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INTRODUCTION

Today-the average American citizen weighs himself in pounds,

measures himself in inches, expresses distance in terms of feet,

yards and miles and consumes liquids in quantities of pints, quarts

-and gallons. In the not too distant future we may find ourselves

expressing units of weight, distance, volume etc. in grams, meters

and liters or derivatives thereof. Whether or not this change oc-

curs depends upon the Congress which has the power to fix and regulate

standards and systems of measurement for the country.

This monograph examines United States possible conversion to the

metric system as a pending matter of national legislation and sum-

rarizes the salient facts and happenings to date.

Conversion to the Metric System--An Issue of Public Policy

Metrication-- to convert or not to convert-- .s a subject of in-

creasing prominence -today in the United .States and will continue to

be as the United States Metric Study authorized by Congress in 1968

draws to a close and Congress awaits the report of the Secretary of

Commerce on the advantages and disadvantages of increased international

use of the metric system in the United States.
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The Metric System: What Is It?

The metric system of measurement is a system of weights and

measures based on the dimensions of the earth and multiples or sub-

multiples of ten with the meter as its unit of length and the gram,

its unit of mass. Use of the decimal system renders conversion to

larger or smaller units of measurement a relatively simple task.

The basic units and abbreviations of the metric system are as fol-

lows:

meter(m) - length ampere(A) - electrical current

gram(g) - mass Kelvin(K) - temperature

second(s) - time candela(cd) - luminous intensity

Today the metric system is commonly referred to as the SI (from

Systeme International) system of units since it was thus adopted at

the 11th General Conference of Weights and Measures in 1960. Table

I lists the prefixes for forming decimal multiples or submultiples

of SI units.
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ORIGINS AND CURRENT STATUS

The metric system dates back three hundred years to 1670 when a

French Abbe, Gabriel Mouton, devised a system of measurement based on

dimensions of the earth and the decimal system. Mouton chose the

length of a meridian arc of one minute as the basic unit of measure-

ment which he called the milliare and the larger or smaller units

were named being multiples or divisions of the standard by decimaliza-

tion.

Today all of the major countries of the world except the United

States have officially adopted the metric system or are in the process

of conversion to it. As the international community moves towards this

common language of standards -and measurements , the United States re-

mains the only English speaking country which has not formally adopted

a system of measurements. Some parts of U.S. industry have voluntarily

converted to the metric system, such as the pharmaceutical industry

and some United States manufacturers now make products for export

whose dimensions coincide with those of products based on the metric

system, even though the United States manufacturers still express the

dimensions in the English system. As a whole, however, the United

States remains formally uncommitted to any system of standard measure-

ments.

Metrication in the United States would mean a conversion from the

present inch-pound system derived from the English Imperial system to

the SI system. Some of the metric units are already commonly employed
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in this country such as the second and ampere. Proponents of con-

version from the inch-pound to the metric system assert that metrica-

tion will not affect our daily living habits as severely as some may

fear, they argue that the British conversion process initiated in

1965 appears to be progressing successfully and the Canadians have

decided to take the plunge and achieve metrication by 1980.

Sore Implications of Conversion

Full conversion to the metric system would affect our personal

lives' by causing us to change the units in which we express distance,

weight and area. In a fully metric society automobile speeds would

be expressed in kilometers per hour; the weight and height of an

individual in kilograms and meters; and the size of building lots

in hectares. The housewife shopping in a super market would find all

weights and measures expressed in a simple system that would make

comparisons of unit prices much easier. Manufacturing industries

would be affected sooner or later by changes in the standard size of

nuts, bolts, commonplace hardware items, drill sizes, etc.- for engi-

neers and designers tend to choose dimensions for such humble but

vital items of hardware in terms of whole units of measure or common

fractions thereof. At present United States manufacturers use nuts

and bolts in standard sizes based upon fractions of an inch, such as

a 1/4 inch carriage bolt, or a 3/8 inch machine screw. In a metric

system, the designers might specify a 0.5 centimeter bolt. Amateur

automobile mechanics know from experience that standard United States

size wrenches will not fit the nuts of an imported car from a metric

country.

_TJ
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THE PROS AND CONS OF METRICATION: A CONGRESSIONAL SUMMARY

The following summary of advantages and disadvantages of metrica-

tion was published by the House Committee on Science and Astronautics

in its Committee print, "Notes On Conversion To The Metric System"

pp. 36-39. It remains one of the most inclusive lists of pros and

cons to date.

Pros

-Since metric units are related by multiples or submultiples of ten,

problems of designation-and calculation would be simplified.

-Conversion is simple and easy between units of weight, length, area,

volume and energy.

-The terminology.of the metric system makes it easier to learn.

-Calculations by scientists and engineers would be faster, simpler and

less expensive based on units of ten. -

-The metric system would enhance our position in world trade markets

with nations already on the metric system.

-Change to the metric system in the United States is inevitable so we

might as well do it now and avoid unnecessary expense later.

-The benefits of conversion would offset the costs of conversion.

-Proponents of metrication believe that the detrimental aspects are

over exaggerated.

-With the decision of Great Britain to go metric by 1975, and now

Canada by 1980, the United States is the only major nation of the

world not on the metric system.

-Certain sectors of science and industry have already successfully

converted.
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Cons

Most objections to conversion hinge on two basic arguments: cost

factors and the inconvenience resulting from changing to an unfamiliar

system.

-There is a natural reluctance to abandon something deeply imbedded in

one's system.

-Conversion would incur additional work, time and cost to re-educate

the public.

-The transition period would be one of misunderstanding and confusion.

-Double inventories of products, parts specifications, etc., would

have to be maintained by government, industry and households.

-There would be an enforced obsolescence of many machines, parts,

equipment and appliances.

-Many books, charts, tables, specifications, standards, signs etc.

would have to be adapted to conform to the metric system.

-Common industrial standards in inch sizes have been established by

all English speaking countries.

-The percentage of engineering and manufacturing being. conducted in

the inch system may be a better measure than the percentage of the

nations of the world who use the inch or metric system.

-Adoption of the metric system might give foreign metric countries un-

due competitive advantage in exporting to the United States.

-Surveys conducted by the American Standards Association in 1945 and

1947 found that many engineering corporation experienced no dif-

ficulty in maintaining both the metric and inch-pound system.



CRS-7

-Since the U.S. export trade amounts to only 5% of technical goods

produced, some opponents object to a disruption of the remaining 95%.

-Some opponents suggest that United States influence is strong enough

to bring the metric world to conformity with our standards rather than

we with theirs.

Ramifications of the Congressional Decision

Should Congress decide to make the metric system the official

system of measurement in the United States; the average citizen would

probably experience minimal adverse effects since double sizing would

undoubtedly be used for a while. In the meantime, the upcoming genera-

tion would be taught the metric system in school with probably greater

success than the sometimes confusing inch-pound system. While the

heavy industries would be more affected by metrication than the average

citizen,advocates of metrication believe. fears of its impact may be

overrated. As noted previously, the U.S. pharmaceutical industry is

a major example of a United States industry that has converted to the

metric system and found that actual conversion costs approximated one

tenth of the estimated costs. Some of the implications of conversion

were explored six years ago by the House Committee on Science and

Astronautics. 1/

1/ U.S. Congress. House. Committee on Science and Astronautics.
Notes on Conversion to the Metric System. 89th Congress, 1st
session, Washington, D.C. U.S. Government Printing Office, 1965
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HISTORY. OF.THE METRIC MOVEMENT IN THE UNITED STATES

Metrication During the Early Years of the Republic

The power to fix and regulate standards in the United States has

belonged to the United States Congress since the Constitution took

effect in 1789. Since that date the customary inch-pound system in-

herited from the English Imperial System has prevailed in this country

although, neither it nor any other measuring system- has been formally

adopted for the United States by Congress.

In 1790, then Secretary of State, Thomas Jefferson, submitted

two alternate plans on weights and measures for adoption by Congress.

The firs t was a modification of the English system, the second, an

adaptation of the metric system then popular in France. The latter

was based on reducing " .. every branch to the same decimal ratio

already established for the coin, and thus bring the calculations of

the principal affairs of life within the arithmetic of every man who

cafe multiply and' divide plain numbers." 2/

Jefferson's metric plan was short lived, possibly due to senti-

ments aroused against the then revolutionary French government which was

enforcing such a system at the time, and it died in the Senate.

Again, in 1817, Congress instructed John Quincy Adams, then

Secretary of State, to prepare a report and recommendations on weights

and measures in the United States. His report impartially discussed

2/ Frank Donovan. Prepare Now for a Metric Future. New York:

Weybright and Talley, 1970, p. 27.
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the English and metric system, endorsed the metric system for its

clarity and simplicity but also noted that conversion to it would

cause significant confusion and inconvenience throughout.the country.

Finally Adams recommended that Congress fix a standard and consult

with foreign nations for the future and ultimate establishment of

universal standards. No action was taken on Adam's report until

1830 when Ferdinand Hassler, an employee of the Treasury Department

who had worked with Adams on the report, was assigned the task of

evaluating the standards then used by the customs. He found that no

two standards agreed and reported this to Congress, which took no action

on his report. However, believing that he had legal sanction, Hassler

set about creating a complete set of standards for the United States

based on the English system. This effort was endorsed by Congress

but never legalized although Hassler's standards were granted official

status by all the state legislatures. 3/

Meanwhile the metric system became widely adopted in Europe and

upon the advice of the National Academy of Sciences--for the scienti-

fic professions were more exposed to metric measurements than

any other -- Congress gave legal recognition to the metric system in

1866 but did not officially adopt it or any other system, as the

United States standard. In 1875 the United States signed the

Treaty of the Meter in Paris at the establishment of the International

Bureau of Weights and Measures and recognized the meter as the

accepted international unit of measure. However, the inch-pound

system continued in United States commerce and industry throughout

this country's greatest period of industrial growth.

3 / Ibid., pp. 28-33.

T~
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Developments in the Twentieth Century

The twentieth century has witnessed several attempts to persuade

Congress to adopt the metric system for everyday use in commerce and

industry.

In 1902, 1906 and 1938 bills were introduced to make conversion

mandatory and all were defeated. Then in 1959, there was a revival

of interest in.the United States to convert to the metric system.

Bills introduced in both the House and Senate (H.R. 7401 and S. 2420)

and, one resolution, House Concurrent -Resolution 364 in the 86th Con-

gress, 1st session, provided for studies of conversion to the metric

system to be made by the Department of Commerce. No action was taken

on any-of these .measures.

In 1961, Representative George Miller of California, Chairman of

the Committee on Science and Astronautics, proposed a bill (H.R. 2049)

for a three year metric study to be undertaken by the Department of

Commerce but the bill never reached the floor. 4/

In 1963 Representative Miller and Senator Claiborne Pell of

Rhode Island again introduced bills for a metric study which finally

culminated in passage of the Metric Study Act (on July 30, 1968 as

P.L. 90-472).

4/ Similar bills were introduced by Mr. James Roosevelt, Mr. James
Fulton and Mrs. Marine Neuberger.
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Public Law 90-472

P.L. 90-472 authorizes 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." 5/ The current metric

study is being conducted primarily under the auspices of the Depart-

ment of Commerce and its National Bureau of Standards. It is not

devoted entirely to exploring. the issue of whether or not the United

States will convert to the metric system as is commonly believed al-

though this may be recommended when the Secretary of Commerce presents

the report of his findings to Congress in August, 1971. The feasibility

of retaining and -promoting international engineering and products based

on the current units of measure in the United States [i.e. the inch-

pound system], and the evaluation of costs and benefits of various

alternative courses also comprise the tasks of the metric study act.

Some of the major Federal agencies that support metrication are the:

National Science Foundation, Civil Aeronautics Board and National

Aeronautics and Space Administration. The literature and hearings

indicate that in general, the scientific and medical professions sup-

port metrication; opposition comes from some industries because of

the anticipated cost and inconvenience over recent years items re-

flecting business and industrial opposition have become fewer.

5/ The law calls for more than a mere study of the metrication
issue as is indicated in its text and its directives to the
Secretary of Commerce. See Appendix I for a copy of the Metric
Study Act and its legislative history.
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BACKGROUND OF P.L. 90-472

In 1958 the House of Representatives established a Committee

on Science and Astronautics to maintain a congressional liaison with

the National Aeronautics and Space Administration. Included within

its jurisdiction was consideration of a metric study.

One of the most important reasons for renewed interest in the

metric system during the 1960's and for passage of the 1968 metric

study act was the decline in the United States share 
of world trade

throughout the past decade. According to Frank Donovan, the United

States share of total imports by metric countries 
declined about 18%

between 1960 and 1966 while the United States share of total imports

by non-metric countries increased about 11%. In terms of machinery.

the United States share of the imports of metric countries declined

25% while the share of the imports of non 
metric countries increased

only 8%. 6/ The Senate Commerce Committee saw this as evidence

that our trade with countries which used metric 
measurements had not

fared as well as our trade with non-metric nations..

While many reasons underlie this decline in trade to the metric

nations, proponents of metrication think it likely that the disparity

in measurement systems may be a significant obstacle to the export

of United States-manufactured products. The metric system in the

United States and abroad is seen likely to pose serious problems

6/ Donovan, op. cit., p. 165.
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for the economy of this country both in its internal development and

its relationship to the economies of other nations.

With the present possibility that the European Common Market

may become stronger, the six highly industrialized nations of this

bloc - France, Italy, West Germany, Belgium, Netherlands and

Luxembourg-which sell products made under the metric system are likely

to offer increasing competition to United States products in the

world's metric markets. 7/ Metrication would undoubtedly pose

some degree of inconvenience and expense. -In 1967 the Senate Commerce

Committee acknowledged that rapid and mandatory conversion to general

metric usage ii the United States might create formidable problems and

involve prohibitive costs for certain areas of heavy industry. Others

assert that immediate metrication is the only practical approach 
as the

inconvenience and expense of metrication will not lessen with the pas-

sage of time.

Before Congress can act on the metrication issue it will need a

thorough appraisal of the ramifications of conversion to the metric

system in commerce and industry as well as in the daily domestic

life style of the American citizen. This appraisal is

the task of the study mandated by P.L. 90-472, i.e. an attempt to

resolve some of the basic questions in determining the advantages 
and

disadvantages of increasing the use of the metric system in the United

States.

7/ See Appendix II for a list of the Metric countries of 
the world.
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The tide towards metrication seems stronger now that Britain

is in the process of converting and Canada has decided to follow

suit. The only countries without changeover plans according to

the United States Bureau of Standards are the Barbados, Burma, Ghana,

Guyana, Gambia, Jamaica, Liberia, Malawi, Nigeria, Sierra Leone,

Trinidad, Tobago and the United States.
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STATUS OF THE METRIC STUDY

The United States Metric Study inaugurated by P.L. 90-472 is now

in its last phase. The Secretary of Commerce is due to present his

report of findings and recommendations to Congress in August, 1971.

At this writing, the first in a series of the U.S. Metric Study Re-

ports has been published. (In December, 1970) This report, on Inter-

national Standards, prepared by the National Bureau of Standards, in-

dicates a growing concern about the need-to strengthen the effective-

ness of the United States in international standards activities. 8/

The conclusion was that "The international standards issue lends some

support to a metric conversion in the United States, but other important

issues must also be considered and weighed before an overall judg-

ment can be made. 9/

For the most part this interim report was concerned with inter-

national standards rather than the metrication issue per se. The

National Bureau of Standards does not see it as settling the metrica-

tion issue and concluded:

The facts, events and trends highlighted in this report are not
sufficient to settle the issue of metrication in the United

States. They do show, however, that metrication would tend to
make standards harmonization less difficult and expensive, and

they also show that it would be illusory to expect metrication
alone to lead directly to harmonized.standards. 10/

8/ U.S. Department of Commerce/National Bureau of Standards. U.S.

Metric Study Report: International Standards. Washington, D.C.
U.S. Government Printing Office, 1970, 145 p.

9/ Ibid., p. 2..

1_/ Ibid., p. 24.

t



CRS-16

SELECTED ANNOTATED REFERENCES

The following selected references are a guide to additional details

about conversion to the metric system.

"ACS Urges Adoption of Metric System in U. S." Chemical and Engineering
News, Vol.48, November 30, 1970, p. 53.

The American Chemical Society demonstrated wholehearted support
for the metric system in a nine page document prepared by the
ACS Office of Chemistry and Public Affairs. The ACS urges U.
S. adoption of the metric system because of the boon it would
lend to the United States position in world trade.

American Society for Testing and Materials. Metric Practice Guide.
Philadelphia, Pennsylvania: ASTM, 1970, 33 p.

Originally issued in 1964, the current edition of the ASTM
metric manual was released in March, 1970. It is a practical
guide to the use of the International System (SI) of units.
Conversion factors are given from U. S.-English customary
units to SI units. The pamphlet contains sections on SI
units and symbols, rules for conversion and rounding and
rules for SI style and usage.

"British Experience in Converting to Metric" Automotive Engineering,
Vol,78, October 1970, pp. 31-35.

Lord Ritchie-Calder, Chairman of the United Kingdom Metri-
cation Board, discusses Britain's progress in the metrica-
tion program then halfway completed. Referring to the con-
version process as 'almost painless', Lord Calder says,
"Learning metric is simple. It is unlearning imperial that
is difficult. And that is where our younger generation is
lucky." The article touches on several points pertinent to
United States queries about metrication, e.g., construction
costs, timetables for change, efficiency, overall costs and
the problem of total change.

Donovan, Frank. Prepare Now for a Metric Future. New York: Wey-
bright and Talley, 1970, 212 pp.

A valuable book for the scientist and layman on the history
of standards with emphasis on the English and Metric systems.
The controversy surrounding the origins of the metric sys-
tem is presented along with the experiences of other coun-
tries in converting to the system. Mr. Donovan concludes
with a summary of the U. S. congressional and popular stance
on the metric system since 1790 and a statement of the present
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situation.. In a confident forecast the author predicts

that the United States will embark on some degree of con-

version in the near future. Also useful are the conver-

sion charts presented in the Appendix.

Eckert, Philip et al. NASA Metric System Study. College Park, Mary-

land: Informatics Tisco, Inc. February 1970, 22 p.

NASA had this paper prepared as part of the Department of

Commerce metric study. Its objective was to determine the

current metric usage and trends in its usage for a particu-

lar sample of its collection, one that would reflect the

extent of use of the metric system in the agency. The re-

port is concise and up to date but primarily useful to

those in the fields of science.

Fasteners group takes stand in inch vs. metric issue. Automation,

September 1964, pp. 36-40.

The problem as seen by one affected segment of industry.

"First Step Toward U. S. Adoption of the Metric System" U. S. News

and World Report, October 19, 1970, p. 88.

The article is significant for noting an announcement of

official support for a switch to the metric system in the

United States. It discusses the decision of the National

Aeronautics and Space Administration to become the first

federal agency to adopt the metric system on a partial

basis.

Giles, R.C. Let's not go metric. Standards Engineering, September
1963, Vol. 15, pp. 6-8.

Arguments against conversion to the metric system from the
standpoint of a standards engineer.

Great Britain. Ministry of Public Works. Going Metric in the Con-

struction Industry. London: H. M. Stationery Office, 1967,10 p.

The construction industry was one of the first British

industries to convert from the imperial to the metric

system. This bulletin was intended as an introduction

to the change to metric measurement and covers the his-

tory of the system, international acceptance, the basic

units of measure, the need to coordinate dimensions at

the time of change and the program of change. The Brit-

ish experience of going metric in the construction in-

dustry, or any other, is one from which the United States

can profit.

:
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Hollomon, J. Herbert. Simplication far reaching; study advised.
Metalworking News, September 28, 1964.

Views of a key official in the U.S. Department of Commerce.

Hurley, Neil C., Jr.. Changing to meters is billion dollar projects.
International Commerce, October 1, 1962, p. 9.

A pessimistic estimate of the costs of conversion.

Irving, Michael. "Canada's Metric Future" Industrial Canada, Novem-
ber, 1970, pp. 33-36.

Now that its government has committed Canada to convert
to the metric system by 1980, the transition period is
expected to be softened by the experience of the United
Kingdom described in this article.

"It's a Metric World" Commerce Today Part I October 19, 1970, pp.
10-15; Part II November 2, 1970, pp. 9-14.

The first of this two part series describes the U. S.
measurement study and the possibilities of U. S. con-
version to the metric system. The second examines the
effects of U. K.'s metric conversion and its lessons
for U. S. business. It relates the British experience
in converting to metric to the problems and considera-
tions involved before a country achieves total metrica-
tion.

Jones, M. J. B. A Guide to Metrication. London:Pergammon Press, Ltd.,
1969, 156 p.

The author reviews the fundamental changes involved in
introducing the metric system of weights and measures in
Great Britain, and analyses the problems confronting the
manufacturing industry, especially that sector which pro-
duces components for assembly industries. The guide is
intended for smaller industrial organizations who are un-
able to justify the creation of information units of
standards departments. A brief history of the International
System (SI) is accompanied by a summary of the positive
reasons for converting to the metric system.
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Lovell, George C. "What to do When Metric Comes," Professional Engi-

neer, Vol. 40, December, 1970, pp. 39-45.

Mr. Lovell, an industrial Engineer Consultant, discusses

the problems of metric conversion in industry starting with

the less complex industries and progressing to the more

complex. He divides manufacturing into five categories

ranging from batch or bulk products transported in bulk

form to assembled mechanical products. In each category

the basic problems of conversion are posed accompanied

by ground rules and suggestions for approaching conver-

sion from companies who have already done so.

MacLean, J.A. U.S. should not adopt a whole new system of measure-

ment. Nations Business. January 1966, p. 874.

A brief statement of opposition from the business viewpoint.

Mechtly, E. A. The International System of Units: Physical Constants

and Conversion Factors. Washington, D. C.: Office of Technology Utili-

zation, National Aeronautics and Space Administration, 1969, 20 p.

Mechtly's report defines various terms of International

System (SI) Units, includes tables of numerical factors

for converting from miscellaneous units to SI units and

is a useful reference tool. The current edition incor-

porates material from the records of the Twelfth and

Thirteenth General Conferences on Weights and Measures

and a new,more accurate set of values for the constants

as derived from a recent work by Parker, Taylor and

Langenberg.

Milek, J. T. and Antoine, Valerie. Bibliography of the Metric System.

Waukegan, Illinois: The Metric Association,.Inc., 1968, 84 p.

This bibliography is an extensive compilation of books and

articles dealing with the metric system up to 1968. The

1,196 items listed represent the wide variety of viewpoints

on conversion to the metric system, some dating back to the

turn of the century and earlier. The entries are listed

both alphabetically by author and by subject.

Nelson, Jean W. Cost of Conversion to the Metric System. Presented

at the 14th Annual Meeting of the Standards Engineers Society, Sep-

tember 15-17, 1965, Toronto. Menlo Park, California: Stanford Re-

search Institute, 12 p.
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Dr. Nelson explains her assumption that conversion to the

metric system will occur in the United States. Concerning

the cost of conversion, she considers three areas: private,

industrial and governmental, and focusesher report on in-

dustrial conversion costs. She concludes that many of the

published cost estimates are too high and are not realis-

tically adjusted to a practical process of conversion.

The food and beverage industries are cited as examples

and one notes that the resultant increase in our foreign

trade should mitigate any conversion costs.

Trowbridge, R.P. Says no to metric for entire economy. SAE Journal,
June 1961, Vol. 74, pp. 36-38.

Opposition to metrication from the automobile industry.

Trupp, Philip. Huge cost of changeover seen staying switchover for
years. Metalworking News, September 28, 1964.

Economic arguments against conversion.

U. S. Congress. House. Committee on Science and Astronautics. Hear-

ings on "The Metric System." 87th Congress, 1st Session. Washington,

D. C.: U. S. Government Printing Office, 1961) 74 pp.

Hearings on H. R. 269 and H. R. 2049, bills which provided

for the Secretary of Commerce to conduct a study on the

practicability and desirability of U. S. conversion to the

metric system.

U. S. Congress. House. Committee on Science and Astronautics. Notes

on Conversion to the Metric System. 89th Congress, 1st. Session.

Washington, D. C.: U. S. Government Printing Office, 1965, 48 p.

(Committee Print).

This publication of the House Committee on Science and As-

tronautics contains review papers by the Legislative Refer-

ence Service of the Library of Congress and the National

Bureau of Standards. It attempts to bring together "...

representative information concerning the historical, tech-

nical, international, financial, industrial and legislative

aspects of the metric system and the types of problems in-

volved in converting to it." It is useful for an under-

standing of the metric system and the ramifications of its

use in the U. S.
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U. S. Congress. Senate. Committee on Commerce. Hearings on
"Increasing the Use of the Metric System." 90th Congress, 1st
Session. Washington, D. C.: U. S. Government Printing Office,
1967, 70 P.

Hearings .on S. 441 and S. 2356 which authorized the Sec-
retary of Commerce to conduct a metric study.

U. S. Department of Commerce/National Bureau of Standards. U. S.
Metric Stud.y .Report: International Standards. Washington, D. C.:
U. S. Government Printing Office, 1 9 70, 45 p.

The first report in a series of interim reports from
the U. S. Metric Study as authorized by P. L. 90-472.
This report forecasts a growing need for uniformity
in international standards and assesses their impor-
tance to the U. S. position in the international
transfer of goods and technology. Appendices four and
five include a useful history of engineering standards
and a sample questionnaire.

"The U. S.- Inches Toward Metric as Engineers Learn to Love that
Liter " Product Engineering, March 1, 1971, Vol. 42, pp. 22-26.

A collection of brief articles ranging from the an-
ticipated proposals of the U. S. metric study, to
the British reaction to their program of metrication.
Product Engineering summarizes the results of a self-
conducted spot survey which indicates a weakening in
the opposition of metrication. This is in turn supported
by the generally favorable British reaction to their
program of metrication.

"The U. S. Metric Study," NBS Technical News Bulletin, November,
1970, pp. 251-52, 270.

The article examines the state of the metric study
approximately one year before the final report is due
from the Secretary of Commerce. Metrication is not
to be seen as the goal of the current study but as
a possible approach for creating uniformity in adop-
tion of international standards. The article is a
condensed version of an address by NBS Director Lewis
Branscomb.

Wiggin, B.C. Magnificent inch; mainstay of our remarkable English
system of measure. Assembly Engineering, May 1965, Vol. 8, pp. 48-52.

The advantages of the English system and its accepted use
outweigh benefits of conversion to metric.
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Wilford, John Noble. "New Sizes in U. S. Held Inevitable," New
York Times, December 29, 1970, p. 12.

Wilford observes the report by the National Bureau
of Standards that engineers, industrialists and other
experts generally favor the change and agree that such
a move would be in the nation's best interest, especial-
ly in bolstering the U. S. position in world trade.
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TABLE I

PREFIXES FOR FORMING DECIMAL MULTIPLES OR SUBMULTIPLES OF S. I. UNITS.

The following table shows the nomenclature for commonly used

multiples and submultiples of basic metric units.

Factor by Which the
Unit is Multiplied

109 - billion

106 - million

103 - thousand

10 - ten

10-2 - hundredths

10-3 - thousandths

10-6 - millionth

10-9 - billionth

Prefix

giga

mega

kilo

deka

centi

milli

micro

nano

Symbol

G

M

K

da

c

m

n
t
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APPENDIX I

METRIC SYSTEM-STUDY

For Legislative I-istory of Act, see p. 3738

PUBLIC LAW 90-472; 82 STAT. 693

[H. R. 3136]

An Act to authorize 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.

Be it enacted by the Senate and House of Representatives of the United
States of America in Conress assembled, That:

The Secretary of Commerce is hereby authorized-to conduct a pro-
gram of investigation, research, and survey- to determine the im-
pact of increasing worldwide use of the metric system on the United
States; to appraise the desirability and practicability of increas-
ing the use of metric weights and measures in the United States;
to study the feasibility of retaining and promoting by international
use of dimensional -and other engineering standards based on the
customary measurement units of the United States; and to evaluate
the costs and benefits of alternative courses of action which may
be feasible for the United States.

Sec. 2. In Larrying out the program described in the first section
of this Act, the Secretary, among other things, shall-

(1) investigate and appraise the advantages and disadvan-
tages to the United States in international trade and commerce,
and in military and other areas of international relations, of

the increased use of an internationally standardized system of
weights and measures;

(2) appraise economic and military advantages and disad-
vantages of the increased use of the metric system in the
United States or of the increased use of such system in specific
fields and the impact of such increased use upon those af-
fected;

. (3) conduct extensive comparative studies of the systems of
weights and measures used in educational, engineering, manu-
facturing, commercial, public, and scientific areas, and the

. relative advantages and disadvantages, and degree of stand-
ardization of each in its respective field;

(4) investigate and appraise the possible practical difficulties
which might be encountered in accomplishing the increased use
of the metric system of weights and measures generally or in
specific fields or areas in the United States;

(5) permit appropriate participation by representatives of
United States industry, science, engineering, and labor, and
their associations,, in the planning and conduct of the program
authorized by the first section of this Act, and in the evaluation
of the information secured under such program;- and

(6) consult and cooperate with other government agencies,
Federal, State, and local, and, to the extent practicable, with
foreign governments and international organizations.

VIC"

I



CRS- 25

- Sec. 3. In conducting the studies and developing the recommenda-
tions required in this Act, the Secretary shall give full consideration
to the advantages, disadvantages, and problems associated with pos-
sible changes in either the system of measurement units or the re-
lated dimensional and engineering standards currently used in the
United States, and specifically shall-

(1) investigate the -extent to which substantial changes in the
size, shape, and design of important industrial products would..be necessary to realize the benefits which might result from
general use of metric units of measurement in the United
States;

(2) investigate the extent to which uniform and accepted
engineering standards based on the metric system of measure-
ment units are in use in each of the fields under study and
compare the extent to such use and the utility and degree of
sophistication of. such metric standards with those in use in
the United States;. and .1
" (3) recommend specific means of meeting the practical dif-
ficulties and costs in those areas of the economy where any
recommended change in the system of measurement' units and
related dimensional and engineering standards would raise
significant practical difficulties or entail significant costs of
conversion.

Sec. 4. The Secretary shall submit to the Congress such interim
reports as he deems desirable, and within three years after the

date of the enactment of this Act, a full and complete report of
the findings made under the program authorized by this Act, to-
gether with such recommendations as he considers to be appropriate
and in the best interests of the United States.

Sec. 5. From funds previously appropriated to the Department
of Commerce, the Secretary is authorized to utilize such appro-
priated sums as are necessary, but not to exceed $500,000, to carry
out the purposes of this Act for the first year of the program.

Sec. 6. This Act shall expire thirty days after the submission
of the final report pursuant to section 3..

Approved August 9, 1968. -
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APPENDIX II*

LIST OF NATIONS THAT USE THE METRIC SYSTEM

THE WORLD'S METRIC COUNTRIES ARE:

Afghanistan
Albania
Algeria
Andorra
Angola _
Argentina
Austria
Belgium
Bolivia
Brazil
Bulgaria
Burundi
Cambodia
Cameroon
Canary Islands
Cape Verde Islands
Central African Republic
Chad
Chile
China, People's Republic
Colombia
Congo
Congolese Republic
Costa Rica
Cuba
Czechoslovakia
Dahomey
Denmark
Dominican Republic
Ecuador
El Salvador
Equatorial Guinea
Ethiopia
Faroe Islands
Finland
France
French Guiana
French Somaliland
Gabon
German Democratic Republic
German Federal Republic
Greece
Greenland

Source: Donovan, op. cit.

Guadeloupe
Guatamala
Guinea
Haiti
Honduras
Hungary
Iceland
India
Indonesia
Iran
Iraq
Israel
Italy
Ivory Coast
Japan
Jordan
Korea, Republic
Laos
Lebanon
Libya
Liechtenstein
Luxemburg
Macao
Malagasy Republic
Mali
Martinique
Mauritania
Mauritius
Mexico
Monaco
Mongolia
Morocco
Mozambique
Nepal
Netherlands
Netherlands Antilles
New Caledonia
Nicaragua
Niger
Norway
Panama
Paraguay
Peru

Philippines
Poland
Portugal
Portuguese Guinea
Reunion
Rumania
Rwanda
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Seychelles
Singapore
Somalia
Spain
Sudan
Surinam
Sweden
Switzerland
Syria
Taiwan
Thailand
Togo
Tunisia
Turkey
United Arab Republic
Upper Volta
Uruguay

p/. 4(, - U~/
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APPENDIX III

COMMON EQUIVALENTS AND CONVERSIONS

English to Metric

1 inch
1 foot
1 yard
1 mile
1 square inch
1 square foot
1 square yard
1 acre
1 cubic inch
1 cubic foot
1 cubic yard
l quart
1 gallon
1 ounce (avdp)
1 pound
horsepower
Fahrenheit temperature

25 millimeters
0.3 meter
0.9 meter
1.6 kilometers
6.5 square centimeters
0.09 square meter
0.8 square neter
0.4 hectare
16 cubic centimeters
0.03 cubic meter
0.8 cubic meter
0.95 liter
0.004 cubic meter
28 grams
0.45 kilogram
0.75 kilowatt
9/5 c.+32

Metric to English

1 millimeter
1 meter
1 kilometer
1 square centimeter
1 square meter
1 hectare
1 cubic centimeter
1 cubic meter
1 liter
1 cubic meter
1 gram
1 kilogram
1 kilowatt
Celcius temperature

0.04 inch
3.3 feet or 1.1 yards
0.6 mile
0.16 square inch
ll square feet or 1.2 square yards
2.5 acres
0.06 cubic inch
35 cubic feet or 1.3 cubic yards
1.05 quarts
250 gallons
0.035 ounce (avdp)
2.2 pounds
1.3 horsepower
5/9 (F. - 32)
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