps you can take now

in preparation for conversion.
Use this study as a means of alert-

ing key people in your plant to the
coming change to metric. Let the
committee ask for information that
will require some study. Pass around
information on SI metric; circulate
data from your trade association on
the NBS Study and articles such as
this series in Machinery. ••

•Editor's Note: Since Great Britain is
halfway through a 10-year con-
version program most industrial
plants have adopted programs to fa-
cilitate transition within their own
organizations. In appropriate sub-
sequent issues, we plan to publish ar-
ticles on some of these transition pro-
grams: how some particular
companies organized, what was suc-
cessful, what failed and why.

U.S. staid on laterwatiaaal Stag-
dank mods stromsthowing—last

The Secretary of Commerce has
transmitted to Congress the first in-
terim report from the U.S. Metric
Study, with his concurrence in its
-substantial concern about the need
to strengthen the effectiveness of the
United States in international stan-
dards negotiations."
The report of the NBS Metric

Study points out serious shortcomings
in the U.S. effort in international
standardization. It also makes the fol-
lowing recommendations:

1. The Department of Commerce
should take appropriate steps to de-
termine whether the economic im-
pact of agreements such as the Tri-
partite Agreement can be expected
to affect the U.S. balance of pay-
ments significantly or otherwise work
against the best interests of the
United States.

2. The Department of Commerce
should devise, in concert with other
interested Federal agencies and re-
sponsible standardizing institutions, a
firm U.S. policy about participation
in international standards activities,
including what role the Government
should play and provisions for fur-
thering the public interest as well as
the competitive position of U.S. in-
dustry in world trade.

3. If such a policy dictates in-
creased participation, appropriate
steps should be taken to see that mch
participation is sufficient to meet the
rapidly increasing international stan-
dardization activities that have been
predicted for this decade.

4. The Department of Commerce
should, in concert with other inter-
ested Federal agencies, initiate ac-
tion to determine whether or riot the
United States should participate in
international product certification
agreements. If adherence to such
agreements is deemed desirable, an
appropriate mechanism for certifica-
tion within the U.S. should ensure
that an appropriate alternative
strategy is devised and followed.

S. Finally, the actions indicated
above should be taken without await-
ing the outcome of the U.S. Metric
Study, but drawing upon it for rele-
vant information.
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