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ABSTRACT

Designed to meet the job-related metric measurement

needs of students interested in copy preparatiomn, layout and design,
and type composition, this instructional package is one of six for
the communication media occupations cluster, part of a set of 55
packages for metric imstruction in different occupations. The package
‘is intended for students who already know the occupational
terminology, measurement terms, and tools currently in use. Each of
the five units in this instructiopal package contains~performance
objectives, learning aCtivities, and supporting information in the

form of

text, exercises,”and tables. In-addition, suggested teachlng

techniques are included. At the back of the package are
objective-based evaluatic i.items, a page of answers to the exercises
and tests, a list of metric materials needed for the activities,
references, and a list of suppliers. The material is designed to
accommodate a variety of individual teaching and learning styles,
€.d., independent study, small group, or whole-class activity.
Exercises are intended to facilitate experiences with measurement
instruments, tools, and devices used imn this occupation and
job-related tasks of estimating and measuring. Unit I, a gemneral

introduction to the metric system of measurement,
hands-on experiences for the students.

provides informal,
This unit enables students to

become familiar with the basic metric units, their symbols, and

measurement instruments;

and to develop a set of mental references

for metric values. The metric system of notation also is explained.
Unit 2 provides the metric terms which are used in this occupation

and gives experience with occupational measurement tasks.

Unit 3

focuses on job-related metric:'equivalents and their relationships.
Unit 4 provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks. It also
provides experience in comparing metric and customary measurement

instruments.

Unit 5 is designed to give students practice in

converting customary and metric measurements, a skill considered

useful during the transition to metric in each occupation.
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TEACHING AND LEARNING
THE METRIC SYSTEM

This metric instructional package was designed to meet job-related

. melric measutement needs of students. To use this package students

- should already know the occupational terminology, measurement

" terms, and tools curtently in use, These materias wete prepared with
- the help of experienced vocational teachets, reviewed by experts, tested

in classrooms in different parts of the United States, and revised before
distribution,

Each of the five units of instruction containy performance objec-
tives, leaming activities, and supporting informdlion in the form of
text, exercises, and tables. In addition, suggested teaching techniques
‘are included. At the back of this package are objective-based evaluation
- tems, a page of answers to the exercises dhd tasts, a list of metric
* . materials needed {or the activities, references and a list of suppliers.

| Classroom experiences with this mstructlonal package suggest the
following teaching-learning strategies:

1. Let the first experiences be informal to make Jearning the metric
system fun,

2. Students Jear better when metric units are compared to familiar
objects. Everyone should leamn to “think metric.” Compating
metric units to customary units can be confusing,

3. Students will learn quickly to estimate and measute in mettic units
by “doing."

4. Students should have experience with measunng activities before
getting too much mformatlon

5, How through the units in an order which emphasizes the sim-
plicity of the mettic system (e.,, length to area to volume).

« " B Teach one concept at a time to avoid overwhelmmg students with
{00 much material, >

Qnﬁ__l_ Is a general introduction to the metric systen of measure-

. ment which provides informal, hands-on experiences for the students.

This unit enables students to become familiar with the basic metric

©+.tnits, their symbols, and measurement insttuments; and to develop a

. set of mental references for metric values. The metric system of nota
inn ako is explained. \

'

Unit 2 provides the metric terms which are used in this occupation
and gives experience with occupational measurement tasks,

Unit 3 focuses on job-related metric equivalents and their relation-
shlps

Unit ¢ provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks, 1t also pro-
vides experience in comparing metric and customary measurement in-
strunsents.

Unit § is designed to give students practice in converting custom:
ary and metric measurements. Studsnis should leam to “think metric”
and avoid comparing customéry and imetric tnits.  However, skill with
conversion tables will be useful during the transition to metric in each

- occupation.

Using These Instructional Materials

This package was designed to help students learn a core of knowl-
edge about the metric system which they will use on the job. The
exercises facilitate experiences with measurement instruments, tools,
and devices used in this occupation and job-related tasks of estimating
and measuring,

This 'mstructional package also was designed to accommodate a
variety of individual teaching and learning styles. Teachers are encour-
aged to adapt these materials to their own classes. For example, the
information sheets may be given to students for self-study. References
may be used as supplemental resources. Exercises may be used in inde-
pendent study, small groups, ot wholeclass activities. Al of the
materials can be expanded by the teacher,

Gloria § Cooper
Joel H. Magisos
Editors

This publication was developed pursuant to contract No, OEC.0-74-8338 with the
Bureau of Occupational and Aduft Education, US. Department of Heahth, Educa
tion and Welfare. However, the opinions expressed herein do not necessarily
reflect the position or palicy of the V.5, Office of Education and no officia
" endorsement by the US Office of Education should be inferred,




UNIT

SUGGESTED TEACHING SEQUENCE

1. These introductory exercises may require
two o three teaching periods for all five
aress of measurement,

2. Bxercises should be followed in the order. ~

given to best show the relationship
between length, area, and volume,

3. Assemble the metric measuring devices
(rules, tapes, scales, thermometers, and
megsuring containets) and objects to be-
megsured,*

4. Set up the equipment at work stations
for use by the whole class or as individu-
alized resource activities.

- 8. Have the students estimate, measure, and
record using Exercises 1 through 5.

6. Prese‘nt information on notation and
make Table 1 available,

7. Follow up with group discussion of
activities,

*Qther sehool departments may have devices which
ean be used. Metric suppliers ave listed in the reference
section,
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OBJECTIVES

The student will demonstrate these skills for the Linear, Ares, Volume or Capacity, Mass, and
Temperature Exercises, using the metric terms and messurement devices listed here.

EXERCISES
SKILLS
Linesr Ama Volume or Capacity Man Temperature
(pp.3+4) (pp. 5 :6) (pn.7:8) {pp. 910 {p.11)
1, Retognize and vse the millimetre (mm) | square cubic centir gram (g) degreeCeluux '
unil and its symbol for: centimetre | metre (cm’) (e)
' cenlimetre (em) (em?) kilogram  (ky)
2 Belect, use, and rend the ‘ cubic metre
appropriste mesturing meire  (m) 1quare (m’)
instruments for: metre
(m?) lie (1)
4, Staeorshowa
physical reference for: millilitre (ml)
4, Estimale within 25% height, width, or | theareaof | capacity of the mass of objects | the temperature of
- of the actusl measure length of objects vgivensurferel  containets in grams and kilo | the ait or a liquid
grams
S, Read correctly mere ktick, metric mesturements | a kilogram scale A Celsius thermometer
tape measute, and on graduated and 3 gram seale
meltic rulers volume measur-
ing deviees
RULES OF NOTATION

1, Symbols are not capitalized unless the unit is a proper name (um not M),

LA

digits (45 271 km not 45,271 km),
6. A zero precedes the decimal point if the number s less than one (0.52 g not .52 ).
7. Litre and metre can be spelled either with an -re or -er ending.

Symbols are not followed by periods (m not m.).
Symbols are not followed by an s for plurals (25 g not 25 gs).

A space separates the numerals from the unit symbols (4 | not 41),
Spaces, not commas, are used to separate large numbers mto groups of three

Information Sheet 1 |




~ METRIC UNITS, SYMBOLS, AND REFERENTS

‘f 8 THE CENTER FOR VOCATIONAL EDUCATION

Quantity Metric Unit Symbol | Useful Referents
Length { millimetre mm | Thickness of dime-or paper
clip wire
cen' metre o Width of paper clip
| motre m Height of door about 2 m
kilometre '| 12-minute walking distance
Area square Area of this space
centimetre o’
square metre m’ Area of card table top
‘hectare hd Football field including sidelines
~. | * ;| andend zones :
Volume and millilitre ml Teaspoon is § ml
Capacit
Aty ltr 1 A little more than 1 quart
cubic
centimetre en’ Volume of this container
cubic metre m’ Alittle more than a cubie yard
Mass milligram mg Apple seed about 10 mg, grain of
salt, 1 mg
gram g Nickel about 5 ¢
kilogram kg Webster's Collegiate Dictionary
metric ton ' .
(1 000 kilograms) |t Volkswagen Beetle
Table 1-a

METRIC PREFIXES

1000000=10° | mega (mig) M
1000=10° | ko (kI(3) k
100=10° | hecto (N6k'3) h
1010 | deka(dsk’s) da

Base Unit 1 - 10°
=107 | dect (68 d
0012107 | centi (sl ¢
0001210 | mill (mil) m
000000121207 | miero (mikio) | 4

Table 1-b




- LINEAR MEASUREMENT ACTIVITIES

N

Metre, Centimetre, Millimetre

I, THE METRE {m)

A DEVELOP & FEELING FOR THE SIZE OF AMETRE

Pick up one of the metre
sticks and stand it up on the
floor. Hold it in place with
one hand. Walk around the
stick. Now stand next to
the stick. With your other
hand, touch yourself where
the top of the metre stick
comes on you,

THAT IS HOW HIGH A METRE IS!

s

Hold one arm out straight
at shoulder height, Put
the metre stick along this
arm until the end hits the
end of your fingers, Where
is the other end of the
metre stick? Touch your-
self at that end.

 THATISHOWLONG A METRE IS

T I

oY s o B

3. Choost a partnet to stand
at your side. Move apart
50 that you can put one
end of a metre stick on
your patther's shoulder
. and the other ¢nd on
~ Yourshoulder. Look at
-the space between you,

THAT IS THE WIDTH OF A METRE! |

‘ R

DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improve your ability to estimate in metres.

body.

For each of the following items:

Estimate the size of the items and write your estimate in the
ESTIMATE column. Measure the size with your metre stick
and write the answer in the MEASUREMENT column. -

Decide how close your estimate was to the actual measure, If
your estimate was within 25% of the actual measure you are a

“Metric Matvel.”

How Close

Etimate Measurement Were You?

(m)
Height of door knob
from floor.

(m)

Height of door.

Length of table,

Width of table.

Length of wall of
this room,

Distance from
you to wall,

| Exercise 111 -
(continued on next page)

Remember where the length and height of a metze was on your




L THE CENTIMETRE (cn)

L “1’I“hére'ar9100 centimetres in one metre, If there are 4 metres and
- - 3 centimetres, you write 403 cm[(4x100cm)+3cm 400 cm
+3cm]

| A. DEVELOP AFEELING FOR THE SIZE OF A CENTIMETRE

Hold the metric ruler against the width of your thumbnail.
How wide is it? tm

2. Measure your thumb from the first joint to t*
om

 Use the metric ruler to find the width of you |
cm

Measure your index or pointing finger, How long is it?
cm :

———

Measure your wrist with  tape measure. What is the distance
around it? cm

. Use the tape measure to fmd your waist size, __ cm

. DEVELOP YOUR ABILITY T0 ES’I‘IMATE IN CENTIMETRES

You are now ready to estimate i centimetres. For each of the
{ollowing items, follow the procedures used for estlmatmg in:
metres. :

How Close
Estimate Measurement Were You?

(em) (¢m)

Length of a paper
elip. o

I THE WLLI‘METRE‘(mm) :

Jiameter {width)
of a coin,

. Widthofa
postage stamp.

Length of a
pencil.

. Width of a sheet

of paper. e

There are 10 millimetres in one cenhmetrp When a measurement |s |
2 centimetres and § millimetres, you write 25 mm [(2 x 10 mm)
+5mm =20 mm + 5 mm). There are 1000 mmin1m,

A, DEVELOP A FEELING FOR THE SIZE OF A MILLIMETRE

Using a ruier marked in millimetres, measure:

1. Thickness of a paper clipwire: ~ _____ mm

2. Thickness of your fingernail, _____mm

3. Width of your ' ngemail, _mm.
4, Diameter (width)of & coin, e mm B
5. Diametet (thickness) of your pencil mm
6. Width of a postage stamp, ——mm

B.  DEVELOP YOUR ABILITY TO ESTIMATE N MLLDETRES

You are now ready to estimate in millimetres. For eachof the
following items, follow the procedures used for estlmatmg i
metres. o
| How Close

Bstimate Messurement Were You? -

(mm)  (mm)

1. Thickness of a

nickel,

2. Diameter (thickness)
of a bolt.

3. Length of a bholt,

4,  Width of a sheet
of paper, -

B, Thickness of a board
or desk op,

6, ' Thickness of a
button.




AREA MEASUREMENT ACTIVITIES

- Square Centimetre, Square Metre

WHEN YOU LESCRIBE THE AREA OF SOMETHING, YOU ARE
SAYING HOW MAN Y SQUARES OF A GIVEN SIZE IT TAKES 70
‘COVER THE SURFACE.

1. THE SQUARE CENTIMETRE (cm?)

A DEVELOP A FEELING FOR A SQUARE CENTIMETRE

1. Takeacleairplasticgrid, oruset*  1onpage®,

2. Measure the length and width »iou. 1" se small
squares with a centimetre ry i

THAT IS ONI; SQUARE CENTIMETRE!

squares does it take to cover your fingernail?
2
om

4, Place a coin over the grid. About how many squares
does it take to cover the coin? ______om?

5, Placea postage stamp over the grid, About how many
' squares does it take to cover the postage stamp?
o -.sz . , |
6. Place an envelope over the grid. About how many -
squares does it take to cover the envelope?

cm?

T, Measure the length and width of the envelope in centi-
metres. Length e, width o,
Multiply to find the area in square centimetres.

mx_ tm= cm®. How
close are the answers you have in 6, and in 7.?

w, “THE CENTER FOR VOCATIONAL EDUCATION

3. Place your fingenvall over the grid. “About how many

IL

B. DEVELOP YOUR ABILITY TO ESTI‘V[A'I‘E IN SQUARE
CENTIMETRES

Yuu are now ready to develop your ability to estimate
in square centimetres. R

Remember ihe size of a square entimetre. . For each of the -

following items, follow the procedures used for estimating in
metres.

How Close
Estimate Measurement Were You”

(em?) (em?) -

1. Index card.

2. Book cover,

93

Photograph..

4, Window pane or
desk top.

THE SQUARE METRE (nr)

A, DEVELOP A TEELING FOR A SQUARE METRE

1. Tape four metre sticks together to makeasquare which
is one etre long and one metre wide.

2. Hold the square up W1th one side on the floor to see how }:‘5:
bigit is,

3. Place the squate on the floor in a corner. Step back and o
look. See how much floor space it covels. |

4. Place the square over & table top or desk o see how
much space it covers,

5. Place the square agamst the bottomof adoor, See how
much of the door it covers, How many Squares would 1t E
take to cover thedoot? ___ m? -~ '

'THIS IS HOW BIG A SQUARE METRE IS'

Exerclse 2
(contmued o next page)‘-:h



‘B ““DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARR

METRES

You are now ready to estimate in square metres. Follow the

Vo

" CENTMBTREGRD

procedures used for estimating in metres. “‘
How Close
Estimate Measurement Were You?
(m) ()
1. Door.
2, Full sheet of
newspaper.
3, Chalkboard or
bulletin board. :
4, Floor. -
B, Wall,
- 6 Wall chart or poster. - .
1. Sideof file cabinet, .
|
)
N _
i

b



i’:‘-tVOLUME MEASUREMENT ACTIVITIES
V'Cublc Centmetre, Litre, Millilitre, Cubic Metre

. THE CUBIC CENTIMETRE (cm’)
A, DEVELOP A FEELING FOR THE CUBIC CENTIMETRE

1. Pick up a colored plastic cube. Measure its length,
height, and width in centimetres,

THAT IS ONE CUBIC CENTIMETRE!
. Find the voume of a plasic litre box.

a. Place a ROW of cubes against the bottom of one side
of the box. How many cubes fit in the row?_

b Place another ROW of cubes againét an adjoining side

to make one:layer of cubes?
How many cubes in each row?

How many cubes in the Jayerin the bottom of the
‘box?

¢.-Stand a ROWof cubes up against the side:of the box,
How many LAYERS would fit.in the box?

How many:cubes in each Jayer?

Hos many cubes fit in the‘boxgaltogethez? -

THE VOLUME OF THE BOX IS CUBIC
CENTIMETRES.

d. Measure the-length, width, and height of the box in
centitetres, Length Jem; width om;
height em. Multiply-these numbers to find
thevolume in cubic centimetzes,

l

Are the answers the same in-c;and d.?

#E CENTER FOR VOCATIONAL EDUCATION

. ofthebox, How many rows fit inside thebox =~

om'x amx oms cm3. _

3. DEVELOP YOUR ABILITY TO ESTIVATE IN CUBIC
CENTIMETRES

. You are now ready to develop your ability to estimate
in cubic centimetres,

Retmember the size of a cubic centimetre. For each of
the following items, use the procedures for estimating in
metres,
HowClose
Estimate Measurement Were You? .
(') (o)

1 Indexcardfile
_box.

W, S TS Sy

2. Freeser container, -
-3, Daperclip box.
4, Boxof staples.

I THELITRE()
A. DEVELOP A FEELING FORALITRE-

1. Takea one litre beaker and fill it-with water

2. Pour the water intozpaper cups, filling each as full:as: you ;
usually do, How:many cups do you fill? ‘

THAT I8 HOWMUCH IS IN ONE LITRE!
3.  Fill the litre contamer with rlce

THAT 1S HOWMICH 1T TAKES TO FlLL A ONE
LITRE CONTAINER'

Exercnse 3
. (continueq.on‘ne



5. DEVELOP YOUR ABILITY 10 ESTOATE N LITRES

o You are now ready to develop your abrlrty to estrmate in

-~ litres. To write two and one-half litres, you write 2,51, or
2.5 litres. To write one-half ltte, you write 051, or 0.5

litre, To write two and three.fourths litres, you write

2.75 1, 0r 2,75 litres,

- Foreach of the following items, use the procedures for

| estrmatmg in metres, How Close

Estimate Measurement Were You?
M- W
Medium-size
freezer container.

. Large freezer

container.

4. Small freezer
container, —

. Bottle or i,
= m. THE MILLILITRE (ml)

| 'I‘here are 1 000 millilitres in one litre, 1000 ml=1litre. Half
ahtrze 5500 mrlhhtres orO  litre = 500 m,

A. DEVELOP A FEELING FOR A MILLILITRE
1. Examine a centimette cube Anythmg which holds

1cm? holds 1 ml,

2. Filla L millilitre measuring spoon with rice. Empty the
spoon into yourhand. Carefully pour the rice intoa
small pile on a sheet of paper.

THAT IS HOWMUCH ONE MILLILITRE IS!

3. Fill the 5 m spoon with rice, Pour the rice into another
~ pile on the sheet of paper.

‘THAT IS5 MLLILITRES, R ONE TEASPOON!

4. Fillthe 15 ml spoon with i Tice. Pour the rice into athird
 pileonthepaper.

THAT: 1515 MILLILITRES OR ONE TABLESPOON!

NTER FOHNOCAT!ONAL EDUCATION ‘

. THE cuurc METRE {n?)

B \nuvuop Yourrmm Tors‘rurruuu iA i
f _You ate now ready to esumate in mrlhlrtres Follow the
‘ procedures used for estrmatmg mefres.

| How Close
Dotimate Measurement Were You? -
o) m)

1 Stall juice can,

2. Paper cup or tea
.

3. Softdrink can,
4, Bottle,

A DEVELOP A FEELING FOR A CUBIC METRE

| ‘1. ‘.Placeaone metre square oniheﬂoor nextto the wall E
2. Measure ametre UP the wall.

8 Plctureabox that would fitinto that space.
‘ THATISTHE vowuu OFONE cuerc METRE'

B. DEVELOP YOLER ABILITY TO ESTIMATE NCUBIC ueruu

Foreeach of the following rtems, follow the estrmatmg proced

ures used before. ' L

How Close

Estinate Measurement Were You?

) ()

1. Office desk.
2 Fileoabinet.
3. Small room,




'MASS (WEIGHT) MEASUREMENT ACTIVITIES

fKildgra'm‘,’v»-Gram

" The mass of an object is a measure of the amount of matter in the
object. This amount s always the same unless you add or subtract some
‘matter from the object. Weight is the term that most people use when
‘they mean mass. “The weight of an objectis affected by gravity; the
“mass of an object:is not, For example, the weight of a person on earth
‘might be 120 pounds; that same person's weight on the moon would he
20 pounds. This difference is because the pull of gravity on the moon
is less than the pull of gravity on earth. A pesson’s mass on the earth
 and on the moon:would be the same, The metric system does not
‘measure weight-{zmeasures mass, We will use the term mass here.

The symbokfor gram is g.

The symbol for kilogram is k.

“Thete are 1000 grams in one kilogram, or 1000 g = 1 kg,
. Half a kilogram can be written as 500 gyor 0.5 kg,

- Aquarter of aKilogram can be written as 250 g,or 0.25 kg,
- Two and three-fourths kilograms is written as 2.75 kg,

THE KILOGRAM (kg)
DEVELOP A FEELING FOR THE MASS OF A KILOGRAM
Using a balance or scale, find the ass of the items on the table.

Before you find the mass, notice how heavy the object “feels”
and compare it to the reading on the scale or balance,

F CENTER FOR VOCATIONAL EDUCATION

B S

Mass
(kg)
1 kilogrem box,
Texthook. -
Bag of sugar. S
Package of paper. e
Your own mass, —

DEVELOP YOUR ABILITY T0 ESTIVATE IN KILOGRAS

“Forthe f‘c‘)llowing\items ESTIMATE'the mass of the objectin - S

kilograms, then use the scale or balance to find the exact maSs B
of! the object. Write the exact mass in the MEASUREMENT b
column Determme how close your estimate is: R

Estimate MeasuIeiheM Were You”“‘
k) (k)
. Bag of rice,
Bag of nails.
Large putse or
briefease.
Another person.
A few books. —
Exerclse 4‘

(contmhed on next page)

How Close. i



:‘}",‘TE‘MPERATURE‘MEASUREMENT ACTIVITIES

"~ Degree Celsius
. DEGREE CELSIUS ('C)
. Degreé Celsius (°C) is the metric measure for tempetature.
A, DEVELOP A FEELING FOR DEGREE CELSIUS
Take a Celsius thermometer. Look at the marks on it.

1. Find 0 degrees.

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)

~ WATER BOILS AT 100 DEGREES CELSIUS (100°C)

9. Find the temperature of the room. °C. Is the
room cool, warm, or about right?

3. Put some hot water from the faucet into a container.

Find the temperature, °C. Dip your finger
quickly in and out of the water. Is the water very hot,
hot, or just warm?

4, Pub some cold water in a container with a thermometer.
Find the temperature; ______"C.
the water. Is it cool, cold, or very cold?

- 5, Bend your arm with the inside of your elbow around the
bottom of the thermometer. After about three minutes
find the temperature. °C. ‘Your skin tempere-

ture is not as high as your body temperature,

NORMAL BODY TEMPERATURE IS 37 DEGREES
CELSIUS (37°C).

A FEVER I8 39°C.

i e S 5 o

. Mix some hot and

°C. Dip-your finger into

. Sunny window sill
. Mix of ice and water,

. DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES

CELSIUS

For each item, ESTIMATE and write down how many degrees
Celsius you think it is. Then measure and write the MEASURE:-
MENT. See how close your estimates and actual measure-
ments ate, ‘
How Close
Bstimate Measurement Were You?
(C) ('C)

cold water in a
container, Dip your
finger into the
water, -

. Pour out some of

the water, Add some
hot water, Dip your
finger quickly into
the water,

. Outdoor tempera-

ture,

. Temperature at
floor.

. Temperature at
AVERYHIGHFEVERISQO'C.

ceiling.

A ot ke b b et SR S5 1 -8 S Y b e b At o g e e

Exercise 5




| UNIT

OBJECTIVES

The student will recoghize and use the metric
berms, units, and symbols used in this occupa-
 tion, ‘

¢ Given a metric unit, state its use in this
occupation.

®  Given a measurement task in this occups-
tion, select the appropriate metric unit
and measurement tool,

- SUGGESTED TEACHING SEQUENCE

1. Assemble metric measurement tools (rules,
tapes, scales, thermometers, etc.) and
objects related to this occupation.

2. Discuss with students how to read the
© tools,

3. Present and have students discuss
Information Sheet 2 and Table 2. .

4. Have students learn occupationally-related
- mettic measurements by completing
Exercise 6 and the appropriate Exercise 7.

5. Test performance by using Section A of
“Testing Metric Abilities."

“THE CENTER FOR VOCATIONAL EDUCATION

METRICS IN THIS OCCUPATION

Changeover to the metric systemis under way. Large corporations ams|{imedy using
metric measurement to compete in the world market. The metric system be: weenusedin
various parts of industrial and scientific communities for years. Legislation: jipsrdin |
1975, authorizes an orderly transition to use of the metric system, Ashushesséaand
industries make this metric changeover, employees will need to use me ‘ric measuyement
in job-related tasks, |

Table 2 lists those metric terms which are most commonly used in this G, wmion.
These terms are replacing the measurement units used currently, What kinds of =
related tasks use measurement? Think of the many different kinds of measstés-.en.5 you
now make and use Table 2 to discuss the metric terms which replace them. 57 -
can add to the list of uses beside each metric tetm,

oo o
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' METRICUNITS FOR 0//PY BREPARATION, LAYOUT AND DESIGN, TYPE COMPOSITION

Quantty T symbal te
Length ailisete s Flag plates, B ot poer, warghs,
‘L o Ene‘ﬁnith,ribbwl-hm Ring, type tize
amtipwre o Fhoet filn,* prlnwp@hyout. masking shegt*,
| tpeisize, Rubylith, sewiste
Mags j e g lnk,dry powdmnnﬂwmentratu. pllﬂlﬂ
: sthetive
- M
| pim K Hans (weight) of equipment, questity ' :
puschase of suppliesshipping
| .
N 'Sprays, Indis ink, waber, alco bber :
Volume/Capacity ‘ it ol SZM wax, paints: ' hdm . ’
| ﬂ ‘M’ I " Developing, fixing, bywo solutions; bulk ink; -
] -deecloping tanks-and trays*#
f" !Mk;mtimam o’ Developing tanks and frays**
Pressure Kefipoa) kP Air presture and-wevum wettings:
Tewperature dagae Celius o Room temperstuys, solution tempersture,
adhesive wax coating machine temperature,
- dey:mount press temperature
Dilu;ionleoncentmtes ﬁllimm perilitre il Diluting rubber cement, mixing solutions
zmnrper litre i Mixing dry powders or crystals to liquids
Application rates miliflitres: per square metre wlfu? Extimating mltatiiln heededzmd:npplyina
: , materia
Pronpecaquare mefre gln? :

J—

*Either centimetres o mﬂhmetmwmd A finl diecision has not been made by U.S, manufactureu To obtaln cumnt lnfmnhon,
contact the National Anociatxon of Pinamaphic Manufmturen

‘ '?Capncihea of tanks, trays, and:resesywits:can;be given either in torms of liquid capacity (millilitres and litres) or in terms of cubie volume

(cubic centimetres) of the inside space.

o memmmmm

Tablle 2




1 }
TRYING-OUT METRIC UNITS

To give youpzactice with-metric units, fiest - ..mate the memsure- | “Tatimate | Actual
ments of the itemshelow. Write down yourbest 1ess next twthesitem, ‘ < .
Thenactually megsure the-item and write down y..ur answers using the 16, Messuring cup (metric) )
correct metricrsymiols.. Thermore you practice;smv easier it wil be. ——
17, Jmsieink bottle
Estimate | Actual — =

18, zher cement container
Lengtllll Palm widgh | 19, J?fﬁftempra color
2. Hand s 20, Bross drum

3. Your height 21, Swallibox or package

4, Face offlargettype

2. Safety can -

5. Spacing:hetween linesiof type

Mass
6. Height of drawing table 23 Remmn of paper
1. Speedball pen point width 2. Niekel
8. Dia.of proportional scale | 2. Youslf
9. Lengthoof “T"" spaare - 26. Bloeiof wax
Arez . 7, Alitverof water.(nét).
10, Sheet ofpaper
, A quantity of tracing
1. Drawing board top 2. pager
12. Floor space for | 1
" composing room | Temperature

29. Roomitemperature

13. Sheet of mounting:board

30, .Qutside tempezature

.,,W.\,.w.“...‘_...-‘,,..w..1.4:,._A..phOt0..,N_,_,,K_..,b,.) PPN SNSRI PO ,_ﬁ_.,,.‘.
| 31, Hot tap water -

Volume/Capacity | 4 o v '
15, Small botde | - 32. Cold tap water

Exercise 6 -




COPY®REPARATION WITH METELCS

It iszmportant to know what metric measurement: to use. Show
wkat memsurement to-use in the foHowing situations,

16. Dimensions of illustration board

=3

Dimznsions of drawing table

Width of trim or bleed area

17. Height and width of adhesive
letters

Dimensions of a clip-eut or
adhesive image

18. Quantify of press ink

19. Indiaink or drawing fluids

Quantity of developing solutian

20, Ordezing rubber bands

Quantity of drawing:fluid

Length of a roll of tznsparent
tape

21. Airpessure settings on
equipment

Width of pressure semsitive chart
fapms:

Terperature: of refrmerated
storage area

Width of gripper margins

10.

Volumerof developer for filling

“photo-type printer

11

Developer solution for process
camera

! )

12.

Mixing rate to preparexieveloper
solutions from powdered chemicals

13.

Ordering dry powder forelectro-
static image carrier processot

14. Diluting rubber cement:

15 daugth of roll of paper

Exercise 7
(Copy Preparation)




w
~ LAYOUT WITH METRICS

1t is important to know what metric measurement to use. Show | |
" what measurement to use in the following situations. «| 16 Dimensions of one piece of
| ‘ artwork on a layout
~ ’ -
1. Length of paper cutter bar 17 Capacity of developing tanks |

9. Dimensions of scefate sheet and trays

18, Volume of liguid in a can of

3. Height of transfer letters spray
4. Application rate for acrylic N
o 19, Quantity of ink
20, Applicati i
| 5. Width of margs on maguine Application rate of ink

cr-poster layout | 21, Dilution of liquid developer con-
6. Width of trim o bleed ares ceniate fo photo-tpe printe
22. Diluti
7. Divensions of lage size poster Dilution rate for powdered fixer

board

8. Volume of solution in develop-
ing tray

P

(<=}

. Mass of a.quagtity of cotton

10, Mass of a;box:of ‘ubber bands

L e

11, Voluwe of liguid in a liguid
s0ap cantainer ¢

12, Dimensions of 2 photograph

13. Width:oflithograph tape or
other tape |

14, Dimensions of a section of copy
—~———-in-g-comprehensive-layout —— SIS

15, Dimeusions of largest letters
in a Jayout

THE CENTER FOR VOCATIONAL EDUCATION Exercise 7
-/ (Layout and Desip)




- COMPOSITION WITH METRICS
| It is important to know what metric measurement to use. Show
w!lat measurement to use in the following situations.

———

o storagearea

-

1. Length of master

2. Width of master

-3, Mass of a can of spray

4, Mass of an image carrier

5. Mass of a box of presensitized
carriers

. Volume of a camera/processor tank

. Length of copyboard

*6
7
*8. Width of rubber blanket
g
10

. Application rate of press ink

. Application rate of liquid developer

11, Thickness of paper

. 12. . Thickness of emulsion on image

master

13, Mass of lithographic stone

~ 14, Temperature of photographic

processing sofutions

15, Temperature of refrigerated

ke Nt S 8 01 1 a4 vt [ e R e e

16, Mass of a Ludlow press

18.

Gripper width

1.

Capacity of phototype pﬁnter tanks

2.

Pressure or vacuum settings

AR

Dilution rate for mixing liguid
developer and water

22.

Dilution rate for mixing fixer
crystals and water

e s B P Sy,

I

=

e s b = e i o

17, Margin width

WA THE CENTER FOR VOCATIONAL EDUCATION

- Exercise 7 |
(Type Composition)



UNIT

OBJECTIVE

 The student il recognize and use met.
. e equivlents

o o Given a metric Unit, state an equivalent
o ina larger or smaller metric unit.

* SUGGESTED TEACHING SEQUENCE

1. Vkeaalbleth nformation hess
“= " "(3~8) and the associated Exetcises
(8-14), one at a time,

i 2 As soon as you have presented the
~ . Information, have the students complete
each Exercise,

3. Check their answers on the page titled
ANSWERS TO EXERCISES AND
TEST.

METRICMETRIC EQUIVALENTS

\ mwmﬂwwwww (lmquu,m|,l|mlun|uu TR |
1234556 | 13 e

. 34mm=3 cm+'4mm“.,., R : o
= 3em+04em : '
= 3.4 em. This means that 34 mm is the same as 3.4 cm.

Centimetres and Millimetres

=)

_

* Look a the picture of the nail next to the ruler. The nail is 57mmlong.»This s5em+Tmm |

There are 10 mm in each em, s0 1 mm =0.1 em (one-teath of a centimetre). This means that
Trm=0.7em,s057mm = §em+ 7y : |

= 5em+0.7em | |
= 8.7 cm. Therefore 57 mm s the same as 5.7 om..
Now measure the paber clip. Itis 34 mm. Thisis the same.as 3 em + - - mm, Since ‘ea‘ch”f

S ————

- millimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = em. So, the paper clipis

Information Sheet3 . -

%""4. Test performance by using Section B of
“Testing Metric Abilities.”

" THE CENTER FOR VOCATIONAL EDUCATION

Now you try some,
a) %Bmm= o ____om e) 132%mm = _om
b.)-583.mm-= . om {802 mm—= ¢ _

¢) Y9mm=_____em

g) 1400mm = _em

d) 680mm= _____em h) 230Tmm = cm

Exercise 8




(Metres, Centlmetres and Mllllmetres (Millilitres- to Litres :
There are 100 centlmetres in one metre. Thus, There are 1000 millilires in one litre. This means that o
2+ 23100eme Wen, 2000 milliltes i the same as 2 litre,
el :m' :!igg em :gg o, 3000 m isthe same as 3 itres,
o ms=ox m= cm, , . \ ,
®me3x10cm=360cm 4000 mlis the same as 4 litres,
; : 12000 ml is the same as 12 litres.
| There are 1 000 millimetres in one metre, so
i om® 20100mmx 2000mm, . Since there are 1 000 millilitres in each litre, one way to change milli
3m* 3x100mm= 3000 mn, | ltres to litres is to divide by 1000. For example,
o 6m= 6x1000 mm= 6000 mm, 1000 n
- w100 =2400m or 1000 ml =770 itre = L litee
| 2000 ,
| From your work with decimals you should know that 2000l = g tes = e,
one-half of a metre can be written 0.5 m (five-tenths of a metre), And, &5 a final example,
one-fourth of a centimetre cun be written 0.25 em 28000 ml = 2‘13_%6% litres = 28 Jitres.
" (twenty-five hundredths of a centimetre), | ;
, , | What if something holds 500 ml? How many litres is this? This is
This means that if you want to change three-fourths of a metre to worked the same way
millimetres, you would multiply by 1 000, So , 50 ,
075m= 075 x1 000 nm 500 ml =T555 litre = 0.5 litre (five-tenths of a litre ), So 500 ml ik
o ~ s the same as one-half (0.5) of a litre, -+ - - R
. 100xlOOOmm . , ‘
00 Change 57 millilitres to litres,
= Tox -mmm 57ml= 1003 litre = 0,057 litre (ffty-seven thousandths of a
3 = 75x10mm , litre), o
=t = 750 mm. This means that 0.75 m = 750 mm, J - . , 3
| Information Sheet 4 Informatlon Sheet 5
Fill in the following chart. Now you try some. Complete the following chatt,
_,‘ metre__{_centimetre_|_millimetre | i ' m
m tm mm (ml] m
1 100 1000 3000 3
- 2 200 6000 -
T T B
9 oo |
5000 a3
T 300 0.3
g 0.8 80 700 | ‘
0.8 600 09
‘ 2.5 2% 750
148 0.7 ,,
N  Exercised  Exercise 10

E CENTER FOR VOCATIONAL EDUCATION - ‘




Litres to Millilitres | W

What do you do if you need to change litres tc millilitres? Remember,
there are 1000 milllitres in one Litre, or 1 litte = 1 000 m,

So,
2 litres= 2 x1000m = 2000 m),
T lires=T7 x1000ml=7000m,

13 litres=15  x1000 m] =13 000 m,
L 0.65 litre = 0.65x1000ml= 650 ml.

v,

r

Kilograms to Grams
To change kilograms to grams, you multiply by ‘1 000,
4 kg=4 x1000g= 4000g,

23 kg=23 x1000g=23000g
075kg= 0.75x1000g= '50g

\. ~ y
information Sheet 8

Complete the following chart,

-f\

‘ mamumvocmow EDUCATION

- kilograms grams
o . \ Information Sheet 6 B | g
Now you try some. Complete the following chart, 7 .
0
. ~—~ 11
litres millilitres
| il — 25 000
063 C ‘
§ — 175 Exercise 13
1 : : | '
00 Changing Units at Work
333 ~ Some of the things you se in this occupation may bemeasuredin
480 Exercise 11 different metric units. Practice changing each of the followmg 1 IR
~— \ mietric equivalents by completmg these statements
Grams to Kilograms 8500 cm of itho tape is m
There are 1000 grams in one kilogvam. This means tht b) 250 ml of solution is ]
o ¢ ) 30 cm glass stirring rod is mim
2 000 grams is the same as 2 kilograms, d } 9500 g of fixer crystals is g
: € 120 mm photo is cm
o 000 gis thesame s 3k, {')0.25 ltre of rubber cement i ol
700 g is the same as 0.7 kg, and so on, § ) 2 em Speedball pen is mm
: ') 2.5 cm sable brush is mn
To change from grams to kilograms, you use the same procedure for i_).0.5 litre of India ink is_ e
changing from milllitres to litres, J j )10 m roll of lithographers tape is.__ em-
e : - k) 50 m roll of cellophane tapeis____- tm
. Information Sheet 7 1) 300 mm of tracing paper is | om
Try the following ones m) 5 cm leti i height is mia
gams | Kilograms 1) 0.5 cm letter thickness is S2mm
; X 0) 900 mm poster board is o
4000 ! P) 24 cm of type copy is mm
9000 q.) 500 g of dry powderis__ | ke
23 000 8 r) 1 000 kg of type metal is ¢
W aE ‘ .
IR Exercise 12




: : OBJECTIVE

- The student will recognize and use
instruments, tools, and devices for mea-
surement tasks in this oceupation,
o Given metric and Customary taols,
o= instruments, or devices, differentiate
" between metric and Customaty.

e Giuen 2 mezsurement task, select
and use an appropriate tool, in-
strument or device.

e Gwenametnc measurement task,
 judge the metric quantlty within
-+ 20% and measure to the accuracy

‘ requlredby the:task.

SUGGESTEDH’EAWING SEQUENCE

1, Assembh:metnn -and Customary mes:-
-suring tonfistandidevices (rules, scales,
°C thermameter, wrenches, micro-
meter, vemser calipers, feeler gages)
and display-in:separate groups at learn-
ing stations:

2. Have students examine metric tools and
instruments for distinguishing character-

| istics and « om pare them with Customary

W,.__,__tools and.lrsttuments

-

SELECTING AN D USING
METRIC INSTRUMENTS TOOLS AND DEVICES

Selecting an 1mproper tool, mlsreadmg a scale, or mmmterpretmg figures can result in
1mproper forms, damaged materials, or injury to self or fellow workers. For example The
weight markings on a new German-built offset press were read as 2000 Ibs. instead of 2 000.
kilograms (4400 lbs.). The press was placed ona1 ton elevator, The ‘elevator slowly sank
~ fo the basement instead of lifting the press to the third ﬂoor. Much tlme and money was -
 lost. Here are some suggestions:
L. Fmd out in advance whether Customary or metnc umte tools mstruments or

products are needed for a given task

9. Examine the tool or instrument before sl it,

3. The metric systemxs adecimal system. Lor'sfor units marked off in whole.
‘numbers, tens or.tenths, bundreds or huudredths o |

4 .uook formetnc.symbols-on the tools‘ogages.:such asm zmm kg, g, kP'a. |

5. Look for decimal fractions (0, 25) or deamal mlxed fractlons (2 50) rather
than common fracinons 3/ 8)

. Some products may havez speclal metnc:symbol such aa block M to show.
they aremefric.. | \

7. Don't force adjuetments, gages, or devices:which ‘a:’e",not WQrking p,roperly'.

8. Practice selecting and using tools, nstruments, and devices.

3 Have students verbally descnbe charac-
tenstlcs |

4, Present or make availabl Informahon
‘Sheet 9,

5 Mix metric and Customary tools o
- equipment at learning station, Give
- students appropriate Exerclses 15and
-16.
: 6 Test performance by using Section C
B "“Testmg Metnc Ablhtxes.”,‘

THE,CENTER' FOﬂ VOCATIONAL EDUCATION .-
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WHICH TOOLS FOR THE JOB?

MEASURING UP'IN COPY PREPARATIO)

: Practtce and prepare to demonstrate your ablhty to. zdentlfy,
3elect and use metric-scaled tools and instruments:for the tasks given
below. Yoii'shiould be able to use the measurement tools to the appro-
pnate precision of the tool, instrument; or task.

“Forithe tasks below, estimate the metnc measurement within '20%"
of actual measurement, andwestfy the estimation: by:measunng to
within 2% of actual meastrement, L

Estimate

}vertf‘y._; e

(ECENTER FOR VOCATIONALEDUCATION  (Copy Preparation)

(Copy Preparatton) :

1 = “Determme margms and type axea ofa page. R Meeeu_rje'of‘a Hn“*‘fOf type ‘.
2, Compute the type epea of 16 peges. 2 Glaissfarea:ofuli"pht bl _
2 . : ‘ L )
3‘ lDetermme the proper layout forarulediorm o 3 Workued o mre q for o y |-
4 .Estabhsh Page margms and determine number of lines that prep aratlon
R be used for type of  given size. 3 4. Volume ofapartly full bottle of
‘.5 Eompute the reduction of a photo by aformula and by the | rubber cement
. dxagonal lme method | '5_. Mass of e ream of layout sheets for
' Compute the mass of1 gal. of rubber cement, fullstze pres sheet |
Check copy preparatlon area for correcttemperatlue ad - | 6'. Spac“ingfofjcolumns on;ruled form -
A relatlve humldlty o o 7 Paste up in centhhetles
| 3 Detemme the spacing of lines on a ruled:Form accordmg to | Length |
custome' speclhcatlons
N _b.. }Width‘
9 Prepare paste up and indicate tnm : -
8, Dlmenslons of piece of tllustratton E
3 Determme the number of hnes to be drawn fora busmess “board: -
form, N 'Len g
. Measure the layout area for a computer key punch card, b, Width
1 Determine the amount of wax needed to operate a wax coater. 9. Dimensions of aghoto:
13, Determine the smount-of overlay material needed for two ‘2. Length
color layout. b Width
Exercise 15 Exerclse 16 |




WHICH TOOLS FOR THE JOB!

MEASURING UP 'm'LAYotJTE-ANDaﬁESIGN

‘ Practlce and’ prepare to demonstrate your ability to xdenta{y,

select, and use metric-scaled tools and instruments for the tasks given

: below. You should be able to use the measurement tools to the appro-
pnate precision of the tool, instrument, or task.

L Determme honzontal and vertical center lines of a sheet of
mounting board.

2. Estimate theicost of ten pieces of Ulano Rubylith, 560 mm x
425 mm,

" 3. Caloulate the shipping mass of an amount of rubber cement.
4. Tstimate the capacity of a waxer fountain,
5. Space register marks in even thirds of the layout,
6. Findthe volume of a carton of wax cakes

. Determme the proper layout fora ruled form

8 Check layoutand design area for comect temperature and
relative humidiy readings.

0, St compass to draw a circle 180 mm in diameter.

10. Detennme the various sizes of type styles available from a
headliner,

‘11, Determine the justification for aligning a right hand margin.

~ For the tasks below, estimate the metric measurement to thhm

20% of actual measurement, and verify the estimation by measurmg

to within 2% of actual measurement.

~ Bstimate Verify

¥

The longest side of a triangle

Surface of the drawing table

A Speedball pen 2 em wide

A lettering guide for 26 mm
eter heght

A 50 mm margin on a layout

Dimensions of a photo for a
Jayout -

. Mass of a package of tracmg
“paper

Capacity of a bottle of drawing
ink

Replenish photo type printer
developer =~

10.
 design operation

Area required for layout and

19, Determine proportional spacing for a postei. -

117

Vbiume#qf‘oﬁevear'lab’suppiy.
of rubber cement

12,

Select 2 10 mm wideseble brush |

13.

Determine the amount of photo- |
type print developer in a partly
filled bottle

™\ \ Exerclse 15

‘Exercise 16
(Layout and Desngn) fj :




WHICH TOOLS FOR THE JOB! _

MEASURING UP IN TYPE r’COMPOSITION-

" Practice and prepare to demonstrate your ability to identify,

select and use metric-scaled tools and instruments for the tasks given

below. You should be able to use the measurement tools to the appro-
priate precision of the tool, instrument, or task.

For the tasks below, estimate the metric measurement to within
- 20% of actual messutement, and verify the estimation by meaguing

to the precision of the tool.

Verify -

(Type Composition)

o Estimate
1i Determine mass of type leadineusto;ner ordetf 1. Amount of white space on a
| . ' composed page
- 2 Check metal crucible for correct temperature. ‘
e o 2. Volume of solution needed to fill
3. Space type pages for imposition. a phototype printer tank
. | Fmd the amount of photopnnt paper required for a photo 3, Area ofa drawmg board ofa llght
S compos1t10n order. table L
_' - b Establish margins, line measure and type area for page size. 4. Length and width ofaheadliner'strip
B Determine number of type characters per page of pre 5, Temperatuse of:
.+ determined type size and line measure,
o a, Room
R Estlmate the volume of a one-year supply of developer . Outid .
... ~for phototypesetter.composer. .. . . I stuns RNER
' 8.~-A<‘Determme volume of activatot in marked hottle for each batch 6. Length of composing sick
+of solution for photostabilization processor. 7, Capaeity of & solvent can
1 9. g:l;ﬂgt.he volume of liquid remaining in a partly filled bottle b Lengh K efatype o
B 10 Find the application rate foracompouhd used in composition. b Massofane}ectnc typenilr
| 1. Determine the mass of an electric typ?writer. 0 I;Ale;glilpmm;;s ;rszmls;tsl:;xttwo-page
B 13. Megsure the width and length of preprinted artwork for a af Head T
- chart or graph. -
b, Gutter
~13. Measure the temperature of a type composing room. e Joner
4. Ouside
B\ Exercise 15 Exerclse 15 |
THE CENTER FOR VOCATIONAL EDUCATION (’Iype Composxtlon) %



~ UNIT

~

METRIC-CUSTOMARY EQUIVALENTS

0 B During the transition period there wil be a need for finding equivalents between systems.
| OBJECTIVE Conversion tables list calculated equivalents between the two systems. When a close equivalent

is needed, a conversion table can be used to find it, Follow these steps:
* The student will recognize and use metric eecec, oo ‘ \ P

ind Customary unil interchangesbly in order- 1, Determine which conversion table is needed.
~ ing, selling, and sing products and supphes in
th“ occupation 2, Look up the known number in the appropnate column; if not listed, find numbers you

: can add together to make the total of the known number.
o Given a Customary (or metric) measure-

megt, find the mettic (f" Customary) 3. Read the equivalent(s) from the next column,
equivalent on a conversion table.
. | , Table 3 on the next page gives an example of a metric-Customary conversion table which
¢ Givena Customary unit, state there- | o oun e for practice in finding approximate equivelents. Table 3 can be used with Exercise

placement unit, 17, Bart 2 nd Part 3,

Below is a table of metric-Customary equivalents which tells you what the metric replace
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3, The

‘SUGGESTED TEACHING SEQUENCE | symbol ~ means “nearly equalto.”

1. Assemble packages and containers of

materials. , | .
1em# (0,39 inch linch~254em - 1mli=02tsp Ltspx 5ml

9 Present or make available Information 1 m~ 3.28 feet 1foot%0.305m - 1mi=007thsp 1thsp>15ml

Sheet 10 and Table 3, Im~109yads 1lyard®091lm 11%338floz 1floz>296ml
1km#~062mile . 1mile 161 km 11=42cups  lcup>237ml
3, Have students find approximate metric. Tem! *016sqin - Isqin%65 cm 11%21pts 1pt %0471
Customary equivalents by using Im! ~108sqft  1sqft~0.09 m 11~ 1,06 ¢ 1qt~0951
Rxercisa 17, Im'~12sqyd  1sqyd >08m’ 1026l 1glx3791
‘ 1 hectare % 2.5 acres 1acre % 0.4 hectare lgpam~00350z - lozx283¢
4, Test performance by using Section D of lem* ~006cuin  lewin®164 cm’ 1kg>221b 11h~045kg

“Testing Metric Abilities,” Im*~353cuft leuft>003m’  Lmetric ton~ 220510 1ton * 907.2 kg
Im*~13cuyd  leuyd~08m’ 1kPa~0.145psi  1psi>6.895 kPa

*Adapted from Lets Measure Metric. A Teacher’s Introduction to Metric Measurement. Division of Educational
Redesign and Renewa Ohio Department of Education, 65 S. Front Street, Columbus, OH 43215, 1975, j

o m THE CENTER FOR VOCATIONAL EDUCATION K
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et

MILLIMETRES TO INCHES INCHES TO MILLIMETRES
mm Inches | mm Inches | mm Inches | mm Inches Inches mm | Inches mm | Inches mm | Inches mm
00 393 | 10 039 1 004 | 01 0004 1 264 | 01 254 | 01 0254 | 001 002
2 181 | W 0 2 008 |02 0008 2 G608 | 02 BOS | .02 0508 | 000 0,060
300 18 | 80 L8 8 o0d2 o3 o2 3 762 | 08 762 | 03 0762 | 008 0076
00 1574 (40 15 | 4 016 |04 0018 4 1006 | 04 1026 | o4 102 | 004 0102
500 1068 | 50 197 5020 |05 002 51210 | 06 1210 | 05 17 005 0.127
600 2362 [ 60 236 | 6 o024 |06 0.0%4 6 1524 | 06 1524 | 06 152 006 0152
00 2056 | 0 216 | T 028 | o7 0028 Tms [ o1 ums | o 11 | 007 0118
800 3150 | 80 a5 | 8 o031 |08 0081 § 2032 | 08 2032 | 08 208 | .008 0203
900 8543 | 90 354 | 9 035 | 09 008 0 2286 | 09 2286 | 09 22 009029
1000 mm or 1 m = 39.37 in, ' 10in. =254 mm; 12 in, or 1 ft, = 304.8 mm or 3048 cm

METRIC TYPE SIZE

The present system of measuring type size by points and pices is difficult to use, New methods based on fractions of millimetres are being consideted, No decision
has been made, When b decision is made, it will take a long time to change to the new sizes because equipment now in use will be used for some time,

A metric type system waa proposed by S. . Heden of Stockholm, Sweden in December, 1969,

The Heden tystem® proposes a unit called “d" for measunng type size. One "d" ia defined as 0.1 of millimetre, Usit “d" is used to specify type size, body size, line

gpacing and width of margins., With the Heden system, type size would be indicated by a two-number code. The first number gives the mainstroke size; the serond number

gives the body size. For example, the symbol 35/48 would mean: a mainstroke of 3.5 mm and a body size of 4.8 mm.

m size in pgmta

~ To find the body size in points, multiply the first number (mainstroke “d" size) by 4.

35/48
45/60
60/76
75/100
90/130

type gize in "d"

14
18
U
30
36

Using the Heden system, caleulation of line widths and text lengths would be much simpler.

The British* have proposed a metric type size system very similar to the Heden method except that type henght charactet depth and line spacmg would be based on

. unit of measutement.of.0.025.mm. Twenty-two.preferred type sizes were.proposed, rangmg from 1,75 mm 0.9 mm..

orgamzatnon for the current status of these proposed ntandards

*These two systems are described in greater detail in Going Metric With The US Printing Industry, pp. 90-94 (see Refetences). Check with your professional

oo
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~ ANYWAY YOU WANT IT

1. Youare working in a graphics company. With the change to ¢) 16in.x24in.= ‘ mm X -
mettic measurement some of the things you order, sell or use d) 610mm= in, I
are marked only in mefric units. You will need to be familiar 3, Complete the Requisition Form using the items listed, Convert
with appropriate Customary equivalents in order to commu- ‘

the Customary quentities to metric before filling out the form,
nicate with customers and suppliets who use Customary units, Complete afl the information (Date, For, Job No,, efc.).

To develop your skill use the Table on Information Sheet 10 Order the following graphics supplies

and give the approximate metric quantity (both number and

unit) for each of the following Customary quantities. 2) otz s, of rubber cement

, . . b) Twe 31l oz. jars of black drawing ink
Customary Quantiy Metic Quanty ¢) One oll f ltho tape 38 in wide
8) 4qts. of rubber cement - -d) 21bs, of adhesive wax
Cne in, papet type |

b) F4m Whogaphy e | e) Onepackof 2in papfar type letters
¢) 1pt of developer REQUISITION
i ——

) one-gallon can Date

- e) 1lb. of fixer erystal

For

f) 24. oz, of acrylic paint

8) 81 oz of photo-type ‘
printer developer Job No. Date Wanted
h) 1in, Speedball steel brush | Deliver to
1) 9in,stick-on letters o
~§) 12in. sheet of Rubylith QTY | UNIT . ITEM
k) 8yd, roll of charting tape

1) 9.0 of pliable plastic adhesive
m) 2 in. wide image mlasté; |

: 0 2 Ibs, of plishle plastic adhesive

0) 4in, burnisher
p) 6oz of dry chemical

............... o .,.,Request,edby - | 4

, Approved by
2) U0mm= _ n . |
b) onehalf inch letters = mm letters

e




.~ SBCTION A
1, Ooe kilogram s about the maw
+ ola

[A] nickel
[B) apple seed
{C) baskethall
(D] Volksﬁagen “Beetle” |
2. Asquare metre is hout the
erea of:
[A] this sheet of paper
(B] acard table top
[C] abedspread
* [D] apostage stamp
3. The tats of s carton of rubber
coment it measured in:
[A] lopams
(B] cubic metres
[C] millilitres
D] centimetres
4. Small quantities of liquida are
measured in:
[A] centimetres
[B] kilograms
[C] milllitres
[C] cubic metres

5, The size (width) of a roll of
film is measured In:

[A] kdlograms
[B] milllitres
[C] millimetres

s

6. Type and line spacing is
measured in:

[A] centimetres
[B] millditres
(€] - milligrame
(D] milimtres
1. The cqrrect way to write twenty
grams s:
(Al 20 gms
(8] 20Gm.
(€] 208
(D} 204

8. The correet way to write twelve

thoussnd millimetres is:
[A] 12,000 mm.
(B} 12.000 mm
(C} 12000mm
[D} 12000 mm

SECTION B

9, Alagout 60 centimetres wide
als0 has g width of;

[A]. 6000 millimeres
[B] 0.6 millmetre
[C] 6 millimetres
[D] 600 millimetres

[D] kilometres -

T

< 10,

(R,
[B] 078

750milli1i£res§tmbbérmment“, NS
isthe same ot

[C) 7.5 litres

D] 7500 fies

SECTION ¢

11,

For measuring milimetres you
would use a:

(A} ruler

[C] pressure gage

~[D} - measuring cvp- - -

12,

For measuring milllitres you
would use a;

(A] il
[B] . messuting cup
(€] sale
[D] pressure gage

[ES



T

4.

13. Por measuring kilograms you

would use 4: -
[A] pressue gage
[B] thermometer
[C] ruler

(D] seale

For measuting Celsius you

would use a:
[A] ruler

[B]. thermometer

[C] seale

(D] presture gage

16,

Eatimate the length of the line

segment below:

[A] 28 pams
(B] 6centimetres

' (€] 40 millimetres

16,

(D} 14 puscals

Estimate the length of the line

segment below:
—

(A]" 10 millimetres

(B] 4 centimetres

[C) 4 pssesls

(D] 23 milligrams

4t & gyt

SECTIOND

20, The equivalent of 200 ramm is:

YHE CENTER FOR VOCATIONAL EDUCATION

11, The metric unit for mass which [A] 141,
nphmﬂmounuh: [B] 29.82 i,
(4] milligram [C] 1200in,
[B] gram D] 787,
0] pua 21, The equivalent of 610 ram i
(€] willle . eeq” ent 0! foy is:
[A]-24in.
18, The metric unit for liquid measure B] 12 ln
which replaces the fluid ounce is:
] il [c] a:;/zin.
- [D] 18in,
[C] gram
[D] bectare
19, The metric unit for liquid measure
which replaces the gallon is:
[A] kilogram
(B] gram
[C] kiolte
D] litre
Use this conversion table to
answer questions 20 and 21, l
100 394 | 10 03
| 200 787 20 0719
00 18 | 0 18
0 B | o0 18
500 1968 | 50 19
600_.~28.62._..| 602,36 .
M N6 | 0 218 :
| 800 3150 . 80 - 315
90 %543 | %0 354

| TESTNGMETRICABLITES



ANSWERS TO EXERCISES AND TRST

EXERCISES 1 THRU 6 Exercise 10
The answers depend on the items
- used for the activities, millilitres 1 Ltres
EXERCSE =
Currently accepted metric units of 3000 | 3
measurement for each question are 6000 | (6)
shown in Table 2. Standards in each N
occupation are being established 14000) T 4]
110w, 50 ASWeTs May vary., ; 0 0; ( m
EXERCISE $ M 103
a) 26em e) 13.2¢m 10 (0.1)
b)) 3m f) 80.2em (00) | 09
¢) 94em g 140.0cm 200 | (0.20)
d) 68.0cm b 230.7 cm (470) 047
EXERCISES § THRU 13 | 0
Tables are reproduced in totel. A% Eyercise 11
swers are in parenthases, R

,‘ litres | milllitres
Exercise 9 1 | m

mette | centimetre | millimetre 8 8000

ol .. o _ 5 (5 000)

1 | 0 | 1| [A | {46000

RN LTI L) R TN AU

T ) E LY

T o0) | 9m LB

G~ | (500) | 5000 04h) | ¢

74 (7400) | (4000)] e

)

0.6 1 (60) 600 grams | kilograms
1003} 25 2 J kg
08 sy 148
N O BT S = =

123000 T (23)

18000y [ 8
300 | (0.3)
315 | (0.275)

Exercise 13
kilogeams grams
kg 4
T 7000
1 (11000)
{25) 25 000
04 (400)
0.63 (630)
{0.175) 175
Exercise 14
a) fm i) 1000cm
b) 0%5litre k) 5000cm
c) 300mm 1) 30cm
d) 25kg m) 50mm
e) 1em n) Smm
f) 20ml o) %cem -
g) 0mm  p) 240mm
h) 2Z5mm q) Obke
i) 500ml r) 1t
EXERCISES 15 AND 16
The answers depend on the

items used for the activites

EXERCISE 17

o Pl

a) 38litres 1) 5.08cm
b) 1905¢m j) 3048cm
¢) 047ltre k) 278m

d) 379litres 1) 5668

e) 045kg m) 5.08cm

‘_.,....,.....f.,).....59:2uml,.._wn.,)...,0;90,kg N

g) 2368ml o) 1016em
h) 254em p) 169.8¢

Pat 2.

a) 826in,

b) 1270 mm

¢) 406.4 mmx 609.6 mm
d) 24.01in,

Part 3.

a) 1.88 litres

h) 2-888ml

¢) 0953 cm

d) 090kg

¢) 508cm

TESTING METRIC ABILITIES
1. ¢ 8 D Ih
2B 9 D 1
3 A 1. B 1
4, C 1L A 18
5, ¢ 12 B 19
6, A 18 D A
D WU B U

O W

.. GOFERAENT PTG QG 1976-157-069/6216 Reglon bo. 5+11



'SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE MEASUREMENT TASKS
IN EXERCISES 1 THROUGH 5
(* Optional)
LINEAR MASS
Metre Sticks Bathroom Scale
 Rules, 30 cm *Kl]ogram Scale
Measunng Tapes, 150 cm Platform Spring Scale
*Height Measure kﬁg(‘cpamty
*Metre Tape, 10 m A 10k Capacity
*Tyundle Wheel Balance Scale with 8-piece
*Ate Measuring Cid ms
ta Measuring G *Spring Scale, 6 kg Capacity
] , ' .
Nesing oot oS, g omoneter
Economy. Beaker, sef of 6, ... ..
50 m1- 1000 ml
Metric Spoon, set of 5,
1 ml-25 ml
* Dry Measure, set of 3,
- 50,125, 250 ml
Plagtic Litre Box
Centimetre Cubes

WH_ THE CENTER FOR VOCATIONAL EDUCATION

+ 1960 Kenny Road * Columbus Omo 43210

§  The Onio State Univeruaty

\

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

In this oecupation the tools needed to complete Exercises 6,
15, and 16 are indicated by “*.”

A, Assorted Metric Hardware—-Hex nuts, washers, SCrews,
cotter pins, efc,

Drll Bits~Tndividual bits or sets, 1 mm to 13 mm range
Vernier Caliper~Pocket stide type, 120 mm range
Micrometer—Outside micrometer caliper, 0 mm to 25 mm
range
 Feeler Gage—~13 blads, 0,05 mm to 1 ram range
Metre Tape—50 or 100 m tape
Thermometers—Special pupose types such as & clinical
thermometer
%" H. "Temperature Devices~Indicators used for ovens, freezing/
cooling systems, etc.
Tools—Metric open end or box wrench sets, socket sets
hex key sets
Weather Devices~Rain gage, barometer, humidity, wind
velocity indicators |
: Ptressure Gages—Tire pressure, air, oxygen, hydraulic, fuel,
efe. .

=S =

L. ! Velocity—Direct reading or vane type meter
M. Road Map—State and city road maps
N
0

. Containers~Buckets, plastic containers, etc., for mixing
and storing liquids

. Containers~Boxes, buckets, cans, efc., for mlxmg and
storing dry mgredlents

| Most of the above 1tems may be dbtained fron'i lbééi iﬁduétﬁal, |

 hardware, and school suppliers. Also, check with your school district's

math and science departments and/or local industries for loan of their
metric measurement devices,

[P——

-

e

Ny e

'Measurmg dewcescurrentlyarenotavallable Substitute devwes(w thermometer) :
may be used to complete the measurement task.

Tools and Devices List




REFERENCES

Let's Measure Metrie. A Teacher's Introduction to Metric Measurement, Divi-
sion of Educational Redesign and Renewal, Ohio Department of Educa-
tion, 65 8. Front Street, Columbus, O 43215, 1975, 80 pages; $1.50,
must include check to state treasurer,

Activity-oriented intraduction to the metxic system designed for indepen:
dent or group inservice education study, Introductory information about
metric measurement; reproducible exercises apply metric concepts to
comrmon measurement situations: Iaboratory activities for individuals or
groups. Templates formaklng metre tape, litre box, square centimetre grid,

Gomg Metric wtth The U.S. Printing Industry. Clive A, Cameron, Graphic Arts
Research Center, Rochester Institute of Technology, Rochester, NY 14623,
1972, 175 pages, $8.70, paper.

Book on metric conversion for printing and graphics industry, Chapters on
evolution of measurement; commentary on conversions in Britain and Japan;
metric systems applications in paper and packaging, typesetting, and machinery
and equipment; also has findings of a sutvey on attitudes of graphic arts firms
toward the metnc standard. Hasrelnted tables and graphics, *

Mcasurmg with Meters, or, Iiow to Weigh o Gold Brick with g Metcr-Stick.
Melrication Institute of America, P.0, Box 236, Northfield, IL, 60093,
1974. 23 min,, 16 m, sound, color; $310.00 purchase, $31.00 rental

Film presents units for length, area, volume and mass, relating each unit
~ to many common objects. Sereen overprints show correct use of metric
symbols and ease of metric calculations. Relationships among metric
messures of length, urea, volume, and mass are illustrated in interasting

and unforgettable ways,

Meleic Education, An Annotaled Bibliography for Vocalional, Technica! and
Adult Education. Product Utilization, The Center for Vocational Edu-
cation, The Ohio State Univetsity, Columbus, OH 43210, 1974, 149
pages: $10,00,

Comprehensive bibliography of instructional materials, reference mate-
riale and| vesource list for secondary, post-secondary, teacher education,
and adult basic education. Instructional materials indexed by 15 occu-
pational clusters, types of materials, and cducational level,

Presents metric units and notation in a well-llustrated manver. Individual
chapters on metrica in drafting, metalworking, woodworking, power and
energy, graphic arts, and home economics. Chapters followed by several -
learning activities for student use, Appendlx includes conversion tables
and charts,

Taking the Tricks Out of Metrics. Metric Training Department, Creative
Universal, Inc., Tower 14, 21700 Northwestern Highway, Southfield, ML ;
48975, 1976, 4 booklets; $3.00 each, $12.00 set, discounts. L

Series of booklets presents step-by-step directions, questions, answers on
how to read metric measurement tools: micrometers, vernies calipers, rules
dial indicatoss,

METRIC SUPPLIERS |
Brown & Sharpe Manufacturing Co., Precision Park, North Kingstown, RI 02852

Industrial quality micrometers, steel rules, screw‘pitctl and thickness gages,
squares, depth gages, calipers, dial indicators, corversion charts and guides.

Central Ingtrument Company, 900 Riverside Drive, New York, NY 10032.

Drafting rules and seales for drating, engineering, architecture, conversion
tables and slides, poaters, teaching aids, drafting templetee.

Dick Blick Company, P.0, Box 1267, Galesburg, IL 61401

Insﬁuchonal quality rules, tapes, metre etlcks cubes height measures, -
trundle wheels, measuring cups and spoons, personal scales, gmn/kxlogrmn
scales, fecler and depth e, benkers, thermometers, kits and other atde

The L. §. Starrett COmpany. 121 Crecent Streat, Athol, MA 01831, “7“‘“7'

Machine tool precmlonmeaeurlng devxcea, mxcrometere, cahpers, dd
indicators, steel rules,

Ohaus Scale Corporatnon 29 Hanover Road, Flotham Park, NJ 07932

Inetructtonal quality and precision balances and scales, plastic calipers and
e.ackable gram cubes for beginners,

INFORMATION SOURCES o

American National Metric Council, 1625 Massachusetts Avenue N W, Washmgton
DC 20036 ;

Metric Education, A Position Paper for Vocational, Technical and Adult Edu-
cation, Product Utilization, The Center for Vocational Rducation, The
- Ohio State University, Columbus, OH 43210, 1975, 46 pages; $3.00,

Paper tor teachers, cumculum developers and administeators in voca-
tional, technical and adult education. Covers issues in metric education,

- the metric system, the impact of metrication on vocational and technical
education, implications of metric instruction for adult hasic education,
and curriculum and instructional strategies,

Motries in Career Education. Lindbeck, John R, , Charles A, Dennett Company,
[ne., 809 W, Detweiller Drive, Peoria, IL 61614 1975, 103 pages, $3 60, -
paper. $2 70 quantity echool purchase,

AERIC

Charts, posters, reports and pamphlets, Metric Reporter neweletter Nutnonu]
metric coordinating council representing industry, government, educatton,
professional und trade organizations,

Metric Committee National Asoclation of Photographic Manut’ucturem, 800
Mumaxoneck Avenue. Hamson. NY 10528,

Trade association which is establiehing product standards, recommending
practices for the use of measurement units, and coordinatmg metric -
changeover in tho lnduetry

National Bureau of Standards Ot‘ﬁce of Informatton Activities, US, Depurtment of
Commerce Waehmgton DC 20234 :

Free and mexpemuve metne cherts end publtoatione. alno Iende ﬁlme and y 6
g dupleye :




