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ABSTRACT

Designed to meet the job~related metric measurement
needs of offset printing press operation students, this instructigqnal
package is one of six for the communication media occupations
cluster, part of a set of 55 packages for metric instruction in
different occupations. The package is intended for students who
already know the occupational terminology, measurement terms, and
tools currently in use. Bach of the five units in this instructiopal
package contains performance objectives, learning activities, and
supporting information in tae form of text, exercises, and tables. In
addition, suggested teaching techniques are included. At the back of
the package are objective-based evaluation items, a page of answers
to the exercises and tests, a list of metric materials needed for the
activities, refercaces, and a list of suppliers. The material is
designed to accommodate a variety of individual teaching and learning
styles, e€.g., independent study, small group, or whole-class
activity. Exercises are intended to facilitate experlences with
measurement instruments,. tools, and devices used in this occupatiqn
and job-related tasks of estimating and measuring. Unit I, a general
introduction to the metric system of measurement, provides informal,
hands-on experiences for the students. 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 egulvalents and their relationships.
Unit 4 provides experlence with recognizing and using metric ‘
instruments and tonols in occupatlonal measurement tasks. It also
provides experience in comparing metric and customary neasurement
instruments. Unit 5 is designed to give students practice in
converting customary and metric measurements, a skill considered

useful during the tramnsition to metric in each occupation. (HD)
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 TEACHING AND LEARNING
. THE METRIC SYSTEM

This metric instructional package was designed to meet job-related
metric measurement needs of students, To use this package students
should already know the octupational terminology, measurement
terms, and tools currently in use, These materials were prepared with

the help of experienced vocational teachers, reviewed by experts, tested

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

Each of the five units of instruction contains performance objec-
tives, leaming activities, and supportin+ information in the form of
text, exercises, and tables. In addition, suggested teaching techniques

. areincluded. At the back of this package are objective-based evaluation

items, a page of answers to the exercises and tests, a list of metric
materials needed for the activities, references, and a list of suppliets.

R o

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

1. Let the first expetiences be informal to make leaming the metric
system fun,

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

3. Students will learn quickly to eéfimate and measure in metric units
by “doing.”

4, Students should have experience with measuring activities before
~ getting too much information.

6. Move through the units in an order which emphasizes the sim-
plicity of the metric system (2., length to area to volume),

6. Teach one concept at a time to avoid overwhelming students with

too much material.

Unit 1 is a general introduction to the metric system of meastire.

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

-~ 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 nota-
" Q" visexplained,
RIC |

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-
ships. '

Unit 4 provides experience with recognizing and using metric
instruments and tools in occupational measurement tasks, It also pro-
vides experience in comparing metric and customary measurement in-
struments,

Unit 5.is designed to give students practice in converting custom-
ary and metric measurements. Students should learn to “think metric"
and avoid comparing customaty and metric units. However, skill with
conversion tables will be useful during the transition to metric in each
occupation,

Using These Instructional Matetials

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 instructional 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, or whole-class activities. All of the
materials can be expanded by the teacher.

Gloria S Cooper
Joel H. Magisos
Editors

This publication was developed pursuant 1o contract No. OEC.0-74.9335 with the
Sureau of Occupational-and Adult Education, U 5. Depariment of Health, Educa:
von and Welfare, Howéver, the opinions expressed herein do not necessanly
reflect the posinon or policy of the U.8. Office of-Education and no official
endorsement by the U S Otfice of Education should be inferred,
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SUGGESTED TEACHING SEQUENCE

These introductory exercises may require
two or three teaching periods for all five
areas of measurement,

Exercises should be followed in the order
given to best show the relationship
between length, area, and volume.

Assemble the metric masuring devices

" (rules, tapes, scales, thermometers, and
- measuring cortainers) and objects to be

measured.*

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

Have the students estimate, measure, and
record using Exetcises 1 through 5,

Present information on notation and
make Table 1 available.

. Follow up with group discussion of

amivities,

*Qther school departments may have devices which
can be used. Metric suppliers are listed in the reference
section,

TH. THE CENTER FOR VOCATIONAL EDUCATION.

OBJECTIVES

The student will demanstrate these skills for the Linear, Area, Volume ot Capaci'y, Mass, and
Temperature Exercises, using the metric terms and measurement devices listed here,

EXERCISES
SKILLS ‘ )
Linea Area Volume or Capacily Mass . Tempenture
(pp. 3:4) (pp.5:6) (pp. 7-8) (pp.9+10) (p.21)
1. Recognize and use the millimetre (mm) | square cubie centir gram 4] dograee Celsius
unit and its symbol far: contimetre | metre (cm") T
centimetre (cm) {em*”) kilogram  (kg)
9 Select, use, and resd the cubic metre
apropriste mewsuring | metre  (m) | square ()
instruments for: metre
(m?) lie ()
3. Stoteorshowa
physical reference for: milliitre {ml)
4, Estimate within 25% height, width, or the area of capacily of the mass of objects thetempe?a!'ureur'
of the aclual measure length of abjects | o given surface| containers in grams and kilo- | the air or a liquid
grams
5. Rend correctly mette stick, metric measurements 2 kilogram scale A Celsius thermometer
tapemeasure, and on graduated and a gram scale
metric ralers volume measur-
ing devices
RULES OF NOTATION

o

1. Symbols are not capitalized unless the nit is a proper name (mmnot MM).

9, Symbols are not followed by periods (m not m.).'

3, Symbols are not followed by an s for phurals (25 g not 25 gs).
4

i

A space separates the numerals from the unit symbols (4 | not 4l).

Spaces, not corumas, are used to separate large numbers into groups of three
digits (45 271 kmnot 43,271 km).

-3

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

 Information Sheet 1




~ METRIC UNITS, SYMBOLS, AND REFERENTS METRCPREFIES :

Quaatity Metbric Unit Symbol | Useful Refetents _ rg:&:’m;;‘: Preﬁ;u | Symbols
Lergth | millimetre mm’ Thickness of dime ot paper 1000000=10° | wmegs {m¥y'a) M
clip wire
_1nd n o e
centimetre o Width of paper clip , 100010 o () -k
metre m Height of doot about 2 m 1002100 | hecto (WEKY5) | b
kilometre km 12-minute walking distance 10=10" . | deke (dék'ﬁ) ' da
Areg square | ; Area of this space Base Unit 1 = 10°
centimetre em’ o o
0.1=10 deci (des'i) d
0012107 | centi (st ¢
square metre m* Area of card table top 00012107 | il (it} m
hectare ha Football field including sidelines 00000012107 | micro (mi'kro) i
A L and end zones \ '
Volmeand | millltee ml Teaspoon/is 5ml ,
Capacty litre | A little more than 1 quart Table 1-b
cubic
. ‘ centimetre cm’ Volume of this container
cuble metre m’ Alittle more than a cubie yard
Nla§5‘ milligram mg Apple seed about 10 mg,—grain of
L : salt, 1 mg ‘
gram g Nickel about § g
kilogram ky Webster's Collegiate Dictionary
) metric ton , ‘ o
S (1-000 kilograms) |t Volkswagen Beetle

e



"LINEAR MEASUREMENT ACTIVITIES

, 3. Choose a partner to stand
' e at your side, Move apart
Metre, Centimetre, Millimetre N

end of a metrestickon

vour partner's shoulder

and toe other end on
I, THE METRE (m) your shoulder. Look at
‘ T the space between you.
A. DEVELOP A FEELING FOR THE SIZE OF A METRE

1. 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 nest to
the stick. With your other
hand, touch yourself where
the top of the metre stick
cOmes on you.

B. DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improve your ability to estimate in metres.
Remember where the length and height of a metre was on your
body. '

For each of the {ollowing ilems:

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

THAT [SHOWHIGH A METRE IS!

Decide how close your estimate was to the actual measure. If

2. Hold one arm out straight oL your estimate was within 23% of the aclual measure youare 2 ™ -
abshoulder height, Put i “Vetric Marvel.” | |

the metre stick along this

arm until the end hits the | : How Close
end of your fingers, Whete Fstimate  Measurement  Were You?
is the other end of the : " (m) (m)
metre stick? Touch your- 1. Height of door knob
self at that end. from floor. e e it
2, Height of door. e e
| 3. Length of table. e e e
THAT IS HOW LONG A METRE 18! ' ‘
[ HOW LONG A METRE IS! L Widtholtable, -
5. Length of wall of
this room.
6. Distance from
you to wall, S

THE ENTER FOR VOCATIONAL EDUCATION .
Exercise 1 1
(continued on next page)




L THE CENTIMETRE (cm)

- “V‘lere arelOO centimetres in one metre, 1f there ar94m9trmand
“ Boentimetres, you write 403 cm (4 x 100 cm) + 3 om = 400 em
+3om).

A. DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

Hold the metric ruler against the width of veur thumbnail
How wide s it? cm

Measure your thumb from the fir
om

-

Use the metric ruler to find the width ot your palm.
cm

“Measure your index or pointing finger. How long is it?
cm '

e ———

.- Measure your wrist with a tape measure. WWha! is the distance
~ around it? om

Use the tape measuire to fmd your y .alst exze em

DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES

You are now ready to estimate in centimetres. For each of the
following items, follow the procedures used for estimating in
metres. |
. How Close
Estimate  Measurement Were You?
(cm)  (cm)
Length of a paper
clip.

Diameter (width)
of a coin.

Width of a
postage stamp.

Lengthofa
pencil, .

Width of a sheet
of paper.

CENTER FOR VOCATIONAL EDUCATION

m, THE MILLIMETRE Pmm)

There are 10 millimetres | in one rPnhmprrP When a mﬁasurpment is
9 centimetres and 5 millimetres, you write 25 mm (2x10mm)
+5mm=20mm+5 mm] There are 1 000 mm in L m.

A, DEVELOP A FEELING FOR THE SIZE OF A MILLIMETRE

Using a tuler marked in millimetres, measure;

Thickness of ‘a‘paper clip wire,
Thickness of your fingemail,

Widis of vour fingernail,

Diameter (widthjof a coin,
Diameter (thickness) of your pencil.

Width of a postage stamp.

. DEVELOP YOUR BILITY TO ESTIVATE N MILLIMETRE

You are now ready to estimate in millimetres, For each of the
following items, follow the procedures used for estlmatmg in -
- metres, - :
| Ilow Close‘i“
Estlmate Measurement  Were You?-
(mm)  (mm)
Thickness of a
nickel,

Diameter {thickness)
of a bolt,

Length of  bolt

Width of a sheet
of paper,

Thickness of a board
ot desk top.

’I‘hickﬁess ofa
button.
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AREA MEASUREMENT ACTIVITIES

‘_"Svf(iuavre Centimetre, Square Metre

B DEVELOP YOUR ABILI T Y TO ESTI\L\TF N SQUAR
~CENT IMETRES s : g

You are now ready to develop your ability to estimate -
in square centimetres, :

WHEN YOU DESCRIBE THE AREA OF SOMETHING. YOU ARE

SAVING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES TO Pormember the size of a square centimetre, For each of the

(OVER THE SURFACE. following items, follow the procedures used for estlmatmg in

S \ metres. '
. THE SQUARE CENTIMETRE (em?) - How Close
‘. Estlma te Measurement Were You?
A DE\’]:LOP\FPFLI\GEORHQ UARE CENTIMETRE - o o fem') o) |
| 1. Fakeadear pla»tlc gr se thegrxd on page6 1 Index card, ‘
9 Measure the length .w. " " one of these small 2. Book cover.
squares withace..ometre -1, ‘ 3, Photograph.
THAT S ONE SQUARE ( ENTIMETRE! 4.+ Window paneor
" desk top,

3. Place your fingernal over the grid: - About how many

squares does it take to cover your fingernail?

) ‘
e \ - Il THESQUARE METRE (m’)
Place a coin over the grid. About how many squares

Js <y

does e to cover the coh? ———em’ A DEVELOP A FEELING FOR ASQUAREMETRE
5, Place a postage stamp over the grid. About how many |
squares does it takelto cover the postage stamp? - +* 1, Tape four mette sticks together to make a square Wthh
md L | is one metre longand one metre wide.
6, Place an envelope over the grid. About how many 2 Hold the square up with one side on the floor to see how -
squares does it take to cover the envelope? | bigitis. i
m’ 3. Place the qquare on the floor in.a comer. Step back and
7, Measure the length and width of the envelope in centis look. See how much floor space it covers. ‘
metres, Length e width om. 4, Place the square over a table top or desk to see how
Multiply to find the area in square centlmetres much space it covers.
........... cm X em = em?. How

5, Place the square against the battom of a door. See how
much of the door it covers, How many squares would 1t
'take o cover the doot? _ m

- THIS 15 HOWBIG A SQUARE METREIS!

close are the answers you have in 6, and in 7.7

.‘Nl“_fug CENTER FOR VOCATIONAL EDUCATION | : . | EX&I’CISG 2
A | - (contmued on next page)



" DRVELOP YOUR A
VETRES

You are now ready to estimate in square metres. Follow the
procedures used for estimating in metres.

How Close
Estimate Measurement Were You?

(m?) ()

BILITY TOESTIMATE N SQUARE

| 1. Door. .

2. - Full sheet of
newspaper.

3. Chalkhoard or
bulietin board.

e

Floor,
Wall,

Wall chart or poster,

Pea (=2 <

$‘ide qf file cabinet,

PR
p

4_._["

= E.

Exercise 2




VOLUME MEASUREMENT ACTIVITIES
Cub Centlmetre Li tle, Milli) me, Cublc Metre

. THE CUBIC CENTIMETRE (cin')
A, DEVELOP & FEELING FOR THE CUBIC CENTIMETRE

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

’I‘HA'FISONE'C‘UBIC CENTIMETRE! .

o~

Find the volume of a plastic litre bos.

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 against an adjoining side
of the box, How many rows fit inside the box .
tormake one layer of cubes?

P ]

How many-cubes in each row?

How many cubes:in the layerin the bottom of the
hox?

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

How many cubesin each layer? .

How many cubes fit in the bax altogethet? o

THE VOLUME OF THE BOX'18 CUBIC
(CENTIMETRES:

d. Measure the length, width, and height of the box in
centimetres, Length om; width _____cm;
height ______cm. Multiply these numbers to find
the volume in cubic cm1t1metres N

om X em me____omw.

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

3 ‘THE CENTER FOR VOCATIONAL EDUCATION

DEVELOP YOUR :\BILITY TO ESTIMATE [N CUBIC

B ‘
CENTINETRES

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

 Remember the size of a cubic centimetre, For eachof -~
the following iterns, use the procedures for estimatingin
metres,

BemClose
Estimate Measurement Wm&ou’ .
om') (o) o

L. Index card f11e
box, - '

9, Freezer container,

3. Paper clip box.

4, Box of staples.

. 'THELITRE (1)

A DEVELOP A FEELING FOR ALITRE

1, Takea one;litré beaker and fill it with water.

9 Pour thewater into paper cups, flling eachas full as you{‘
usually do. How many cups do you fil?

THAT ISHOW MUCH IS IN ONE LITRE!
3, Fill the litre container with rice.

THAT ISHOW MUCHIT TAKES TO FILL AONE -
L TRE CO\’T \INER'




B.:- DEVF LOP YOUR ~\BlLlTY TO EST \1ATE W LITRES

You e now readp 0 develop your qb1hty to e:atlma te n
i litres:” To write two.and one-half litres, you write 2.5 1, or
2.5 itres. Towrite one-half ltre, you write 0.3 1,0r 0.3

< litre. To write two and three-fourths litres, you \srlte
“27510r"7511tres A

: F or,each of the following items, use the procednrss for
- estimating in metres.

I U
o Mediumssize: ‘
freezer container,

, How Close
Estimate Mcasurement Weye'You?
- Soft drmk can

. Large freezer

?-contamer

Small reezer”
container.

4 Bottlorg

“.,.WIII 'IHE \HLLILITRE (ml)

= ;There arelOOO millilitres in one litre.. -1000 mi=1litre, Half
-1.a lltre I8 500 mililitres, or 0.5 litre = :)00 ml.

DF‘VELOP A FEFLI\G FOR A\HLLIL[TRE

Emmine a centimetre cube, Anything which holds
L lem holds Iml

Fl“'llmllllh fre mewsunng spoon mtl 1tice, Emply the

| spoori into your hand Catefully pour the rice into 2
 small pile onaqheet of paper. -

CTHAT Ib wow »rucn ONE MILLILITRh 18!

Fill the i ml apoon wnth rlce Pour the rie into anothnr

pilé on the aheet of paper
T AT ISa r\I]LLILITR i3, OR O\’F F, \SPOO\'

. Fillthe 15 ml Spoon w1 h nce Poul the fice into 3 thlrd

p‘ pile on the paper, ..

":‘.TH~\‘F IS 15 MILLIL[TRM OR ow T\BLESPOON” -

‘ENTER FOR VOCATIONAL EDUCATION

. File cabinet, -

Sl toon...

-‘DEVELOP YOUR ABlLITY 10 ESFII\

:You ate now rmd\ oeshmate nmllhlltros Follow the e
" procedures used for estimating metres '

|  How Cloe
Lstimate  Mepsurement  Wete Ypu“?\
m) )

small fuiee edii.

Paper cup or tea
cup.

Bottle

THE. CUBIC \IETRE ( 3l

A Dh\ELOP A FEELING FOR \CL»BIC\INRI

St oo ke e e B

Phce a one metre >qmw on the ﬂom noxl to ho wall
Measure a metre TP the wall.

. Picture  box thatwould it'into that space. |
| TIHTISTHI' VOLUME OF O\FCUBIC MET{F'

| DL\*ELOP\OUR \B[ TY TO FSTI\MIP IN LUBlC \LLTRI"'

‘For each of the followmg items, follo“ he esmma mﬂ proced

ures med hefore.
_ How Close
Estimate Measurement -Were You?
m. () i

Offiée desk.

bt e e el DAL R e W R Sty e e b e L1y ek et b v




| [ DEGREE CELSH 3 (°C)

"~ Degree Celsius (°C) is the metric measute for temperature,
A DEVELOP A FEELING FOR DEGREE CELSIUS
Take a Celsius thermometer. Look at the marks .(IJn it,

1. Find 0 degrees.
WATER FREEZES AT ZERO DEGREES CELSIUS (0°C)
WATEZ BOILS AT 100 DEGREES CELSIUS (100 C)

2. Pind the tempetature of the room, °C. Isthe
room cool, warm, or about right?

3. Put some hot water from the faucet into a containet.
~ Find the temperature, _____ °C. Dip your finger
quickly in‘and out of the watet, Is the water vety hot,
hot, or just warm?

4, Put some cold water in a container with a thermometer, |
Pind the temperature. ______ °C. Dip your finger into
 the water. Is it ¢ool, cold, or very cold?

5. Bend your arm with the inside of your elbow around the
bottom of the thetmometer. After about three minutes
find the temperature. °C. Your skin tempera-
ture is not as high as your body temperature. -

NORMAL BODY TEMPERATURE 1S 37 DEGREES
CELSIUS (37°C).

A FEVER I8 39°C.

TEMFERATURE MEASUREMENT ACTIVITIES

. DEVELOP YOUR ABILITY T0 ESTIMATE N DEGREES

CELSIUS -~ v~

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 are.

How Close
Estimate Measurement Were You?
(C) (C)

Mix some hot and
cold waterina.
container, Dip your
finget into the
watet,

. Pour out some of

the water. Add some
hot watet, Dip yout
finger quickly into
the water,

- ture,

Sunny window sill

Mix 6f ice and water.

. Temperature at

floor.

Tempetature at
ceiling.

e VERY-HIGH FEVER 15 40°C e

- THE CENTER FOR VOCATIONAL EDUCATION

Exercise 5




NIT

OBJECTIVES

lent will recognize and use the metric
nits, and symbols used in this occupa-

en a metric unit, state its use in this
upation.

ren a measurement task in this occupa-

n, select the appropriate metric unit
| measurement tool.

GESTED TEACHING SEQUENCE

emble metric measurement tools (rules,
s, scales, thermometers, etc.) and
ects related to this occupation,

cuss with students how to read the
s,

sent and have students discuss
ormation Sheet 2 and Table 2.

ve students learn occupationally-
ated metric measurements by complet-
 Exercises 6 and 7. .

METRICS IN THIS OCCUPATION

Changeover to the metric system is under way. Large commérmns are already using
mettic measurement to compete in the world markel. The metr  «ystem has been used in
various parts of industrial and scientific communities for vears. ivnnlation, pasesitiin
1975, authorizes an orderly transition to use of the metric-systns. = : businesse..aud
industries make this metric changeover, employees will ne: 1 to Use rietric measezement
in job-related tasks. ‘

Table 2 lists those metric terms which are most commondy 4. ., this occupation,
These terms are replacing the measurement units used currently. W %inds of job-
related tasks use measurement? Think of the many different ki 31 aeasurements you -
now make and use Table 2 to discuss the metric terms which rezidiir - >m, Seeif you
can add to the list of uses beside each metric term.

) =

st performance by using Section A of
esting Metric Abilities.”

rHE CENTER FOR VOCATIONAL EDUCATION
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Metrnc [its fier Offset Press Operation

Quantty Unit " Symbol Use

millimetre | mm
Length 3 Plates,* Iolanket, paper, maging

centimetre o

gram g Ink, dryer, etch gun ‘
Mass ‘ ‘

\ kilogram kg Pres:-eight, spray powder
Area square millimetre - Paper, eard stock, ol spam
. bl

square centimetre | om®

square metre m Materials

millditre ml

‘ Water, alcohol, wash-zp, spray powdar;solution**

Volume/Capac:v litre l

cubic centimetré'- “ em® Press solution tanks**
Pressure kilopascal kPa Air pressure and vacutm settings

- Temperature ~ degree Celsius - %¢ | -Room temperature, solution temperature - : T
- _ -milllitres per litre mifi Diluting rubber cement, mixing solutions

Dilutions/Concemtrtliy - —

grams per litre ' gl Mixing solutions

millilitres per square metre '\.1l/m2

Estimating materials needed and applying
materials.

Application rates
grams.per square metre g/m

[N ——

*Either ccntiméﬁé&##mﬂiﬁnetres may beused. A final decision has not been made by U.S, manufacturers, To-obtain current information contact
the National Assaciai  +f Photographic-Manulacturers.

*+Capacities of turiks. trays. and resetvoirs can be given eithet in terms of liquid capacity (millilitres and litres) ot in terms of cubic volume (cubic
centimetres) of the inside space, - ‘

T2 gy
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TRYENG OUT METRIC UNITS

—

T give you practice with metric s, first eSamate the measure.
mentscf the items below, Write dow: our best gess next Lo the item,
Then actually measure the item and w* e doin "your answers using the
correct-metric symbols. The more yec: practice. the exsier it will be.

Estimate Actual

Lengt:s
1. Palr-width

* Hazdspan

2. Your height

4. Lab press height

5. Lab press length

Fstimate Actu

. Fountain etch jug

Press solution tank

Plate finisherbottle

Alcohol safety can

20. Hand cleaner container

Partly-filled bottle

22,

Stockroom or storage space

Mass
6. Lab press width 23, Yourself
- 7. Card stock length 21 Alitre of water (net)
8. Card stock width 2. Canofink
4. Paper length 26. Container of aleohol -
~ Area 20, Packageofpper |
10, Press sheet size - magimum
‘ 28. Box of paperstock
11, Pregs sheet size - minimum
12. Lab press floor space Temperature
: 29. Room
13, Oil span.for lab press ‘
- 30. Outside
SSEEUUSUPRRUUNI ¥ S 7Yy 1Y, AORRR IS .
o 31. Lab pressoom
Volume/Capacity T
15. Measuring graduate {metric) 32, Hol tay Ymmer

Exercise




. DRINTING WITH METRICS

- e
It is important to lipow what mfetrlc'mﬂagufﬂhlgnl 10 g, Show 15. Digmeter of ink form rolles
sahat measurement to use:n the lollowing situziyf? e,
\/\/\/\N L
16.. Weight of 1ab press
1. Maximum printing area of — T
lab press 17. Paper thickness
\/\/‘\/\/\/‘ T e
"9 Amount of alcoholin notmal 18. A quantity of printing ink
fountain solution -
AN~ 18, The combined thickness of a
3. Spray powder blanket and packing
e =
AN~ | 9, Magimum image area of a lab press
4. Plate to blankst pressure - T
A~~~ | 2. Dimensions of g lab press: -
5. Impession-cylinder setting for

4.4 kg bond:paper

Gripper murgin of kb press

[nitial air Ht setting

Blanket size for lab press

. Ovetpacking of blanket cylinder

necessary for proper printing

. pressure.

10.

Undercut of plate cylindex on
lab press

- 1L

Plate thickness range for lab
prass

12

Feeder capacity of lab press

~—~~13-—Delivery capacitynf tabpross

14,

Diameter ofink damperszrmoller

on lab press

8 Height

e e et te, ™"

YAV AN b, Length

i

Exercise 7




OBJECTIVE

The student wil recogmze and use met-
tic equivalents.

¢ Given ametric unit, state an equivalent
© inalarger or smaller metric unit.

SUGGESTED TEACHING SEQUENCE
1. Nake available the Information Sheets
{4 -8} and the associated Exercises

(&~ 14 0ne af a time,

2. Assom 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.

ff"‘f". 4, Test performance by using Section B of

“Testing Metric Abilities.”

 METRIC-METRIC EQUIVALENTS

Centimetres and Millimetres

| | 'HH‘IHI HlliHH HII]HH IHHIW lHWIII'HH
VT (T,

Look at the picture.of the nail next to the ruler. The nail is 57 mm long. Thisis 5 em+ 7 mm.
There are 10 mmin.each cm, solmm 0.1 em {one-tenth of a centimetre). This means that
Tom=0.Tcem,s05Tmm = 50m+7mm

dem+0.7cm

= 5,7 cm. Therefore 57 mm is the same as 5.7 cm.

[l

6

u

n

Now measure the paper clip. [t is 34 mm. This s the same as3em+______mm. Since each
millimetre is 0.1 cm (one-tenth of a centime re), Imm= em, So. the paper clip is

= 3em+04em. '
\~ = 3.4 em. This means that 34 mm is the same as 3.4 em.

\ 3dmm=3dem+4mm

Information Sheet3

Now you try some.
a) 26mm= em e) 132mm = em
b)583mm=______em 1) 802mm = eeem
¢) %mm= om ) 140mm = ———cm
| d) 680 mm= om Ch) 2307Tmm = em

. THECENTER FOR VOCATIONAL EOUCATION

Exercise 8




[M"étres, Centimetres, and Millimetres
| There are 100 centimetres in one metre, Thus,

qm= 2x100¢em= 200¢m,
dm= 3x100em= 300 em,
8m= 8x100cm= 800 em,
36 m = 36 5 100 cm = 3 600 em,

| There are 1 000 millimetres in one metre, 50 ‘

2m= 2x1000mm= 2000 mm,
dm= 3x1000mm= 3000 mm,
6m= 6x1000mm= 6000 mm,
24m=24x1000m=24000mm.’

| From your work with decirals you should know that |

one-half of # metre can be written 0.5 m (five-tenths of a metre),
one-fourth of & centimetre can be written 0,25 cm
(twen'ty-five hundredths of a centimetre),

; | This means that f you want to change three-fourths of a metre to
.| millimetres, you would multiply by 1 000. So

0.76m = (.78 x 1 000 mm

2=
=1 154}

x 1000 mm

1w
75x 100 ™M

75x10mm

750 mm. This means that 075 m =750 mm.

W

"

"

. Information Sheet 4
Fill in the following chart.

PR

| There arelOOO millilitres in one litre, Thls means that

Mllhhtres to thres

2 000 milklitres s the same as 3 litres,
3,000 mlisthe same s 8 lires
4 000 mi i th same a5 4 ltes,

12 000 ral s the same as 12 litres.

Since there are 1 000 millltres in each lite, one way to change milli:
litres to litres is to divide by 1 000, For example,

‘ 1000 o
1000 ml = Tgq litre = 1 litre,
" W,
2000 m = %g-%g'litres = 2 itres.
And, 2 2 final example,

28000
28000 m| = o ltres = 28 lites.

VWhat if something holds 500 mt? How many litres s this? This is
worked the same way,

-—-gghtre 05htre (five-tenths of a litre ). So 500 m!

is the same a5 one-half (0.5) of alitre,

Change 57 milllitres to litres. | -

5Tmi --i-(-]%g litre = 0.037 litre {fifty-seven thousandths ofﬁ

litre),

~ Information Sheet 5
Now you try some. Complete the following chart.

"
.

Exercise 9

metre centimetre millimetre milllitzes ltres
-m - mm ,(ml) ' (l) ‘
1 100 1000 000 | 3
2 200 6000
3 §
) P = - - ~14:000 —
5000 X
14 300 0.3
0.8 80 } 700 B ‘_
06 W ' 09
' 25 % I n -
148 BN e A 39 ?
530 AL - B

Brrcise 10
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tres to Millliees

‘What do you doif you need to change ltes to millitres? Remember,

" there are 1 000 milllitres in one litre, or 1 litre = 1 000 m,
o,

2 litres= 2 x1000ml= 2000 ml,
7 lites= T x1000ml= 7000 ml,
: 13 litres =18 x 1000 ml =13 000 m,
o L 065 litre = 06541000 ml= 650 ml

Ktlograms to Grams
o thange ktlograms to grams you multtply by 1 000
| kg x1000g= 4000

23 kg=23 x1000g=23000¢,
0.T5kg= 0.75x1000g= 750,

/

Now you try some, Complete the following chart.

litres millilitres
ml

8000

32000

480 Exercise_ 1

Information Sheet 6

- Grams to Kilograms |
Thete are 1 000 grams in one kilogram. This means that

2000 grams s the same 25 2 kilograms,
- 5000 s the same as 5 kg
700 g i the same a5 0.7 kg, and so on.

To change from grams to kilograms, you use the same procedure fot
 changing from millilitres to litres,

'j

\. : .
| Information Shest 8

Complete the following chaxt,

kilograms
kg

"
|

11

04
0,63

) Exercise.13

Changing Units at Woﬂt |

Some of the things you use in this occupation may be measured in
different metric units. Practice changing each of thefottowmgto .

" metric equivalents by completing these statements

2)500 cm of paper is
b )250 ml of solution is
¢ )50 em diameter bottle s
d)2500¢ of inkis.
e )203 mm plate s
£ )0.25 litre of fountain solution is
g )2 000 kg press is
h)0.5 litre of concentrate is

i )2m cut poster is
-)500.g of ink s

T ———————————

Tr& the following ones.

Exercise 12

Information Sheet 7

k ) 500 m! of gum arabic solution is__
1 )0.5t of paper stock is
m) 10 m roll of tape i
n) 2.5 cm diameter roller is

0)15 cm ink knife blade is




- SELECTING ANDUSING | :
OBCTIVE METRIC INSTRUMENTS TOOLS AND DEVICES

- The student wil recognize and use Selectmg an impropet tool, mlsreadmg 2 scale or misinterpreting figures can result
instruments, tools, and devices for mea: in improper forms, damaged matenals, ot injuty to self or fellow workers, For example:
. Surement tasks t occupation. | The weight markmgs on a new German-built offset press were read as 2000 lbs. instead
v Given metri and Customary tools, of 2 000 kilograms (4400 Ibs). The press was placed on a 1 ton elevator. The elevator R
" instruments, or devices, differentiate slowly sank to the bhasement instead of lifting the pressto the thlrd floot, Much tlme
- between metric and Customary. | and money waslost. Here are some suggestlons. I I

. Gnvenameasurement task, select |
and use an appropriate tool, in- |
strument or device,

o, Given a metric measurement task, judge . Examine the tool or mstrument e ore using it,
the metric quantity within 256% and
measure within 5% accuracy. . The metric system isa decima system Look for units marked off in whole numbers,

' tens or tenths, hundreds or hundredths

SUGGESTED TEACHING SEQUENCE o, Look for metncsymbolson the tools or Eages such as m, mm, kg, 4 kPa, etc

. Find out in advance whether Customary ot metric units, tools, mstrumens ot pro- -
ducts are needed for a given task,

1 Asemble metric and Customary measut | 5. Look for decimal fractlons (0.25) or dec1mal mxxed fract1ons (2. 50)rather
ing tools and devices (rules, scales, °C ~ than common fractions,
thermometer, drill bits, wrenches, mi-

-~ crometer, vernier calipers, feeler gages) . Some products may have 4 $pecial metric symhol such s a block Mto show the» are
- and display in separate groups at learning mettic. '
stations. ,

| . ’ ' ic itti 1y.
Have students examine metric tools and Dor't force devwes Whl-Ch are ot itng properly

instruments for distinguishing character- |
istics and compare them with Customary
tools and instruments, |

Practice selocting and using tools, instruments, and devices.

- Have students verbally describe charac-
teFisties,

Present or make available Information
Sheet 9,

Mix metric and Customaty tools or
equipment at learning station. Give
~ stuclents Exercises 15 and 16,

Test performance by using Section C
~ of “Testing Metric Abilities,"”

" THE CENTER FOR VOCATIONAL EDUCATION

" Information Sheet 9.




| 'MEASURING-'UP,INJJPRI’NTIN‘G' i

ractlce and. prepare to demonstrate your ablhty to identify, - . For the tasks below estimate the Metric measurement to W1th1n :
léct, and use metric:scaled tools and instruments for the tasks gwen |, 95% of actual measurement, and verify the estimation by measurmg
below. You'should be able to use the measurement tools to theappro: | ¢ within 5% of actual measurement,
* ptiate precision of the tool, instrument, or task. |

w— || Etimate Verify‘

1 Dete’rmineplate thickness, ,
L .Thlcknessofnewoffsetblanket

) Mix fountain solution. . Sheet of paper:

‘3. Calculate amount of ink needed for 10,000 sheet run of - 2. Length
- 420 mm x 594 mm stock. b, Width

Adjust vacuum for proper sheet feed. |8 Numberofsheets of Np. 20 bond |-
- o . | paper in stack 90 cm high

. Determine floor space needed for additional lab press.

| . Sizg of new off'spt_blanket:
. Calculate the number of sheets of paper in feed pile, © | a Length

 Determine blanket to impression cylinder pressure, b | Width

' | . Temperature of:
. ‘ 2. Lab

| . Determine amount of packing for plate eylinder. b - Outisde

‘ Measure dryer and varnish o be added to ink,

.‘ ‘Order dlameter change i in No 1 form roller. ¢. Paperstorage area -

| | . Volume of carton containing jugs
AL Check the blanket and plate packmg o . of concentrate

:"1'2.' Detemiine capacity of a fountain solutionjbottle. . Spacing of ink fountain selting keys

; 8. Working:area needed for lab press

0. Mass of large can of ink

10—Volume-of-plate developer-remain
ing in partially full container

11, Amount of dry spray to replenish
drum | |

. Height of 100 sheets of
No. 110 card stock

Exercise ® R Erercise 16
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OBJECTIVE

The student will recognize and use metric
“and Customary units interchangeably in order-
ing, selling, and using products and supplies in
" this occupation.

®  Given a Customary (or metric) measure-
- ment, find the metric (or Customary)
equivalent on a conversion table.

¢ Given a Customary unit, state the re-
placement unit.

- SUBGESEED TEACHING SEGUENCE

1. Sssemble packages and contaizers of
maxerials,

[ S5

Prsent or make available Information
Sheer 10 and Table 3.

3. Have students find approsimate metric-
Customavy equivalents by using
Exercise 17,

(METRICJCUSTOMARY EQUIVALENTS

t

o Test performance by using Section D of
“Testing Mewie Abilives.”

" TRE CENTER FOR VOCATION&L HOUCATION

During the transition period there will be a need for finding equivalents batween systems.
Conversion tabies list caleulated equivalents between the two systems. When a close equivalent
is needed, a conversion table can be used to find it. Follow these steps: -

1. Determine which conversion table is needed.

o

Look up the known number in the appropriate column; if ot listed, find numbers you
can add together to make the total of the known nunber.

3. Read the equivalent(s) from the next column,
| .
Table 3 on the next page gives an example of a metric- Customary conversion table which
you can use for practice in {inding approximate «quivalents. Tabie 3 can be wsed mth E\ercxse
17, Part 2 and Part 3.

Below is a tablerof mexic. Customary equivalents which tells you what the:metric replace-

| ments for Customary units:are.* This table can be used with E‘{ErClselt Part: and Part 3. The:

symbol ¥ means “nealy equal to.”

> 2.54em. Ltsp > dml

1em > 0239 inch 1 inch 1mi~0.2tsp
Im>328feet  1foot = 0.30%m Imlx0.07thsp Lthspx1oml
Im>109yards  1yard 5091m 11%33800z  1fozxW6ml.
1km % (.62 mile 1 mile ¥ 1.61 km Ix42aps  1oup> 237 ml
Tem* ¥016sqin  1sqin ¥6.5em’ RIEPAE Tptx 0471
I ¥ 108sqft  1sqft0.09m’ 113106 qt Totx 0951
Im ¥12sqyd  1sqvd>08m’ 1130%6a  lglx3791
~L-heetare- 253 -gereg——nr-T-aore->-Ord-hectare—T-qrane-0:035-07—1-07-3-28:3-g—
lem 008 cuin Lo in =164 cn*‘ kg > 221 Albx045ke
Tm' 3 35.3cuft leuftv0.08 m 1metric tor 220531 1tons907.2kg
Im' 2 13eupd~ louyd ¥08m  IkPan0045ps  Dpsi>6.895kPa

"Adapted trom Lets Megsure Meme A Teacher Introduction to Metric Measuremen!. Division of Educational

Redesign and Renewal, Ohiio Dvpirlmento { Education, 83 &, Front Streel, Columbus. OH 43213, 1973,

 Information-Sheet 10. -




~ MILLIMETRES TO INCHES

mm Inches

100 39 | 0 LT
200 747 A | C00g |02 00w
R e S I

30 18t B | 3ooom |03 o2
W M , B RN T IR B Y S [ 38
: NS ’

o e | R P
60 - ;e | A o6 ey | 0600
00 . 2756 1t | 1 R 0028
800 3150 415 S8 o3| 08003
900 35.43 | 354 S s
- L0y o 1 metre= 3937 inches

- .

~INCHESTOMILLIMETRES ~~ / .
Inches mm | & wy, | MChe mmoc | Inches ommo

| ara, it

B | 0 L 0% oo 08
08 S | N S R X
62 W T T B o o 008
0s | oA oM e om0l

1210 v | % 1w oo o

e T e sttt s v

TR B A B i T B R AT

e WS

1718 | | T [ Y ™Y R/ AR I}

032 oA S0 203 008 020
286 | &% Rgg | 2% 09 028

S e
19 oS oy 1 feet = 304.8 mm or 30.48 ¢m

R

“'tﬁé¢§NTERanvchTlérwﬂ\,&AﬂﬂN B o TabIeS




Your are workmg ina pnntmg plant thh the change to metric
measurament some of the things you order, sell o use are marked
only in metric units. You will need to be familiar with appropriate

R ‘Customary equwalents in order to commumcate with custormets

and suppliets who use Customary units, ‘To develop you skill use

o " the Table on Information Sheet 10 and give the approximate

| - metric quantity (both number and unit) for each of the follow
L mgtCustomary quantltles |

Cu‘stomzuy Quantity | “h{tetﬁ:clghantity

“a)5lbs.ofink
b ) 4 g, of gum atabic solution
¢ ) 3/4in. air hose
d )“1000‘ Ibs. of paper
&) 25 n, plages

') five-gallon can

8 201b. drum of dry spray

h'} 24 in. poster board -

1) 1pt. of cleaner concentrate

j ) 141 0. of silicone spray

k) 9in, card stock

L) 1/2in, margin

m) 2 ft. wide press

| ‘_For“

3 10‘mm‘-
f) 203 mm
g 483 mm

~h) 53 mm
i
)
k)
I

81/2in.
=
~14'in"7”'*' .
Alin. :

3 Complete the Requxsmon Form usmg the xtems hsted Convert
" the Custommy quantities to metric before filling out the form

o Complete all the information (Date, Fot, Job No., etc ).

Requ1s1t10n the followmg pnntmg SllpphES'

-a) 20 reams of81/2 in, xllm 20 Ib. white paper
b) four 12 oz, cans of black ink -

) Sl of blanket cleaner solution

d) ity 8 3/4 n.x 12 in. paper masters

CORIQUSTION |

~Job No.

Date Wanted

Delivertd

iy | WNT | M

4 To ey
~0) 15 yd. roll of tape

2. Use the conversion lahles from Table 8 to convert the following:

2) 0004in o
b) 24in. . mm
¢) 300 mm | e in

" d) 294 mm i

| "'Requestgd by.

| Approved by - L
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ECNON A

:]Ono knlogram is about the mass
N of a:

[A]ickel

[B'] ‘a;‘)ple seed

[C] basketball

D] Volkswagen *Beetle”
.‘ A4sq'uaro metre is about the
ared of:

“ [A:] this sheet of papef
(Bl acard table top
€] abedspread

o (0] apostngesmmp

are notmally given in:
[A] grams’per square metre

[B] litres pet square metre

. Application rates of ink for paper

[C] k.i.logrjéxms per squate centimere

[D] grams pet squate centimetre

. The mass of a press is measured in:

8. The correct way to write twelve

thousand millimetres is:
[A] 12,000 mm.

(B] 12.000 mm

[C] 12000mm

(D] 12000 mm

SECTION B

1. Asheet of paper 20 centimetres
wide also has a width of:

[A] 200 millimetres
(B] 2000 millimetres
[C] 2 millimetres

(D] 0.2 millimetre

8. A7 500 gram deum of dry spray

is the same as:

[A] 17500 kilograms
(B] 15 kilogtams

[C] 1750 000 kilograms
(D] 0.75 kilogram

11, E.stxmate the Iength of the lme
segment below:

[A] 23 gams

[B] 6 centimetres
(C] 40 millimetres
(D] 14 pascals

12, Estimate the length of the line
segment below:

—

[A] 10 millimetres
[B] 4 centimetres
[C] 4 pascals
[D] 23 milligrams

SECTIOND

13. The metric unit for liquid measure

which replaces the ﬂuld ounce is:
[A] ltre..
(B] gram

Use thiﬁ’éﬁﬂverslon tableto:
answer questions 15 and 16. -

mm in, in, -
100 3940 | 10

200 187 20

300 1181 30

400 1574 40

500 19.68 50

600 23.62 60

700 27.56 70

800 81.50 80

900 B4z | 90

16. The equivalent of 460 mm is:

R .15. The equivalent of 290 mm is:
[A] 7.87in
(B] 20.32in.
0} 12000,
(D} 1041 in;-

. The correct way to wite twenty
. grams is:

u[ Al 20 gms
(B} 20 G,

1 oy

Wm[wg

(D] ruler

10, For measuring kilopascals you

would use a: -
[A] scale

(B) pressute gage
[C] container .

(D] ruler

HE CENTER FOR VOCATIONAL EDUCATION

(€] millilitre (4] 14lin.
(Al icentlmetres (0] hectare [B] 1234in. |
[B] kilograms [C] 18.10in.
M[C‘] milllites SECTIONC 14, Themetnc unit for liquid measure D1 00_‘
R 9. For measuring mllhmetreqyou which replaces the gallon is: D] 24.00n.
(D] cubic metres. would use a: -
‘ ‘ [A] kilogram
[A] scale B] gam
" [B] contaner (c]_kilolte
[C] pressufe gage D] litte

g TESTINQ_METRIC VABIVLI. |



. ANSWERS T0 EXERCISES AND TEST

| EXERCISES”HRUG Exevcise 10 Exercise 13 Part 2,
,WmmwmwmmmmmmM : 2) 010mm
tsed [or the activities, mill]iiitres lit]res kllol%rgams 'gragms ) 669.6 o
EXERCISE | ‘ _ _ ¢) 1L8Lin
Currently accepted metric units of 3000 | 3 / 1 000 d) 1L570n.
measurement for each question are 5000 | (5) 11 (11000) e) 0.39in,
shown in Table 2, Standards in each 3000 8 (25) 2000 - ) 7.9,
occupation are being established 14000 T 04 (400) g) 19.01n,
| | NOW, S0 ahswers may vary. (23 000) ‘ 23 ‘ 0.63 L630) h) 21.06 in.
EXERCISE § 00 03 (0.175) 175 ;; %%O mm
7 4 mm
al 26em ¢e) 132em 00 | (07 ' ) '
b) 83em ) 802em oo |1y | Deeeld k) 35?'6“““
¢ 9dem g 1400 em 250 | (0.25)] a) 5m i) 2000mm ‘U 431.8 mm
d) 680em b 2307em WT0) | 04T ] b) 0%ml j) 05k
EXERCISES 0 THRU 13 7| 0 ‘ e 1 gbfjoli{t;e
Tables are reproduced intotal. A+ Fyereise 11 ¢) 203 et m 100 |
et e n pventheses = ) B0nl 1) Bom ) D282 en,Oig
Exercise 9 | il g) 2t 0) 150mm b) 4-3396¢
- h) 500 ml ¢) 18.95 litres .
metre | centimetre | milimetre 8 8000 d) 50-22.225 cm x 30.48 cm
] 100 1000 46 (46 000) The answers depend on the
) 300 (2000) (332 32288 items used for the activities. ‘
SN NI ) e B TESTING METRIC ABILITIES
) 900 | @000 a8 | ‘
71 ‘7400) lT‘-lOOO] F, ! lq ar L, - ) '
03 B0 oy e a) 28k 1) 0d7lie LA 1L B
0.6 (60) 600 grams | kilograms] © ) 15,16 litres | ) 29.6m) dB DA
10023) 5] % g kg ¢) 1905em k) 22.86em o. D13 G
018)) (118)] 148 TR d) 450kg 1) L27em 6D U D
6390 | 639 | 16390) S o) B5m m 06lm T A BD
R 7 00' ( ; é; e £)--18:95 lites-n ) 1036 cm-. ... 8. B 16 O
~((8000‘| = g) 9k 0) 13.65m
0 | (03 h) B9 em
T | (007)

V& THE CENTER FOR VOCATIONAL EDUCATION
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SUGGESTED METRIC TOOLS AND DEVICES SUGGESTED METRICTOOLS ANDDEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS . NEEDED TO COMPLETE OCCUPATIONAL:
~ INEXERCISES 1 THROUGH 5 ~~ MEASUREMENT TASKS
(* Optional) - o
' In this occupatlon the tools needed to complete Exercises 6,
15, and 16 are mdncated by ‘%" .
LINEAR MASS A " Assorted Metric Hardware~Hex nuts, washers, sCrews,
, B cotter pins, etc.
Metre Sticks Bathroom Scale ‘B, Drill Bits~Individual bits ot sets, 1 mm to 13 mm range
Rules, 30 cm *leogram Scale "G, Vernier Caliper—Pocket slide type, 120 mm range
Measuring Tapes, 150 cm Platform Spnng Scale D. chrometer-{)utslde micrometer callper, 0 mm fo 25 mm
¥y . rnge .
Height Measur Capacity :
*Meltgre Ta;e 1; m ﬁ Cgpacxty E. Feeler Gage—13. blades, 0 05 mm to 1 mm range
“Nrundle Wheel Balance Scale with 8-piece F.  Metre Tape—50 or 100 m tape. ,
*Aren Measuring Crid . mass set ' G. Thermometers—Special pupase types such chmcal
o | - "Spring Scale, 6 kg Capacity U thermommeter <Y
‘B, " Temperature Devices~Indicators used for ovens, freezmg/
VOLUME/CAPACITY TEMPERATURE " ool srems e
C e I Tools~Metric open end or box wrench sets, socket sets,
| Ne;%mgll\.iiaatggs&jet of, Celsius Thernometer hex key sets
om 'J. - Weather Devices—Rain gage, barometer, humxdlty, wind
Ecggon}y ii%aggr, iet of §, velocity indicators _
m- m % N
etrc Spoon, setof 5, . K. ztrgssureGages-Tlre pressure, ait, oxygen hydraehc, fuel,
) 1 ;1 ~Sml o3 L. ' Velocity-Direct reading or vane type meter
L1 o M. Road Map-State and city tond maps
A % N, Containers—Buckets, plastic contamers, etc., for mixing
Plastic Litte Box
" Centimetre Cub and storing liquids . .
MmeLre LUbes 0. Containers~Boxes, buckets, cans, ek, fot mixing and
stormg dry mgredlents
\ ~ Most of the above items may be obtained from local mdustnal
hardware, and school suppliets. Also, check with your school dxstnct’
- math and science departments and/or local industries for loan of their
THE CENTER FOR VOCATIONAL EDUCATION metric measurement devices,
The Qi State Unwernty « 1960 Keenvﬂoed * Catumbur Ohvig 43210
) 'Méasuringl eévices curreﬁtly are not aveilable.& Substitule deeices (i.., thermomater)
S =~ [~=~maybe-used-to-complete the measurement task:

~ Tools and Devices List




REFERENCES

Going Metric with the U.S, Printing Industry, Clive A, Cameron, Graphic Arts

Research Center, Rochester Institute of Technology, Rochester, NY 14623,
1972, 175 pages, $8. 10, paper.

Book on mettic 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 ma-
chinery and equipment; also has findings of sutvey on attitudes of graphic
arts firms toward the metric standard, Has related tables and graphics

Lel's Measure Metric, A Teacher's!ntroduction to Metric Measurement. Divi-

sion of Educational Redesign and Renewal, Ohio Department of Educa:
tion, 63 S. Front Street, Columbus, OH 43215, 1975, 8 pages; $1.50,
must include check to state treasuter,

Aclivity-oriented introduction to the metric system designed for indepen-
dent or group inservice education study. Introductory information nbout
melric measurement; reproducible exercises apply metric concepts to ™

* common measurement situations; laboratory activities for individuals or
groups. Templates for making metre tape, litre box, square centimetre grid.

Measuring with Melers, or, How to Weigh a Gold Brick with a MelerStick,

Metrication Ingtitute of America, P.0. Box 236, Northfield, IL 60093,
1974, 23 min., 16 mm, sound, color; $310,00 purchase, $31.00 rental.

Film presents units for length, area, volume and mass, relating each unit
fo many common objects, Screen overprints show correct use of metric
symbols and ease of metric calculations. Relationships among metric
measures of length, area, volume, and mass are illustrated in interesting
and unforgettable ways,

~ Metric Education, An Annolated Bibliography for Vocational, Technical and

Adult Education. Product Utilization, The Center for Vocational Edu-
cation, The Ohio State University, Columbus, OH 43210,1974, 149
pages; $10.00,

Comprehensive bibliography of instructional materials, reference mate-
rials and resource list for secondary, post: secondary; teacher education,

Metrics in Career Educalion. Lindbeck, John R., Charles A, Bennett Company,

Inc., 809 W. Detweiller Drive, Peoria, IL 61614, 1975, 108 pages, $3.60,
paper; $2.70 quantity school purchase,

Presents metric units and notation in a wellillustrated manner, Individual

chapters on metrics in drafting, metalworking, woodworking, power and
enetgy, graphic axts, and home economics, Chapters followed by several
learning activities for student use. Appendix includes conversion tables
and charts,

METRIC SUPPLIERS

Brown & Shatpe Manufacturing Co,, Precision Park, North Kingstown, RI 02852

Industriat quality mictometers, steel rules, screw pitch and thickness gages,
squares, depth gages, calipers, dial indicators, conversion charts and guides,

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

nstructional quality rules, tapes, metre sticks, cubes, height measures,

trundle wheels, measuring cups and spoons, petsonal scales, gram/kilogram
scales, feeler and depth gages, beakers, thermotnetets, kits and other sids,

Millimeter Industrial Supply Corp., 162 Central Avenue, Parmingdale, L. L.,
NY 11735

Industrial fasteners, taps, dies, reames, drills, wrenches, rings, bushings,
, calipers, steel rules and tapes, feeler gages.

The L. S, Starrett Company, 121 Crescent Street, Athol, MA 01331

Machine tool precision measuring de\ncea micrometers, cahpers, dial
indicators, steel rules.,

INFORMATION SOURCES

Americsn-Nattonal Mettic Council, 1625 Massachusetts Avenue, N.W. Washmgton,

DC 20036

and adult basic education, Instructional materials indexed hy 15 occu:
pational clusters, types of materials, and educational level,

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

. Paper for teachers, currieulum developers, and administratorsinvoca: .

tional, technical and adult eduction. Covers issues {n metric educahon
the metric system, the impact of metrication on vocational and techmcal
education, implications of metric instruction for adult basic education,
and curriculum and instructional strategies.

Charts, posters, reports and pamphlets, Metric Reporfer newsletter. National
metric coordinating council representing industry, government, educatlon,
professional and trade organizations,

. Metric Committee, National Asociation of Photographic Manufacturers,

600 Mamaroneck Avenue, Harrison, NY 10528

Teade association which is establishing product standards, recommended

PR y—

" practices for the use of measurement units, and coordinating mefric change-

over in the industry,

‘National Bureau of Standards, Office of Information Activities, U.S. Department of

Commerce Washington, D C 20234

Free and inexpensive metric charts and publications, also lends films and
displays.
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