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ABSTRACT .
. Designed to meet the job-related metric measurement

needs of students interested in litho photography, offset stripping,
and offset platemaking, this imstructional package is one of six for
the communication media occupations cluster, part of a set of 55
packages for metric' instruction in differemt occupations. The package
is intended for students who already know the occupatiomal
terminology, measurement terms, and tools currently in use. Each Qf
the five units in this instructional package contains performance
objectives, learning activities, and supporting information in the.
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,
references, and a list of supplisrs. The material is designed to
accongodate 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 in this occupatiom and
job~related tasks of estimating and measuring. "nit 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 notatiom 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 tramsition to metric in each occupation. (HD)
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_-';"I‘EACHII\IG AND LEARNING
 THE METRIC SYSTEM

This metric instructional package was designed to meet job-telated
* metric measurement needs of students, To use this package students
~ should already know  the occupational terminology, measurement
“terms, and tools currently in use, These materials were prepared with
| the help of experienced vocational teachets, reviewed by expetts, tested
in classrooms in different parts of the United States, and rev1sed before

- distribution,

Each- of the-five units of instruction contains performance objec-
tives, learning activities, ind supporting 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 mettic
materials needed for the activities, references, and a list of suppliers.

Classtoom experiences with this instructional package suggest the

following teaching-learning strategies:

1. Let the fixst experiences be informal to make Iearning the metric
system fun,

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

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

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

5, Move through the units in an order which emphasizes the sim-
plicity of the metric system (8., length to area to volume).

§. Teach one concept at a time to avoid ovetwhelming students with
too much material.

. Unit1 is a general introduction to the metric system of measure-

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 &

ot of mental references for metric values. The metric system of nota -

s explamed

EKC

ot rodded by £

4 .

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

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

Unit4 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.

Umts is designed to give students ptactice in converting custom-
ary and metric measurements, Students should learn to “think metric”
and avoid compating customary and meteic units. 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 joh-telated tasks of estimating -

and measuring.

 This instructional package also was designed‘ to accommodate a
variety of individual teaching and learning styles, Teachers are encout-
aged to adapt these matetials o their own classes. For example, the

information sheets may be given to students for selfstudy. References
may be used as supplemental resources, Exercises may be used in inde:

pendent study, small groups, or wholeclass activities. All of the
materials can be expanded by the' teacher.

~ Gloria S Cooper
Joel H. Magisos
Editors

Yhs publication was developed pursuant 10 contract No. O0EC0-74935 with the
" Bureay of Occupational and Adult Education, U.S. Department of Health, Educa-
vion and Welfare. However, the Opinions expressed herein do not necessarily
. reflect the position of polity-of the US, Office of Education and no offiial
endorsement by theU.S. Office of Education should be inferred.




SUGGESTED TEACHING SEQUENCE

1. These introductory exercises may require
two or three teaching petiods for all five
axess of measurement, p

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

3. Assemble the metric measuring devices
(rules, tapes, scales, thermometers, and
measuring containers) and objects to be
measured.*

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

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

6. Present information on notation and
make Table 1 available.

7. Follow up with group discssion of
activities.

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

The student will demonstrate these skill for the Lineat, Area, Veiume or Capacity, Mass, and
Temperature Exercises, using the mettic terms and measurement devices listd here,

|

o = oo O

j=24

digits (45 271 kmnot 45,271 km).

Symbols are not followed by periods (m not m.),
Symbols are not folowed by an s for plurals (35 g not 25 gs),

A space separates the numerals from the unit symbols (4 1 not 41),
Spaces, not commas, are used o se

S,
C o EXEROSES
S e '
SKILLS
Liney Ars | Volume or Capacity Mam Tempenture
(op. 3-4) {pp.5-6) (. 7-8) (0p.9-10) (p.11)
s i i Ly e S
1. Recognize and use the millimetre (MM} | square cubic centje fram {8) degree Celsits
unit and its symbol for: ctitimelre | mee (em’) Cc)
centietre (cm) (em?) Kilogtam  (kg)
% Belect, use, ang read the ' cubie metre
sppropriste memsuring | mete (M) | square (m)
insteoments for: metre
) | e
3, Stateorshows
physical reference for: millfitre {ml)
- ‘ ‘W"—ﬁ"&-—
1. Estimate within 25% height, #idth, O | thearsaof | capasity of the maus of objects | the temperslure of
of the actual mestute length of objecs | agivenmurfuce| containens ingrams end kilo- | the air or a liguid
grams
I g e g, -
5, Read correctly metre stick melric messurements | a kilogram seale A Celsius thermometer
tape messure, 24 - onpadusted | and pam seale
metric rilery tolume meusur: '
ing devices
o gl -
RULES OF NOTATION
1. Symbols are not capitalised unless the unit is a proper name (mm not MM),

Parate large numbers into groups of three

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 tither wnh an -fe or -er ending.

information Sheet 1
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METRIC UNITS, SYMBOLS, AND REFERENTS METRIC PREFIXES o

\

. . ‘ Multiples and '
Quantity Metric Unit ‘ Symbol | Useful Referents S:brlrl:ultiples Prefixes Synbols
Lﬂmh millimetré mn ':hhlckr’leus of dime or paper 1000 000 = 106 mega (mFg'ﬁ) M
p wire
10 a e
centimetre m Width of paper clip 1000=10" | ki (K(3) ¥
| metre m Height of door about 2 m ' 100=10° | hecto(hikt3) | b

kilometre km 12:minute walking distance 10=10' | deka (dék’a) d
Area squate Area of this space o Base Unit 1 = 10°

centimetre e’ ' A w

01=10" | deci (desi) d
0012107 | centi (sEn't) ¢ !
#uare mette m’ Avea of card table top 0001210 | il (mil) m
hectare b Football field including sidelines 0000001210 | miero (mikro) i
and end zones

Volume and millilitre ml Teaspoon is 5 mi
Capacity litre 1 Alittle mote than 1 quart;f ~ Table1-b

cubic : '

centimetre em’ Volume of this container

cubic metre m> | Alittle more than a cuble yard
Mass milligtam mg Apple seed about 10 mg, grain of :

X silt, 1 mg

fram g Nickel about 5 g

kilogram kg Webster’s Collegiate Dictionary

metric ton . '

(1 000 kilograms) |t Volkswagen Beetle

‘{ . THE CENTER FOR VOCATIONAL EDUCATION Table 1~a




- LINEAR MEASUREMENT ACTIVITIES

3. Choose a partner to stand

' : e ! at your side, Mave apart
Metre, Centimetre, Millimetre b you can put e
, . end of a metre stick on
~ your partner’s shoulder
| and the other end on
L THEMETRE (m) - -+ your shoulder, Look at
TR ‘ “the space hetween you,
A, DEVELOP A FEELING FOR THE SIZE OF A METRE ,’
"L Pickup one of the metre THAT IS THE WIDTH OF A METRE! 3

sticks and stand it up on the
floor, Hold it in place with
one hand, Walk around the
stick. Now stand nextto
the stick. With your other
hand, touch yourself where

B.  DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

Now you will improve your ability to estimate in metpes.
Rememmber where the length and height of a mette was on your

the top of the metre stick body. |
comes on you, ' ‘
For each of the following items:
' i ' d writ stimate in the
THAT 1S HOW HIGH A METRE [§! Estimate the size of the items and write your e 1

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

2 Hold one arm out straight your estimate was within 25% of the actual measure you are a

at shoulder height. Put

: “Metric Matve],”
the metre stick along this
arm untl the end hits the How Close
end of your fingers. Where Estimate Measurement  Were You?
is the other end of the (m) (m)
mete stick? Touch vour. ~ 1. Height of door knob ‘
self at that end. from floor, S
2. Height of door, e
\ 3. Length of table, e
5, Length of wall of
this room,
6, Distance from
¥ you to wall,
j - THE CENTER FOR VOCATIONAL EDUCATION : o . . -, S,
' | o S . Exercise 1

| _(cdhtlinued{on. next pae) S




1 THE"CENTMTRE(mj

There ate 100 (‘Pntlmetreq in one metre, lf there are d metres and
3 centimetres, you write 403 em {(4 X100 cm) + 3 om = 400 em
+3em].

A, DEVELOP A FEELING FOR THE SIZE OF A CENTIMETRE

1. Hold the metric ruler against the width of your thumbnail
How wideisit?

2. Measure your thumb to the end.

cm

3. Use the metric ruler (o 11uu e width of your palm.
em

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

5. - Measure your wist with a tape measure. What is the distance
around it? em

6. Use the tape measure to find your waist size. o
B. DEVELOP YOUR AB]LITY 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
Pstimate Measurement Were You?
(em) (cm)
1. Length of a paper
clip.

9. Diameter {width)
of a coin.

3, Widthofa
postage stamp.

4, Lengthofa
pencil.

5. Width of a sheet

of paper.

i

There are 10 mxlhmetree in one cenhmetro When a l wa%mement i

6. Thoknessofa

m THE lWLLMSTRD nm) g

9 centimetres and 5 millimetres, you write 25 yam [(2 x 10 mm)
+5mum =20 mm + 5 mm). Therearel[)ﬂoinmmlm ‘

A, DEVELOP A FEELING FOR THE leE OF A \ﬂLLIMETRE

 Using:a ruler marked in millimetres, meRawre:

1. Thickness of 4 paper clip wire

2 Thv-kness of your fingernail,

3. Width of your fingernail,

1, Diameter (widthjof a coin. B

'—-—--—-Qm

5, Diamete} (thickness) of your pencil. ,_;.._..mm -

6. Width of a postage stamp,

You ate now ready to estxmate in mlllmwes For each of the
following items, follow the procedures Uged for estlmatmg in
metres, ‘

stimate
| (mm)
1. Thickness of a

-~ nickel, o~
9, Diameter (thickness) S

3. Length of abolt.
4. Widthof asheet”

of paper. —— e e
5. Thickness of a board -
ot desk top.

‘button.



* AREA MEASUREMENT ACTIVITIES

'SqﬁﬁieCentimetm, Square Metre

-+ WHEN YOU DESCRIBE THE 4REA OF SOMETHING, YOU ARE
"~ SAYING HOW MANY SQUARES OF A GIVEN SIZE IT TAKES T
 COVER THE SURFACE.

‘I 'THE SQUARE CENTIMETRE (cn?)
A: DEVELOP A FEELING FOR A SQUARE CENTIMETRE

1. Takeac'  lastic grid, or use the grid on page 6.

2. Meavv.cun " and width of one of these small
Squ.i7s with  -entimetre ruler,

THAT IS ONE SQUARE CENTIVETRE!

- squares does it take to cover your fingernail?
| 2
em

4. Place a coin over the grid. About how many squares
does it take to cover the coin? ___:__m?

5. Place a postage stamp over the grid, ‘About how many
- squares does it take to cover the postage stamp?

e’

6. Place an envelope over the grid. About how many
squares does it take to cover the envelope?

tm?

T, Measure the length and width of the envelope in centi:
metres. Length ____cm;width_____om.
Muttiply to find the area in square centimetres.

omx e = em?, How
- close are the answers you have in 6. and in 7.7

& “THE CENTER FOR VOCATIONAL EDLCATION

~dPlce yourfngemll over thegrid, Aboithowmany

I

" 3. Photograph.

B, DEVELOP YOUR ABILITY TO ESTIVATE IN SQUARE.
CENTIMETRES - .

You are now teady to develop your ability to estimate
in square centimetres.

Remember the size of a squaré centimetre. For each of the

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

How Close
Estimate Measurement Were You? .
o) (em?) |

—

Index card,

2. Book cover. |

Window pane or
desk top.

:-l:s

THE SQUARE METRE (m?) -
A DEVELOPAFEELINGFOR ASQUAREMETRE =~ -
1.~ Tape four metre sticks tqgethe:'fo make a square which
 is one metre long and one metre wide. BT
2. Hold the square up with one side on the floor to see how
bigit is. | .

3, Place the square on the floor in a comer. Step back and

look. See how tmuch floot space it covers,

4. Place the square over a tahle top or desk to see how
much space it covers, |

5. Place the squae against the bottom of a door, Se¢ how
much of the door it covers, How many squares wouldiit
fake o covr thedoor?____

THIS IS HOWBIG A SQUARE METRR 15!

|  Exercise 2
... (continued on next page)
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METRES

DEVELOP YOUR ABILITY TO ESTIMATE IN SQUARE

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

Door.

Full sheet of
newspaper.

Chalkboard or
bulletin board,

Floor,
Wall,

Wall chart or poster.
-.Side of file cabinet.

How Close

Estimate Measurement Were You?

(m?)

 (m?)

CENTIMETREGRD

_1L_,~;_,«_

~ Exercise




2 VOLUME MEASUREMENT ACTIVITIES
?.iCublc Centlmetre Litre, Mllhhtre Cubic Metre

THE CUBIC CENTIMETRE (cm3 )
A. DEVELOP A FEE’LING FOR THE CUBIC CENTIMETRE

1. Pick upacolored plastic cube. Measure its length,

height, and-width in centimetres.
THAT IS ONE‘ CUBIC CENTIMETRE' N

Find the volume of a plastic litre box,

. 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 adjommg side
of the box, How many rows fit inside the box
‘to make one layer of cubes?______

How many cubes.in eachrow?______

Howemany cubes in the layer in the battom of the
box?____

c. Stand a ROW oficubes up against the side of the box,
- Howwany LAYERS would fit in the box?

How-many cubesin each layer? _______
How many cubesifit in the box altogethet?

THE-VOLUME OF THEBOX IS ______ CUBIC
CENTIMETRES.

d. Measure the length, width, and height of the box in
centimsetres, Length
height _em: Multiply these nurabers to find
the-valume in cubic:centimetres,

cmx  cmx em= e,
Are:the answers the:same in c.and d.?

cm; width cm;

B. DEVELOP YOUR ABILITY 10 ESTIMATE IN CUBIC

- incubie centlmetres

2

3.

4, Boxof staples.‘ o

I, THRLITRE()

A.DEVELOP A FEELING POR A LITRE

Reméiibies the size of a cubic centimetre, For each of

CENTIMETRES

You are now ready to develop your ability to estlmate

the following itéms, use the ptocedures for estimating in

eatres,
HowClose
Estimate Mensurerent. “Were You?
(cm) (cm?)
Indexcardfle .
box. —
Freezer contamer —
Pager clip box, —

1. Take a one litre beaker and:fill:it with water.

2. Pour the water into paperzcups, filling each as full as: yeu
usually do How many cupydo-you fill?

THAT IS HOWMUCH ISIN'ONE LITRE'
3. Fillthe htre»contamer withrice.

THAT ISHOWMUCH IT TAKESTO FILL A ONE
LITRE CONTAINER!.




B, DEVELOP YOUR ABILITY 10 ESTIMATE INLITRES

" You e now ready to develop yur ability to estimate in |

. litres.: To write two and one-half ltres, you write 2.5 1, or

2.5 litres. To write one-half litre, you write 0.51, or 0.5
litre. To write two and three-fourths litres, you write
2, 75 l,0r 2.75 htres :

For each of the following items, use the procedures for

‘.“DEVELOP voun ABILITY TO ESTIMATEINMIIL TRES

You are now ready to estlmate in mllhlltres Follow the ‘
procedures used for estxmatmg metres | RPN

‘ HowClose
Estunabe Measurement Were You? = -
() (ml)

wiardll juice can,

stimating in metres.
gstimating in metres How Close Paper cumror tea

Estimate Measurement Were You? o P
m . Soft drink can.
Bottle,

. Medium-size
freezer container.

Large freezer
container, IV THE CUBIC METRE (m )

Small freezer |
container, A DEVELOPAFEELING FORACUBIC METRE

o

4 Boorjig. 0 —— 1 wPldLeaonemetresquareon theﬂoornexttothewall

1N THE MILLILITRE (ml) | o 2? | Mewureametre UP the .
I - : . icturea box that would flt into that space,
| THAT IS THE VOLUME OF ONE CUBIC METRE'

* Thereare 1000 milliltes in one it 1000 mi= 1 ltre, Hlf
 alitre is 500 milllitres, or 0.5 litre-= 500 m.

A DEVELOP A FEELING FOR AMILLILITRE. B. . DEVELOP YOUR ABILITY TO ESTIMATE IN CUBIC METRE"

1. - Examine a centimetre cube, Anythmg wh1ch holds ‘For each of the followmg Items, follow the estlmatmg proced
1o’ holdsIml. ‘ ures used before, |

Flllalmllhlltre measuring.spoon with rice. Empty: the Est unate Measurement %g:; g‘::f’,

- spoon into your hand. Carefully pour the rice infoa (m ) (m)
small pile on'a sheet of paper,

* THATIS HOWMUCH ONE MILLILITRES! L Officedesk.
. Flll theomlspoon with rice, Pout the rice.into. another 2 Tile cabinet.'
| pile on the sheet of paper. - 3 Smal room

,MIMTHAT ISSMILLILITRES OR ONE TEASPOON' | o

. Tillthe 15 mlspoon with rice. Pout the rice mtoathud; ]
_‘plle on the paper. ‘

. THAT IS 15 MILLILITRES OR ONE TABLESPOON'

e Cae £R FOR vocmomu Eoucmow =




Kilogra'm, Gram

_ The mass of an object is a measute of the amount of mattey in the
- object. This amount is always the same unless you add or subiract some
" matter from the object. Weight is the term that most people use when
- they mean mass. The weight of an object s 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 be
" 20 pounds. This difference is because the pull of gravity on the moon
- i less than the pull of gravity on eaith. A person’s mass on the earth

< and on the moon would be the same. The metric system does not

- measure weight--it measures mass. We will use the term mass hete.

N Thé symbol for gram is g.
The symbol fot kilogram is kg.

" “Thete are 1 000 grams in one kilogram, or 1000g=1kg.

Half a ilogrem can bewritten a5 500 gor 0.5 kg
A qu’arter of a kilogram can be written as 250 g,or 0.26 kg,
-~ Two and three-fourths kilograms is written as 2,75 kg,

1 THE KILOGRAM (kg)
 DEVELOP A FEELING FOR THE MASS OF A KILOGRAM
Using a balance or scale, find the mass 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 seale or balance,

L. THE CENTER FOR VOCATIONAL EDUCATION

MASS (WEIGHT) MEASUREMENT ACTIVITIES

T e b

Mass
(kg)
1 kilogram bos. ——
Textbook, —_— J
:Bag of sugai. | —
Package of paper.
Your own mass.‘ —

DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

"“”For the followmg items ESTIMATE the mass of the object in

Kilograms, then use the seale or ba'xance to find the exact mass
of the object, Write the exact mass in the MEASUREMENT
column. Determine how close your estlmate .

~ How Close
Estimate Measurenwnt, Were You?.

g)  (kg)

Bag of rice.

Bag of nails.

Large purse or
briefcase,

Another person,
A few books,

Exerclse 4
(contmued on next :



'TEMPERATURE MEASURENENT ACTIVITIES

Degree Celsius

1. DI'GREE CELSIUS (°C)

Dégree Celstus (°C) is the metric measure for temperature.

A. DEVELOP A FEELING FOR DEGREE CELSIUS

Take a Celsius thermometer, Look at the marks on it.

L

Find the temperature.

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

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

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?

Put some cold water in a container with a thermometer,
°C. Dip your finger into
the water. Is it cool, cold, or very cold?

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 tempera-
ture is not as high as your body temperature,

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

* AFEVER 18 39°C.

AVERY HIGH FEVER IS 40°C,

. 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 are, ‘ | : -

| How Close

- Estimate Measurement Were You?
() ()

Mix some hot and

cold waterina. |

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-
fure,

Sunny window sill.

Mix of ice and water.

: Temperature at

floor.

. Temperature at

ceiling.

- G{ THE CENTER FOR VOCATIONAL EDUCATION
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UNIT

OBJECTIVES

'(he student will recognize and use the metric
terms, units, and symbols used in this occupa-
tion.

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

¢  Given a measurement task in this occupa-
tion, select the appropriate metric unit
and measurement tool.

SUGGESTED TEACHING SEQUENCE

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

 Discuss with students how to read the
tools.

Present and have stﬁdents discuss
Information Sheet 2 and Table 2.

. Have students leam occupationally-related
metric measurements by completing
Exercise 6 and the appropriate Exercise 7.

s

METRICS IN THIS OCCUPATION

Changeover to the metric system is under way. Lafipeecorporations are already using

metric measurement to compete in the world market.. i metric system has been used in
various parts of industrial and scientific communitiestiiears. Legislaéian, passed in
1975, authorizes an ordetly ransition to use of #he mebsiC wystem. A-siinesses and
industries make this metric changeover, employe”s vill meeito use meesic measurement
in job-related tasks.

i
i

Table 2 lists those metric terms which are most cp-"yly used in-this occupation.

These terms are replacing the measurement units used war: 'y, What kinds of job-
related tasks use measurement? Think of the many diffent xinds of measurements you
now make and use Table  to discuss the metric terms M -eplace them. See if you
can add to the list of uses beside each metric term.

R
. .

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

1 THE CENTER FOR VOCATIONAL EDUCATION

Information She’éty-z_:.‘ B




- 13' |
. METRICUNITS FOR LITHO PHOTOGRAPEY,

0¥ E?”ESEJH STRIPPING, OFFSET PLATEMAKING

WEM Unit Smlwl Use:
A e g g, ' it
thho-plates, blanket, paper, layout size, paper
e sige; gripper matgirs, co b d, film holder
i . milimelre - ;hug;ﬁ; girs, copy board, film holdes,
contimetre cm.,. Sheet fih}i,-proof print pape, layout masking
‘ sheet, ewfargements and reductions*
Man gam . ! Ik diyer; etch gun
1 Klogram kg Maga (weight) of press, supplies, printing ink,
' cxoera, platebummer
Ve wwdty millilitre nl Waater, developing, fixing, hypo solutions;
T . wttion tanks**; lacquer, presetvative,
litre ] opaque
cubic centimetre cm’ Teweloping and fixing solution containers,
demeloping tanks and trays**
— it
Pregire kilopascal kBa Arpressure and vacuum settings
Tow; ‘rteier | dogree Celsius - °C Room temperature, solution tempetatures,
o 1 - huwidity.
Dilutius/Concentrates millilitres per itre ml/l | Mixing solutions
gran per lfe e Mixing powdets ot erystals to liquids,
electrostatic solutions, electrostatic mix
and toner
Application; rates millllitres per square metre ml/m2 Estunatmg matenals needed and applymu
N - 2 © ‘mteriels - :
grams per square meie ;;Im2

*Fitheroagimmizes.or millimetres may be used. A final decision has not been wade by U5, manufacturers, To abtain current information ‘
e . CODARCH R 00 . Amocmhnn of Photographic Manufacturers . e e et e et e

** Capagiwenif ks, trays, and reservoirs can be given either in terms of liquid capacity (millilitres and litres) o in tetms of cubic volume
{cublensniCiwsiens) of the inside space,

m FOR VOCATIONAL EDUCATION Table 2




* TRYING OUT METAIC LNITS

- S SRARASNEN M R
To-give you practice wi  metric unils, first estimate the measure- Fstimate | Actual,
ments.of the items below. ¥ 2 dowa yeout brest guess next to theriter; — g ~——
Then actually measure the it= and wiite down your answers using:the 16, Measnring cup (metric) i
cormectmetric symbols. Thenore you practice, the easier it wil ke - -
‘ —_ 17. Milk containes.
| Estimate Actug -
- 18, dug
Length Ry
1 P wilh 19, Plate sink |
% Hadspm - 20, Suall'nox orpackage
3 Yowhegt 21, "Tube of ink
_ 4, Spacing between:rex{ister pins 22, Tray atsafefﬂllevel ‘
5. Height of plate rub-up table i
. — Mass
6. Length of offset plate 23, Texthook
7. Sheet of paper 24. Nickle
8. Tray length 25, Yourself
0. Safedightdistance 26. Leny filter
A;‘ea 27, Aquantity of powdered-fixer
10, Datkroom floor .
T pres o 28, Alitre of water (net)
19, Stripping table Temperature -
~ —~ 23, Qutsige
13. Masking sheet -
30. Darkroom
fi"‘"’“”’""“‘"“'““"‘“‘“174:’""‘Sheet‘of“pﬁnt“‘paper"’“ ‘‘‘‘‘‘‘‘‘‘‘ l USRS ISR B oot tvtuimsseyturtutuiuviie s — -

Volume/Capacity
15, Small bottle

31, Robtap water

.

€old tap water




LITHO PHOTGGR&PHEY WITH METRICS

‘ It & important to. know: what metric measurement:to use. Show
" what measurement to use in the following sitaations,

1. Height of open camera:back

15, The bellows extensions in setting

the camera for areduction

2. Mixing rate for stop bath soltion

3. Distance from camera meck 32
flash lamp

4. Ares of enlarger 558le

5. Length of lab camera rails

6. Spacing between: darkrogm
safe lights

. Glass area of darkroom mrinting
frame

8. Cubic measurement of feelab
camera

9. Capacity of developer cufitaner

10. Volume of liquiiin parti=fiill
Jugof stop bath sy

- 11. Temperamre of a.developer
solutios

g

12 Bizeof a plate

3. Thesamounts of tifferent ingredients
needed to male ogaflon of Eming
bath

i g o s

L E T e o

| |1 METRE

.. Thesteaie af reprofuction Trsetting
thercanesnior pzaduction

BASIC CAMERA SETUP FOR PHOTOGRAPHING COPY

COPYBOARD

N

1 METRE ~———»

o ot e e e T e P b, P it o g Al il e il P, 5 Sk s e A

Exercise 7 (Litho Photography)



5

OFFSET STRIPPING WITH METRICS \
It is important to know what mettic measurement to use. Show 5 \\
 what measurement to use in the following situations. 13, Measure 2 flat for a dup position '

' e 14. Determine the distance necessary for
1. Mass of fixing crystals to make the required gripper margin |

~ 4 litres of solution
, 15, Determine height of largest strip
8. Area of replacement glass on - e
sripping tzble in Cm? printer font available in the lab
16. Determi id
3, Cubic measurement of stripping reZuil;Tén feof?}?:;dtg:: fopt and vt
table

4. Vauun s plabume

5, Reiétive humidity of plate rooms

6. Capacity of opague jar

7, Volume of silver print fixerin a
partially filled jug

DL
8. Measurements of a stripping table: |
i Lengfh | .4
b. Width
c. Area j

d. Height

1]

9, Cut a sheet of goldenrod paper fo
- press plate size (flat)

BERE

g =

10, Locate the center of the flat

- 11. Measure for drawing thesize ofa B
‘dress sheet on a flat o S

© 12, Messure for drawing the liner to
. position the image for final production

Exercise 7 (Offset Stripping)




SLATEMAKING WITH METRICS | S

It is important to know what metric measurement to use. Show
what measurement to use in the following situations, . 15. Water temperature for
‘ washing plates

1. Mass of erystal to make 4 litves
’ of silverprint hypo solution

2. Area of replacement glass on
plate bumet in ¢m?

3. Mixing rate of gum arabic to
water for plate solution

4, Cubic measurement of lab plate
bumer

b, Vacﬁum pressure in lab plate
bumer

6. Distance from plate to light
source

1. Relative humidity of plate room

8. Capacity of cubitaner of developer /

9. Application rate of type “R”
plate developer .

10. Volume of liquid in half empty
Jug of gum arabic -

- 11. Temperature 6f the plate room

" 12. Mixing raté of caustic solution

13, Application rate of asphaltum

8 e s b e e e e

e L e
- - s A - o e
—..

14. Solution amounts required for
making a zinc (albumin)
plate

8 THE CENTER FOR VOCATIONAL EDUCATION ' Exercise 7 [Offset:IPlatemaking)
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UNIT |

OBJECTIVE

: ‘The student will recognize and use met:
tic equivalents.

Given a metric unit, state an equivalent
- in a larger or smaller metric unit.

" SUGGESTED TEACHING SEQUENCE

Make available the Information Sheets
(3 - 8)and the associated Exercises-
"(8-14), one at a timg,

2 As soon as you have presehted the -
" Information, have the students complete
each Exercise,

~ Check their answers oi.the page titled
ANSWERS TO EXERCISES AND
TEST. |

METRICMETRIC BQUIVALENTS

Centimetres and Millimetres

F —
|||||||||||ll”|”l‘ll”‘l”llllll‘|”|||”|‘”H‘”"|Wl | |
123456 17 12345%6

Look at the picture of the nail next to the ruler, The nailis 57 mmlong, Thisis5 em+ 7mm.
There are 10 mmin each cm, so L mm = 0.1 cm (one-tenth of a centimetre). This means that
Tmm=07 cm, 5057 mm = §em+7mm ‘
= hem+0.7 ¢m
= 5,7 em. Therefore 57 mmis the same 25 5.7 e,

Now measure the paper clip. Itis 34mm. This is the same. as3cm +____mm. Since each
millimetre is 0.1 cm (one-tenth of a centimetze), 4 mm = em. So, the paper chp s
34 mm = Jem*4mm | |
S g Qi T
= 34 om. This means that 34 mm is the same a534cm.

,Information' SheetS |

---4--Test~perfonnance by-using Section.B.of
o “Testmg Metric Abilities."

. THE GENTER FOR VOCATIONAL EDUCATION

Now you try sore,
a) 26mm= e cm e) 13%mm = em
b) 583 mm = m f) 802mm = em
¢ ) 94T o g 1400 mm e

d) 680mm = e C - h) 2307Tmm = e—cm

Exe’rcise 8




‘Thete are 100 centimetres in one metre. Thus,

- dm= 2x100em= 200 cm,
dm=* 3x100em= 300cm,
§me 8x100cm= 800cm,
3m* 362100 cm = 3600 cm,

| There e 000 millimetres in one metre, so

qm= 2x1000mm= 2000 mpm,
o e 3mE 3x1000mme 3000 mm,
6m= 6x1000mm = 6 000 mm,
24 m = 24 x 1 000 rum = 24 000

From your work with decimals you should know that.

one-half of & metre can be written 0.5 m (five-tenths of a metre)
one-fourth of a centimetre can be written 0.25 em
(twenty-five hundredths of s centimetre)

| This means that if you want to change three-fourths of a metre to.
| millimetres, you would multiply by1000. So

0.75m= 0.75x 1000 mm

z i%%xlOOOmm

1000
15x 160 M

75 %10 mm

"

n

o

(Métres, Centimetres, and Millimetres

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

_ Information Sheet 4
Fillin the following chart,

Milllitres to Litres |
There are 1 000 milllitres in one litre, This means that
2000 millilitres is the same as 2 litfes,
3000 ml is the same as 3 litpes,

4000 ml is the same as 4 litres,
12 000 m is the same as 12 litres.

Since there are 1 000 mililitres in each litre, one way to change milli
litees $o litres is to divide by 1 000. For example,

1000
0 1000 ml = T litee = L litee,
r N
= 2000ml = %g%g- litres = 2 litres.

And, s a final example,

28000 s
28000 m! = "1"66-6 litres = 28 litres, -

What if something holds 500 ml? How many litres is this? This is
worked the same way.

500 ml =-l-%g-g itre = 0.5 ltre (five-enths of a litre ). S0 500 m |
thesane soerall 08)ofalte.

Change 57 millilitres to lires,

57 ml =m‘r% litre = 0,057 litre (fifty-seven thousandths of a ‘

litre),
‘ N

Information Sheet 5
Now you try some, Complete the following chart,

- ~ - Bercise 9

'THE CENTER FOR VOCATIONAL EDUCATION

metre centimetre | millimetre millﬂitres lres %
m om mm i) 0 e
! 100 1000 3000 3
2 200 .- 6000
3 - 8
9 14000
5000 3
bl 300 0.4
0.8 80 700
0.6 s ‘ 600 09
25 25 250
148 047
639 ‘ 25

Erercise 0.



itres to Nillitres

"So,

2 litres= 2
T litres= T
13 litres =15

X1000mi= 2000 ml,
x 1000 ml= 7000 ml,
x 1000 m! =13 000 m!,

:?"erat'do ybu do if you need to change litres to milliitres? Remember,
“there are 1 000 millifitres in one ltre, or 1 litre = 1 000 m.

[ I(llograms to Grams

To Lhange kllograms to grams, you multlply by 1 000

;) = 4
B kgD

x1000g= 4000g,
x1000g=23000¢,

\. J

0T5kg= 075x1000g= 750¢

Information Sheet8
Complete the following chart, o

75

| 065 litre = 0.65x1000ml= 650 ml J)
: . . kilograms grams
| Information Sheet 6 k| @
Now you try some. Complete the following chart. ' ‘ o
o 7 0
: p— I
htlres mlll;l;tres : 2000
4
g 3000 044 o
5 3 175 - Fxercise 13
1 . oo
T Changing Units at Work
8 ga Some of the things you use in this occupation may be measured in - -
180 Exercise N different metric. units. Practice changing edch of the followmg to BN
‘ N metnc equwalents by completmg these statements -
Grams to Kllogmms a) 500 e of sxlver‘pnnt papet is | . m
There are 1 000 grams i in one kilogram. This means that b ) 250 ml of solution is | ]
| ' ¢)Sem diameter containet is _ . mm
2000 grams is the same as 2 kilograms, d)2500gofhypocrystalsls ook
e ) 279 mm film is__ ’ g,c,m.,
5000” theseme s kg E f ) 026 litre of liquid plate developer s _ .l
700 g is the same as 0.7 kg, and so on. g) 60em cardstockls : " m
h.) 500 ¢ of fixer crystals is kg
| To change from grams to kilograms, you use the same procedure for i) 10m roll of tapeds______ o
| —changing frommillitres to litres | j.)-500.ml graduate holds_ ]
- Information Sheet 7J k) 2ltes o ate —
Ty : ‘ ‘ 1) 2m work tableis ___ o
"‘Trythe followmg ones. . ) 55 g oerystlsis Tk
ng’ | ”“kf‘"" ) 30 om glass stireing rod is__ _
. - 0) 0.5m lamp-fo-subject distance i ___m
4000 4 ..p) 360 of wiping pads is ke
9000 0 e o -
A q) u o e , |
} 8 RV '
- Exercise 12.




ORJECTIVE
The student will recognize and wse

instraments, teels, and devices for mes-
suremont Sasks in this eceupation,

. Given metric and Customary tools,

instrumests, or devioes, differentiate

 etween metric and Customary.

Given 2 mesouroment task, sefoct

sid Uge an approptiate tool, in-
strument of device,

Given & metric measurement task,
judge the meftic quantity within 20%
and meagure within the accuracy re-
quireddy the task,

SUGGESTED TESCHING SEQUENCE }

Assemble metric and Customary measur- |
ing tools ameidevices (rules;sscales, °C
thermometesdrill bits, wrenches, micto-
meter, verniznicalipers, fecler gages) and
display in separate groups at learning
stations. I

Have students examine metric tools and
instruments:for distinguishing character-

istics and compare them with Customary
tools and instruments,

Have students verbally describe.charac.

SELECTINGANDUSING
METRIC INSTRUMENTS , TOOLS AND DEVICES

~ Selecting an improper too] or misreading  scale can result in an improper seles form, .
wasted tire and materials, loss of customers, or injury to self or fellow wotkers. For example,
enixing chemicals at 52°F instead of 52°C (about 126°F) would mean the crystals wouldn't
go into solution propetly and film or paper could be ruined in processing. Here are‘s"ome |
fggestions:

L

.common fractions (3/8). |

Find out in advance whether Customary or metric units, tools, instruments, or pro- -
ducts are Reeded for a given task. -

Examine the tool or instrument before USIRE it.

The metric system is 2 decimal system. Look fot units markedaff in Wholemmnbers,;.:*
tens or tenths, hundreds or hundredths,

Look for metric symbols on the tools or gages sach as m, m, kg, g, kBazete,

Lok fordecual ractions 0.25) ordecima mixed frctions (450)raterthn. -

Some productsamay havea speal metric symbol such as 2 block Mito:shemzthey are™ |
metric. =

Don't force bats, wrenches, or other devices which are not fitting:properly.

Practice selecting:and using tools, instruments, and devices,

- THE CENIR FOW VOCATIONAL BILCATION

teristics,

Present or make available Information
Shee!. 9. :

Mix metric and Customary tools ot
equipment at learning station. Give
students appropriate Bxercises 15 and
16.

. Test performance by using Section C of
. “Testing Metric Abilities.”




 WHICH TOOLS FOR THE JOB!

MEASURING UPIN LITHO PHOTOCRAPHY

 Practice and prepare to demonstrate your ability to zdentlfy
select, and use metric-scaled tools andinstruments:for the tasks given

pnate precision.of the tool, instrument, or task.

below. You should be able to-use the measurement tools to the appro-

1 Determine:the fili qutter:settingfor a sheet of stock film.

2 Place order for 3 months supply of scncentrates and solutions
 for camera/processor,

3. Measure the distance of the lamps from the copy board:
2. atds°
b at60°

4, Mix four litres of Litho developer in proportion 1:3:
a. Stock solution.A

b. Stock solution.B

. -Set sink temperature control at specified temperature and
check tray developer temperature, |

. Using fixer in powder form, measure out by mass enough for
- ahalf batch,

. Select  pisce of in-stock film or print paper. Measute it in
metric so that you could re-order in a metric size.

| v8. Determine the volume of developer the largest lab development
' tray will hold when leled toa depth of 25 mm,

" For thie:tasks below; estimate the metric messurement to within
90% of actual measurement, and verify the estimation by megsuring
ta the:accuracy required by the task.

Estimate

1. Maximum image size of lab camera

Verify .

2.

Tempersture controlled area of
developing sink

.Temperature of:

a. Darkroom

b, Outside

¢. Film storage area

ey,

Volume of box of developer

Capacity of lab trays

Areaof datkroom

Mass of powdered fixer for
solution

Mix stop bath solution

Determing cubic measurement
of dzekroom developing sink

9. Mix four litres of stop bath using ratio-of one part acetic acid
10.16 parts water.

i’ ..:1_0. Determine the mass of a cubitaner each of developer A and B.

10.Mass-of cubitanes of develaper

' THE CENTER FOR VOCATIONAL EDUCATION

Exercise 15 (Litho Photography)

Exercise 16 (Litho Protogrphy)




WHICH TO0LS FOR THE JoB?

MEASUENG UP N OS5 SR

Practice and prepare to demonstrate your ability to identify,
below. You should be able to use the measurement tools to the appro-
~ priate precision of the tool, instrument, or task.

Select and demonstrate or describe use of tools, instruments, or
- devices to: ‘

1. Mix fxing slution of 5 g of cystls o 4 s of wate,

% _béténnine cubié Measurement and necessary working space
for new ljght table. | :

3. Check temperature in stripping area and storage room,
4. Space register pins for step and repeat form,

8. Check masking theet for proper thickness for 70% basic
. .. Weight. |

8. Calculate amount remaining in partially full opaque jar,
7. Estimate cost of Ulano Rubylith to cover full magking sheet.

8. Using the diagonal of the printing frame as & guide, determine
- distance from glass to light source | '

9. Detemiine the maximum printing dimensions of lab press,

" selec, and use metriecaled tools and instruments for the tasks given |-

For the tasks below, estimate the metrie meamrement to
within 25% of actual meagurement, and verify the estimation
by measuting to within the precision of the tool,

‘Estimate Verfy
1. Determine maximum number of |
- forms 22 mm x 8 mm that can
be run at one time on a ab press |

2. Temperature of:
B Strippingares
b Outside

¢ Storage area

3. Bstimate the amount of ulario
mask necessary to cover a full
press sheet

fixing crystals

5. Check relative humidity of
stripping end plate room

6. Adjust vcuum pressure on print.
ing frame to metric equivlent of
25 psi ' :

7. Order replacement glass for
light table -

s e bt

8. Calculate mass of 500 sheets
of 80# masking sheet for lah
press ‘

. THE CENTER FOR VOCATIONAL EDUCATIPN

. Exercise 15 (Ot Sripping)

Exercise 16 (Ofet Srpping)




WHICH TOOLS FOR THE JOB!

MEASURING UP IN OFFSET PLATEMAKING

" Practice and prepare to demonstrate your ability to identify,
select, and use metric-scaled tools and instruments for the tasks given

Determine the relative humidity of the plate toom.

Check temperature in plate room and plate storage area.

plate production.

 or th asksbelow, etimatethe metric measurement fo within

95% of actiial measurement, and verify the estimation by measuring

lab press

below. You should be able to use the measurement tools to the appro- to the accuracy of the tool,
. priate precision of the tool, instrument, or task. e Vet
[ stima erify
: 1. Mix fixing solution of 55 grarms crystals to 4 litres of water. 1. Longest dimension of plate for '

2. | Qgtg@me cubic meastrement and necessary working space

- for new pnntmg frame, 9. Glass area in plate bumer
3, Caloulate the costing solution required for 50 plates for the 3. Tempetature of:

- b, o B e

a. Plateroom

b Oubside

¢. Dlate storage area

6. Adjust vacuum pressure on printing frame o metric
-~ equivalent of Z5pi. | 4. Areaof plate sink
g 1, Caleulate the approximate materials cost per em? of § days Size of small bottle of plate

finisher

‘‘‘‘

g Mix gum arabic solution using a ratio of 1 part gum o 6
3 parts water. |

. Partislly fill jug of gum arabic

: ' i f siverpeint fx
9. Measure the distance from the printing frame glass to the T Iﬁﬁ: sack of sitverprint Ixing

light source,

| . 8. Humidity of plate
10,, Calculate the type “N" developer needed to develop 100 Humidity of peierocn

plates for an offset duplicator, 9, Area tequired for lab platemaking

o oppmtion

10, Volume of developet in cubitaner

Exercise 15 (Offset Platemaking)

Exercise 16 (Offset P.latemaking) ‘
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OBJECTIVE

The student will recognize and use metre

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. T

SUGGESTED TEACHING SEQUENCE

.+ Assemble packages and containers of

materials,

Present or make available Information
Sheet 10 and Table 3.

Have students find approximate metric-
Customary equivalents by using
Exercise 17,

Test performance by using Section D of
“Testing Metric Abilities.”

| METRICOUSTOMARY EQUIVALENTS

During the transition petiod there will be a need for finding equivalents between systems.
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:

1. Determine which conversion table is needed.

2 Look up the known number in the appropriate column; if not listed, find numbets you
can add together to make the total of the known number,

3. Read the equivalent(s) from th%ext column,

Table 3 on the next page gives an example of a mettic-Customary conversion table which

you can use for practice in finding approximate equivalents, Table 3 can be used with Exercise
17, Part 2 and 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
symbol ~ means “nearly equal to.” '

1tsp>5ml

1 em % 0,39 inch linch ~ 2,54 cm Iml~02tsp

1m#3.28 feat 1 foot 0,305 m Iml~007thsp 1thsp~15ml

Im>109yads  lyard~09lm 11%338floz  1floz~296ml
lkm~0.62mile  1mile=~161km Il~42cups  Leup>237ml
lem 016sqin  1sqin~65cm? 11221 pts 1pt~047]
Im' ~108sqft  1sqft~009m* 112106 qt 1gt~0951
Im* ~12sqyd  1sqyd~08m’ 11026gl  1galx3791

1 hectare ~ 2,5 acres Lacre ~ 0.4 hectare 1 gram ~ 0,035 oz lozx283g

lem* 006 cuin  1cuin®16.4 om? lkg~221b 1b~045ks
Im' 3B3euft  leuft~003m® 1metric ton>22050  1ton= 9072 kg
Im'~13cuyd  leuyd~08m?® 1kPax0145psi  1psi~6895kPs

bt 44 A e W s e R e SR a5 bt

*Adapted from Let's Measure Metric, A Teacher's Introduction to Metric Meosurement. Division of Educational |-

e ‘ ' Redesign and Renewal, Ohio Department of Education, 65 . Front Street, Columbus, OH 43215, 1975,
Y the centen FOR VOCATIONAL EDUCATION k | |

J

Information Sheet 10




- CONVERSION TABLES

. MILLIMETRES TO INCHES

mm Inches mm Inches mm Inches mm Inches

100 393 10 039 | 1 0.04 01 0.004

200 W W 079 2 008 | 02 0.008

0 18l 3 118 3 012 03 0 3

400 16,74 4 157 4 0.16 04 006

o 500 1968 50 197 5 020 05 0.020
e 600 2,62 60 236 6 0.24 06 . 00

00 256 n 2T 1 0.8 07 0028

0 S5 | & 315 B 01 08 0.031

900 3543 9 354 9 0.35 09 0.3

1000 mm or 1 metre = 39,37 inches
INCHES T0 MILLIMETRES

Inches min Inches mm Inches mm Inches mm

1 24 01 254 n 0.25 gor 003

2 508 02 508 02 051 | o2 005

3 16.2 03 162 B 076 03 008

¢ W6 | 04 1016 Mo 004 010

5120 05 w5 121 05 013

6 14 | 06 BH 152 | 006 015

7 ms | 1 1B R R

8 203.2 08 4 08 20 o8 020

9 2286 09 228 09 229 009 028

12nches or 1 feet = 304.8 mum or 30.48 em

' ~,TH£cem£nFoavocmonmoucmou | | Tab|03m o




* ANY WAY YOU WANT IT

o

1. With the change to metric measurement some of the things you
order, sell or use ate marked only in metric units. You will need
. tobe familiar with appropriate Customary equivalents in order
to communicate with customers and suppliers who use Customary
units. To develop your skill use the Table o Information Sheet
10 and give the approximate metric quantity (both number and
unit) for each of the following Customary quantities,

Customary Quantity . Metric Quantity

2) 21bs. of hypoerystals
b) 4 qts. of gum arabic solution

¢ ) one-gallon jug

d) 1pt. of lacquer

¢ ) 50 yd. roll of tape

f') 4 oz, of fixer crystals
g) 3 ft. lamp-to-subject distance
h) 12 in. photographic paper

i ) 1gt. of hypo-clearing solution

j ) 2 0z.dry powder saper

k) 1 qf. preservative

L) 211, oz of developer

m) 24 in, paper stock

n ) 12n. lab tray

0) 811, oz. can of spray

2. Usethe conversion tables from Table § to convuit the following;

a)25mm= _in.
b} 585.5 mm = A ]
¢ 0imm= in,
d) 0,001 in, = mm

REQUISITION
Date s
For —
Job No, Date Wantgd
Deliver to
QTY | UNIT ITEM
Requested by e
Approved by N

e)81/2in, = my
£)0.0lin= m

3. Complete the Requisition Porm using the items listed. Convert
the Customary quantities to metric before filling out the form, -
Complete all the information (Date, For, Job No., etc.)

Oder the following supplies:

2) One20in. x 24 in, plastic developing tray

b) One 18 in, stainless steel T-square

¢) 11b. of photoengraver’s etching ink

d) Ten1%in, x 17 in, metal plates

e) Four9 oz jars of Opaque

) Six rols of ruby litho tape 3/8 in, wide

8) Onegal. of universal gum arabic, 14 degree Baume

o F{ THE CENTER FOR VOCATIONAL EDUCATION
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W“" ~[D] " kikograims

PCTION A

1. One kilogram is abeut Mee o -

ofa:

[A] mnickel

[B] apple seed

(C] basketbel

[B) Volkswagen “Boetle”
2. A square metre is showt the

weaof:

[A] thie sheet of paper

C[B) acad tovle bop
[C] abedspeond
(D] apostage damp

3, Press plate dimensions are
measured in:

[A] metres
(B] millimetres
[C] miligrams
(D] kilograms
4, Developiné solutions are
measured in: :
[A] cubic metros
(0] centimetres
(C] millilicees
[D] kilograms
. T’he mass of fixer in powdeted
form is measuted in:
[A] millilkee
[B] centimetres
[C] cubic netros

6. The correct way to write twenty

SECTION B

8. A macking shoot 60 contimettos

framsis: wide slso has a width of:
Al Mg [A]  wiinbes
[B] 20Gm, (8] 6060 mitimetres
€] 295 [C] 668 millimetres
(D] 20¢ (D] 0.6 millimetre
7. The aoateet woy \o wiile turelee 9. A 759 millitre bottle of pete
M willaebe ¥: fiishor is the same as:
[A] 12069 mm. (A] 7.8 litwe
(B] 12600 mm (B] 0.075 Kk
[C] 12 688mm (C] T8 Hres
(D] 12080mm [b] 875kt
10, Beven hundred fitty grams of
fixing crystals ia the same gs:
(A] 750 600 kilograme
(8] 7.5 kilograms
[C] 17580 kilograms.
(D] 0.75 kilogram
SECTION C
11, For‘ mmrii\g pﬂm you Woud
wea
(A] msasuring evp ot pradvato
[B]. e
[C] peowute joge
e | I B e

THE CENTER FGR VOCATIONAL EQUCATION
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'- 1, rrmmumum ' SECTIOND | 30, The equivalent of 200 men i:
' woltid vee a; ‘ .
[B] mecasuring cup or grduate '
) [A] pescel - 0] 141
g 0] prescure page 10} Ndtin
| 8] g 0] 1200
[B] w . - TR 4 O lﬂ.
[C] mitilie |
13, men‘inmmm [D] litre 21, The eqeivalent of 468 mm is:
you would use s: | [A] 18.10n,
[A] rulee 18, The mebeie ualt for mass which ‘
replaoes the ouce is: (B] 24.00in,
: [B] seae - (€] 1141
A] miltigiam } s
[C] pressure gage A 1D o
[D] container 18] pased - P
" ., (] il
+ ¥or mesquring kilopascals you
wouldwes: - —= (D] gram
[A] container 19. The metric unit for liguid messure;
[B] ruler which replaces the gallon is:
[C) sale [A] Kilolitre
(D] prmureme [B] litre
15, Estimste the length of the lne (€] millltr t
segment below: [D] metre
F x
(A} 23 grams
. Use this conversion table to
[B] 6 centimetres answer questions 20 and 21,
[C] 40 millimetres ‘
[D] 14 pascals mm in, mm in,
, | | 00 3% | 10 0%
16. Estimate the length of the line 20 787 0079
segment below: 300 1181 0118
| 400 1574 40 157
(A] 10 millimetres 500 19,68 0 197
. 600 23,62 60 2.36
B} 4 centimet : ' '
| (B) 4 centimetes 0 ME | W 96
3 (€] Apascls 800~ 31,5080 ~—3.15- e . : "
i (D} 23 miligrams 90 3543 % 354

| THE CENTER FOR VOCATIONAL EDUCATION RS
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EXERCISES 1 THRU 6

ANSWERS TO EXERCISES AND TEST

Bxercise 10
The answers depend on the items |
used for the activities, Tillilitees 1 litres
" EXERCISET i ’
Currently accepted mettic units of 3000 | 3
measurement {or each question are 6000 | (5)

- shown in Table 2, Standards in each [§000) | 8
occupation are being established 14000) | 0d)
NOW, 50 ANSWEYS may vaty, } R

EXERCISE 8 o 301 03
g 26em o) 12m o f 10_1 01 |

by B3em  f) 802em (900) | 09
¢ 9dem g 1400 cm 250 | (0.23)
d) 68.0cm ki 2307em (470) 0.47

EXERCISES 9 THRU 13 a5 | 021
Tables are reproduced in total. An- Exereise 11
swers are in parentheses, _
o litres | millilitres
Exercise 9 1 ml
metre centimetre | millimette g 80—00
m cm - mm 5 (5 000)
7 T 0| || s 00
R U L) o “;gg)
g 900) | (9000)]. T L480
B (500) 15000 0.48)
4 (T400) | (74000} Fxetcise 12
0.8 80 800y —
0.6 (60) 600 gams | kilograms
(0.0%) 25 25 g kg
(0.148) (148) 148 ,
(6.39) 639 (6 390) ; ggg (3)
S L0 e
(8000)| 8
300 | (0.3)
270 1 (0275

Exercise 13

kilograms
ke

grams
g

-

/

7000

1]

(11000)

550

25000

04

(400}

0.63

(630

(0.175)

175

Efxercise 14

a) bm

b) 0.25litre
¢) S0mm
d) 25kg
¢) 29em
f) 250ml
g) 600mm
h) 0.5kg
i) 1000cm .

j) 0slire
k) 2000 m]
[) 200em
m) 0,055 kg
n) 300mm
o) 80cm

p) 0.35kg
q) 2lem

EXERCISES 5 AND 16.

The answers depend on the
items used for the activities.

RXERCISE 17
Part 1,

o a) 090ke.
b) 3.8 litres
¢) 3.79 litres
d) 0.47 litre
e) 45.5m
f) 1132¢
g) 0915m

~~—rft)-30:48-cm

i) 095litre
j) 56.6¢
k) 095 litre
1) 59.2ml
m) 60.96 cm
n) 30.48cm

0) 2368ml -

Part 2.

a) 0.100in, (
b) 21.870in,

¢) 0.0041in,

d) 0,03 mm

e} 215.90 mm

f) 0.25mm

Part 3.

a) 508 cmx60.96 cm

b) 45.7%2em

¢) 045kg

d) 27.94cmx43.18 cm

e) 4-2664ml

f) 6-0.953 cm

g) 3.79 litres

TESTING METRIC ABILITIES

i, ¢ 8 ¢ 1 B
9. B 9. C 16 A
3 B 1. D 11. C
4 C 1.D 18 D -
5 D 12 B 19 B
6. D 13 A. 2 C
7. D ¥ D 2 A
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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 *Kilogram Scale
Measuring Tapes, 150 cm *Platform Spring Scale
*Height Measure 0 l‘ﬁ CaLPaclty
*Metre Tape, 10 m 10kg Capacity
*Tyundle Wheel Balance Scale with 8-piece
* Area Measuring Grid s
Spring Scale, 6 kg Capacity
VOLUME/CAPACITY TEMPERATURE
N et |
Nesting Measures, set of 5, Celsius Thermometet

50 mi - 1000 m!

Economy Beaker, set of 6,
50 m! - 1 000 ral

Metric Spoon, set of 5,
1ml- 25 ml

Dry Measure, set of 3,
50,125, 250 ml

Plastic Litre Box
Centimetre Cubes

SO ~

THE CENTER FOR VOCATIONAL EDUCATION

f  The Oho State Unwersty + 1960 Kenny Road « Columbus Oho 43210

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

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

A Assorted Metric Hardware~Hex nuts, washers, screws,
cotter pins, ete.

Drill Bits—Individual bits or sets, 1 mm to 13 mm range
Vemier Calipet~Pocket slide type, 120 mm range -
Micrometer—Qutside micrometer caliper, 0 mm to 25 mm
range

Feeler Gage~13 blades, 0.05 mm to 1 mm range

Metre Tape—50 or 100 m tape

G, Thermometers~Special purpose types such.as a clinical
thermometer

. 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 - '
L Ptressure Gages~Tire pressure, air, oxygen, hydraulic, fuel,
efe.
' VelocityDirect reading or vane type meter

Road Map—State and city road maps

Containers—Buckets, plastie containers, etc., for miing
and storing liquids ,
0. Containers—Boxes, buckets, cans, efc., for mixing and

storing dry ingredients :

SO

el ==

b »
F~ T/

==t

Most . { the above items may be obtained from local industrial,
hardware, ad school suppliers. Also, check with your school district's
math and science departments and/or local industries for loan of their
mefric measurement deviees, x

o v fr———

'Measurin‘g‘devices""cur'rently’:ir'e‘n“ot‘aviilﬁblé’.‘ Substitiite devices (i.e., thermometer) ™~
may be used to complete the measurement task.

‘Tools and Devices List B




~———tials-tnd-resouteeTist-for-secondary; postsecondary-teacher-education;

REFERENCES

Going Metric with the U8, 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 meastrement; commentary on conversions in Britain and Japan;
metric systems applications in paper and packaging, typesetting, and ma-
chinery and equipment; also has findings of survey on attitudes of graphic
arts firms toward the metrie standard. Has related tables and graphics.

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

Activity-oriented introduction to the metric system designed for indepen-
dent or group inservice education study. Introductory information shout
metric measurement; reproducible exercises apply tetric concepts to
common messurement situations: laboratory activities for individuals or
groups, Templates for making metre tape, litre box, square centimetze grid,

Measuring with Melers, ar, Houw to Weigh o Gold Brick with a Meter-Stick.
Metrication Institute of America, P.0. Box 236, Northfield, IL 60093,
1974, 23 min., 16 mum, sound, color; $31000 purchase, $31,00 rontal,

Film presents units for length, atea, volume and mass, relating each unit
to many common objects, Screen overprints show votrect use of mettic
symbols and ease of metric calculations, Relationships among metric
mensures of length, area, volume, and mass ate illustrated in interesting
and unforgettable ways,

Metric Education, An Annolafed 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-

Metrics in Career Education. Lindleck, John R., Chatles A, Bennett Company,
Inc., 809 W, Detweiller Drive, Peoria, IL 61614, 1975,103 pages, $3.60,
paper; $2.70 quantlty school purchase,

Presents metric units and notation in a well-illustrated manner. lndmdual
chapters on metrics in drafting, metalworking, woodworking, power and
energy, graphic arts, and home economics. Chapters followed by several
learning activities for student use, Appendn mcludes conversion tables -
and charts, -

METRIC SUPPLIERS

Brown & Sharpe Manufacturing Co., Precision Park, North Kingstown, R1 02852

Industrial quality micrometers, steel rules, serew pitch and thickness gages,
squares, depth gages, calipers, dial indicators, conversion charts and guides.

Dick Blick Company, P.0, Box 1267, Galesburg, IL 61401
Instruetional quality rules, Lapes, metre sticks, cubes, height measiures,
trundle wheels, measuring cups and spoons, personal scales, gram/kilogram

scales, feeler and depth gages, beakes, thermometers, kits and other aids.

Millimeter Industrial Supply Corp., 162 Central‘ Avenue, Farmingdale, L. 1.,
NY 11735 ‘

Industrial fasteners, taps, dies, reamers, drills, weenches, rings, bushmgs, i
calipers, steel rules and tapes, feeler gages. - e

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

Machine tool precision measuring devices, micrometers, calipérs, dial
indicators, steel rules.

INFORMATION SOURCES

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

Charts, posters, reports and pamphlets, Metric Reporter newsletter, National . |
metric coordinating council tepresenting industry, gov::mment educatlon,
professional and trade organizations,

and adult basic education, Instructional materials indexed by 15 oceu:
patlonal clusters. types of materials, and educational level,

Metrie Edueation, 1(’0sluon aper for Vocational, Technical and Adult Edu-
cation, Product Utilization, The Center for Vocational Education, The
QOhio State University, Columbus, OH 43210, 1975, 46 pages; §3.00,

Paper for teachers, curriculum developers, and adrainistrators in voca:

tional, technical and aclult education, Covers issues in metnic education,

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

Metric Committee, National Association of Photographic Manufacturers,
600 Mamaroneck Avenue, Hamson NY 10628

Trade association which is cstablishing product standards, recommended
practices for the use of measurement units, and coordinating metric change-
over in the industry,

National Bureau of Standards, Office of Information Activities, U.S, Department of
Commerce, Washmgton DC 20234 ‘

Free and inexpensive metnc charts and publications, also lends films and
displays,




