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here is much discussion tOday concerning charrge from
the traditional custoiniry system of meisurement (the-

,

'foot:and pound) to thelmetric sygtem of meas rement (the
i'meter and kilogram). American industry is alr ady making
use- of the.metric system, and such use is rapi ly increasing,
Industry is doing so because of its finding th .increased
-metric usage is in its best interests, and.in the best interests

1

, of Our countnj : .
t

! As you can see from the map..ontpages 6 and 7,vvery
,

1 ' industrial nation on earth except the United States has
, officially adopted or Committed itself to the use of ttio Metric
' system. It is apparent that metric measurements anckthe

; metric'language will be increasingly important to each bf us,
whetliir or not the CCIpgress enacts additional metric ''
legisla \ :In. ConSequently, it is to ouradvantage to learn
the me c language, .and how to use it. :

AltriOugh the metric system is different from the
customary measurement system, it is not basically Strange to
us..Our country, at its fOunding, pioneered among the .

nations of the woLld with adoption of a decimal system for
its moneya SyStem in whiCh cur,rency denomInatiOns are .

related by tens. All of the other nations of the wOrld have
since found it to their advantage to follow ourJead, with

. England being the last nation to place its system on a
decimal basis. . . .

Now, we are finding it adtfantageous to follow the. rest
of the world by adopting metrica.decinial systemas our
predominant but not exklusive system of measurement.

As we ch6ge to t*netric systeni sever-al units of
measure that we currentlise will not be changed. Time will
continue to be-measured,in:hours, minutes;and seconds;
the rate at which we consurne electric energy will continue
to be measured in watts; andhen we purchase a light
bulb we may still refer to the rumber of lumens of light it
will emit, as 'marked on the bul ' or its wrapper.
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y,
ou use veights and meas-
ures every day of your life.

Without th.em, work, shopping,
trade, recreation, and education
would be in a state of hopeless
confusion.

You learned the language
of measurement so early that,
you' have probably forgotten
the day you first understood the
meaning of "inch, foot, yard,
and mile," of "ounce, poand,
and ton;" of "cup, pint, quart,
and gallon;" of "second, min-
ute, and hour;" and that.
"100 °F" is uncomfortably hotl
while "30 °F" is uncomfortably-
cold. These are familiarbnits
of the"customary" system of
measurement that we tradition-
ally have shared with oither
nations.

The worldwide trend-today
is toward a coMparatively new___
system called the "modernized
metricsystem of measurement.i
The names of the units sound
strange to the American ear at
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first, but fortunately there are
only a few words that have to
he learned for everyday.use.
These are: the millimeter,
centimeter, meter, and kilorne-
ter fo,r describing length and
districe; the millilitep and liter
for c*acity or volume; the
gram, kilogram, and tonne for
weight; the kilometer per hour
for highway speed; and the

-degree Celsius (formerly called'
Centigrade) for teMperature.

You are already *king
more frequent use of the metric
system than you probably
realize. In international athletic:
competition, such as swimming
and field trac-k events, length ,

measurements are referred to
by sports reporters in meters
rather than in yards or feet, Our
astronauts, frOm the. surface
the moon, excitedly told a
Worldwide audience how far-
their rocket had landed from ,

a luriarhAlin meters. If your
automobile s imported or even
if it is of domestk production
with a metriC-designed motor,

5

the end wrenches or socket
14wrenches that you need if you

want to work on your car are,
metric rather than customary.
You already know about 35-
millimeter film and cigarettes
that are 100 millimeters long,
or even 1 millimeter tonger
than that. You read and hear
that air pollution is measured
in micrograms per cubic meter.
You see weights expressed in
grams on more and more pack-
ageditems at the grocery store.
And'the trend is toward even
greater use.

In science, the metric sys-
tem has been in extensive use
for many years, although not to
the exclusion of tfie customary
system.. But today, as the prob-
!ems in stience become more

'complex, educators throughout
the world are seeking to
simplify computation and
'teaching by using the metric
system in terms of everyday
measurements.



degree



Why is [he metric

Increasinchi

T-te metric system is in-
creasin,g in use throughout

the world for two principal
reasons: It is ,1 S imp le system,
and it is a decimal system.

It is simple because each
physical quantity, such as length
or weight, ha>.its Own unit of
measurement (meter and kilo-
grati7), and no unit is used to
express more than one quantity.
By contrast, the customary sys-
tem has several units of length
(inch, foot, yard, mile) or weight
(ounce, pound, ton, etc.);

--,:.,` "pound" can mean either.force
(as inpounds required to break
a rope) or weight (as in a pound
of sugar); and "ounce" can
mean either volvme (as the
nut-nber of ounces in a qua4)

_...--,
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Or weight (ass the inumber of
ounces in a pciund), The metric
system is easieAhan the cus-
tomary syvem to learn to usi
in solving problems that involve
computation. This is because
metric units bear a decimal
relationship td one another, as
opposed to the non-decimal
mixed numbers and fractions
that characterize relationships
between our customary units.

The U.S. monetary system
has been based on decimals
(factors 01.4.) since the found-
ing of our couTitry; 0-44t is, the
dime equals one-tenth of a
dollar and the centequals one-
hundredth of a dollar. By Con-
trast, our customary measure-
ment system involves units.that .
arepof decinially related to each
other and thus requires the use .

of cbmmon fractions. Consider

)(-'111112)

thefneasuremeht of length. In
the metric sy4stem a centimeter

one-hundredth of a meter;
millimeN 'is one-thousandth

of a meter;.and ,1 kilometer is
one thousand meters. In the
customary system, an inch is
one thirty-sixth of a yard; a
foot is one-third of a yard, and
a mile is 1760 yards. Centi-
meters are divided into
meters, eacti of which is 1/10
centimeter. But inches are
divided into h'alves, quarters,
eighths, and so forth. Therefyre,
computations usihgthe deci-
mal steps of the metric system
are much simpler than those
using the non-decimal mixed
numbers andfractions common
in our custdrriary system.
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A comparison of the
metric system and the
customary system
of medsurernent

The simplest waY tci compare the meek with' th 0810110inail
system of measurement is to place the two systems side by .

side. In parallel columns we will identify the mat* astck,
customiry units of measurerrnt; coMpare them vivid/in,
show hdw theiwo systems-Wier in the solution cif everyday
problems inv6lving addition and multiplication,: and IPe
a feW examples of how the metric System may alfect yew
everyday life.

PREFIXES

you have probably noticed that the names ofortettic uniss.somppoups
include prefixes (Milli; centi, kilo, etc-) as gt milfibter crstf llesler. and
kilogram. These prefixes indicate multiples or subotuttiples of tho moth

The most commonly-usAll prefixes, and the multipkAtion 4004
they indicate, are given belo4

Prefix . Multiplication factor
kilo 1000 lone thousand)
centi 0.01. (one hundredth)
milli 0.001 (one thousindth)

. Thus, the term kilometer melons 1000 meten, a titinsfiterf it 1.11tX
of a meter; and a millimeter is lt1000 of a meter,

10 13
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ric
in ever day us\e
Most of us have developed a'sense or feel for the customary measurement uTts
that we use every day. We know, for exampie, our weight in pounds and oiir
height in feet and inches; that a substantial individual serving of steak may,
weigh a pound; that our.living room rug is 9 by 1 2 feet; that a half pint of milk

is usually sufficient with a meal; and that it is uncomfortably hot on days when
tbe temperature is 90f

The, iltustrations oh the fllowing pages are designed to. give you a similar .

feeling for metric units, as they are used in familiar ways.o measure weight,
length, volume mnd temperature.

WEIGHT
Weight is/related to heaviness.

2 LENGTH
Length is extent or distance.

VOLUME
Volume is space occupied.

WANNIAIMOIMMISLION,1,1041..

TEMPERATURE
Temperature is related to hotness or coldness.

14
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5 milliliters, = 1 teaspoon

0

15 milliliters.= 1 tablespoon

1 Cti 2E)

200 miLLIO,

Y4

150 CILOS

14 Jp
tootl1 5

1/4

50 mcaltas

4 liters = 1,06 gallons 's

500 milliliters

= 1.06 pints

1 liter =1.06 quarts

METRIC COUNTER a handy guide for estimating the most commonligseriErfrigiViriieris'"--- AA



Eveiryday onits
of measurement
The unifs of metric and customary measure giyen on thN pale are not equivalenti, except in the case
of time, for which the metric and customary Anits are identical.

Unit of The Metric, The Customary
Measure System System

Length: millimeter inch
centimeter foot
Meter yard
kilometer mile

Weight: gram
kilogram
metric ton

ounce
pound
ton

Volume: milliliter ounce
liter cup

pint
quart
gallon

Time: second
in u

hour
day

Temperatuie:

second
minute-
hopr
day.,

degree Celsius degree Fahrenheit

Speed: kilometer mile
, per hour e per hour

Pressure: pascal
kilopascal

inch of mercury
pound per square inch

2 1 11
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orison
of metric and ci.:somary units oi
measuremen
In the.examples below, a visual comparison is made of the major
units of the customary and metric systems, by using everyday quanti-
ties and sizes for purposes of illustration.

12

1.
-4

Small
linear dimensions
For expressing small hnear
dimensions, such as wrench
sizes, millimeters will replace
inches. For example, a 6-mm
wrench will be a more
commonly-used size than a
1/4-inch wrench

Larger
linear dimensions
In expressing larger sizes, the
meter will replace both the
foot and the yard. In the
example shown, a 3 X 4
meter carpet will generally be
sold rather than a 9 X 12 foot
(or 3 X 4 yard) carpet.

,Qreat
Di?fances

CENTERVILLE UNTRUE The,kilometer wiH replace the
mile in expressing great
distances, such-as distances

KILIIMETEBS MILES
between cities. The,example
shows the replacement for a
sign 25 miles from Centerville:
it would read 40 kilometers.

2 2



KILOGRAMS

Small
Weights
When we purchase small
quantities of things, such as

E
candy, we will use grams
instead of ounces. For example,
250 grams will replace 9
ounces.

POUNOS
,

01234 5.6785,10

It is 6

6 0 1 5

ST8

,1090 1301100
50 CO nsow 0-1_1,1 130 40 3---1-- 80

so 140

4n 150 30 -`,,g, 90

30 160 212 RIO

ZO 170
44

120 .10 ,f.-a' 11010
a 190 0 120

Km/h MPH

2 3

Larger
Weights
The purchase of large items,
such as meat, will be figured
in kilograms rather than
pounds. In the example
shown, a 2 kilogram roast will
replace a 4.5 pound roast.

Volume
When you order a tankful of
gas, you may note that it will
take 60 liters rather than 16
gallons.

Speed

Our automobile speedometers
will change f Rtrn miles per
hour to kilometers per hour
as the speed limit signs on our
highways are likewise changed.
Ott the speedometers shown,
an 80 kilometers per hour
speed replaces 50 miles
per hour.

13
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The statement 'and solution of three everyday problams are given in both customaly
and metric units, providing a side by side corr1prison of the systems.

Problem: What is the area Of the floor of a room with the
fdlowing dimensions?

Custornary Units Metric Units
Length 15 ft 7 in 475 centimeters
Width 12 f t 6 ir). 380 centimeters

SOLUTION. The area is determined by rriultiplying the
length of the room by its width. Note that for room dimen-
sions given in mixed customary units it is necessary to first
reduce them to a common unit expression which, in this
case, maY be either feet or inches.

r

.C1NTOMARY
Room Dimensions in
Inches

Multiply feet by 12 to convert
to inches

Length (15 X 12) + 7 = 187 in
Width (12 X 12) + 6 = 150 in

187 X 150
= 28 050 square inches

Total square inches diVided by
number of square inches in a
square foot (144) equals
number of square feet

28 050 + 144 = 195
square feet (approx )

Total square feet divided by
number of square feet ih a
square yard (9) equals number
of square yards

195 + 9 = 22 square
yards (approx.)

2 5

METRIC
Room Dimensions in
Centimeters

Length 475 cm
Width. 380 cm

475 X 380
180 500 square cm

Total square centimeters
divided by number of square
centimeters in a square meter
(10 000) equAls number of
square meters; i.e. move
decimal point 4 places to left

180 500 + 10 000 =
18 square meters

(approx.)

15



4 ' t
IYAlk

,11414,,,44hwt

%I

b



i,.
li.,,,ioifl,,,.1,eq...P.'

tz/ ''' V. .'4ri :',,4,,titTi4 '''4 40741.4 4 '1,...

, (+47,T,,AM,:ty6lfe'llrIgi,,A1',V411111#04.4..,,,

trt



V YI. -.. .11 AA, 0111111 WYO.
National Bureau of Standards
Washington. D.C. 20234

OFFICIAL BUSINE$S
POSTAGE AND FEES PAID

4411111V

U.S. DEPARTMENT OF COMMERCE
60M-215 U.S.MAIL

Fourth Class

73


