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Deﬁlgned to meet the job-related 'metric measurement

needc of ‘students in automotive merchandising and petroleum marketing
clasees, this instructional package is one of fiwve for the marketing
and distribution cluster, part of a set of 55 packages for metric

)

~

\

instruction in different occupations. The package is intended for
students whc already know ‘the occupational termlnology, measurenent
teras, and tocls currently in us®&. Each of the five ugpits in this
1nstrucﬁional Fackage contains performance objectives, learning’
act1v1t1es, and supporting information in the form of text,
exefcises, and tables. In addition, suggested teachlng technlques are
included. At the back of the package are- chect ve- based evaluation
7 items, avpage cf-answérs to the exercises 'and t sts,aa list of metric
« materials needed for the activities, ‘references,. and a list of ,  »
suppllers. The material is designed to accommodate a variety of
ifidividual teaching and learning styles, e.g., independent study,
‘. -small group, cr whole-class activity. Exercises areqnntended to
facilitate experle es with. measurement instruments, tools, ‘an ¢ =
, devices usged in thi% occupation and job-related tasks of estimating v
*, and measuring. Ynit I, a general introduction to the metric system of '
measurement, provides infcrmal, hands-on experiences for the .

#

§ students. This unit enablgh students to become familiar with the
. basic metric units, their symbols «@nd measurement instruments; and
. to develor a set of mental refeEences .for metric,values. The metric

'system of notation also is explained. Unit 2 provides the metric
terns whica are used in this dccupatjon and, gives experience with~
ocsupational meagueement tasks. Un;F}B focuses on job-related metric .
equivalents and their relationships.. Unit 4 provides experience with -
Eecognizing and using metrlc ;nst:uments and tools in occupatlonal ' .
asuiebent tasks, It al€c provides experience AR—cComparing metric '
N cuctqgary meﬁ%uremen+ instruments. Unit & is des&gned to give
udents practice in converting cuetomary and metric measurements, a
sSkill considered useful durang ehe tran51tlon t,0 metric in each '

occupatlon. (Hr) L N -

c ’ ra.
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@ould\ﬂlready know. the

"t‘errr’rs,, and tools currently in use, These materials were prepared with
- the help of éxperienced vocational teachers, reviewed by experts, tested

" by “doing.”

TEACHING AND LEARNING . -

THE METRICSYSTEM - .,
THE VR |

'?I'his metrie mstructional package was designed to meet,job-related

metric_ measurement needs of studepts,
occupalional terminology, measurement

n classrgoms In differen

1t parts gf the United States, and revised before
distribution. oL

- Each of the five wnits "o_{'_instnfction]Coﬂtainé performance objec- |
tives, learning activities, and supporting information in the form of

text, exercises, and tables. [n addition, suggested,teaching techniques
are included. At the back of this package are objective-based evaliation
items, a page of. answers to the exércises and tests, a list of metyic
materials needed for the activjties, 'referepces, and a list of suppliers.

1

Classrot;m.expeﬁences with this instructional package suggest the
following tead\ing-learnjng strategles:

L Let the first experiences be informal to make learning the metric

system fun.

. ) . . ' /‘ L
2. Students learn better w:gdn,metric units are compared to familiar

. objects.Everyone should learn to “think metric.” Comparing
'1 metric\unit‘s Lo customary upits can be"confusing,

3. "+ Students will learn
4. ¢ Students should have experience with measuring activities before
- getting too much information.

' C ‘ , . ) ; R . ‘ ﬁ'
. .\love.through the' units in.an order which emphasnzes‘ﬁthe sim-
plicity of ;tbe metrit system (e.g., length to arex to volume):

g8 Teach'one concept at a time to avoid dv'ervwihelmingstudents‘wfth

L

| ERIC

“This unit enables studesits to become familiar with

* oo much materigl, - S !

M o " G :
Unit 1 15 a genepal mtroductxoﬁ to the metric system of medsure.
ment which provides informal, hands-on_experiences for the stixdents.

_ the basic metric
units, their symbols, and measurement instruments: and to develop a

. . M ', o
et of mental references for metric vallies, The metric system of nola-

tion also is explained, .
. l . , '. ) “

" To use this package students

quickly to estimate and measure in metric units -

1

P

&,

.
_ , . {
1 .

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

Unit 3 focuses on jbb-relat'ed metric equivalentsand their relation-
ships. . , 0

Unit 4 provides experience with recognizing and using metric

* instruments and tools in‘occupqhnionalmqasurement tasks. It also pro- -
vides experience in comparing metric and customary measurement n- .
struments, ' M\ L

,
4 ‘

Unit5 is designed to give students practice in converting custom-
ary and metric measurements. Students should learn to “think metric"
and avoid cdmparing customary and metric units. However, skill with
conversion tables will be iiseful during the trnsition to met?c in eagh

© occupation, . ¢

. o . W : v
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 measurentent instruments, tools,,

-~ and devices used % this occupation and job-related tsks of estimating .

and measuring. ¥ . : "
r v
N | | .
This instr rmal package alse was designed to accommodate a
variety of indivic:ii. eaching and learning styles. Teachers ate encour-

aged to adapt the. 1-aterials to their own classes, For example, the -

Information shieets m., be given to students for self-study. References

N 4 . :
may beused as supplemental resources. Exerchses may be used in inde-

pendent study, small gtoups, or whole-class activities, Al

of the
materials can belexpanded by the teacher. -

{

Joel\H. Magisos
Editors - ¢ -

s .
& iu

This puslicaidh was developed hriuantio contract N OEC.0749335 with the . |
Bureau of Occugatlonal and Agék!{ducauon‘ Us. Depa:rmg_nr of Health, Educa-
tion and Welfare However, rﬁg Opimons expressed herein«do not necessanly
reflect the posinon or poliey of the US. Office of Education and no offical
endorsement by the U $ Office of Education should be inferred

-
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* SUGGESTED TEACHING SEQUENCE

areas of measurement.

9 Exercises should be followed in the order

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

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

measured.*

4, Setup the eqLiipménl at work stations
for use by the whole class or as individu-

alized resource activities. *

5. Have the students estimate, measure, and

"tecord using Exercises 1 through 5.

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

i

Follow up w1th group dlscusswn of
activities,

- ps

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

section.

THE CENTER FOR VOCATIONAL EDYCATION

Il 1. These introductory exercises may require - AR
two or three teaching periods for all five '

)

!
|

OBJECTIVES

“The student will demonstrate these skills for the Linear, Area, VolumefiﬁCapacily, Ma?s, and

Temperature Exercises, using the metric terms and measurement device$ listed here.
‘ . o |

u

|

{

[l

.

i EXERCISES
. ' - )
SKILLS i & " o L
. Lineas Area | Volume ar Capacity Hase Temperature
op3d [ eesee | e dw | eesa0 | T e
J 1 llecngnlzg ang use the millimetre (mm) | square, cubic oentl- glam 1g) demle Colsius
unit and its symbol for: ' centimetre metre (¢ b ¢ (C)
centimetre (cm) fem®) . kilogram < (kg) '
2 Select, use, and read the cubic metre
Appropriate measuring metre (m) square (ﬁl }
instruments for: . melre b R
L / (mh) lite 1)
3. Swateorthos o ‘
physical reference (or: millilitre {m!)
i ‘, Estimate within 25% height, width, or the area of capacity of the mass of objl-cu t.he,lem ture of .
of the agtual mensure “length of objects agiven surface| ~contsiners | ingrams and kilo- | the air oﬁ?liquid
woo gam - : :
- . /
.5, Read correctly metre stick, metric measuremenis a kilogram scale / A Celsius thermometer
tape mescure! and on graduated and a gram scale : o
' metric rulers volume mensur: )
' : ing devicet
T y S
, E oo )
| \ » l' Py
RULES OF NOTATION .

2

271 km),
point if the number is less than one (0.52 gnot 52g). 1

Symbols are not followed by periods (m not m.).
Symbols are not followed by an s for plurals (25 g not 25 gs).
A space separates the numerals frqm the unit symbols (4 | not4l).

Spaces, not (mrms are used to separate large numbers mto Broups of three- .
digits (45 271 km :

¢ _BAzeroprecedes the deci

1. Symbols are not capitalized unlegs the umt I proper name (mm not MM)

7. Litre and metre can be spelled eithet with an -re or -er gnding.

}

A

y

']

. Information Sheet 1

7
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 METRIC UNITS! SYNB0LS, AND REFERE

t
1

/

‘ ] P !
Quantity Metric Unit Symbol l\\ Useful Referents ' '
Length milli;netre mm Thickness deime OF paper
o i o clip wire :
entimetre om Width of paper clip .
metre m Height of door about 2m .~ ..
' kilometre 12:minute walking distance
| Area square ‘ Area of this space
centimetre # m
—
-
‘ / . square metre m’ Atea of card table top
, hectare b | Football feldncluding sideline
‘ and ehd zones ‘
Volumeand | milliitre m | Teaspoonis 5 ml .
Capaslty \ litre | Alittle more thn 1 quart
. cubic ‘ ' ,
centimetre om Volume of this container
- ,, S
, .
/ P , ,
§ , 3 )l 1 )
cubic metre m’ Alittle moré than a cubic yard
1
Mass milligram mg Apple seed about 10 mg, grain of
! . salt 1 mg
gam ™ g "\J‘Vickelalzouﬁg
L kilogram& -~ g (& __\yebswr's Collegiate Dictionary
’ metic £on 1T ) ,) L
‘ (1 000 kilograms) [t " ( Volkswagen Beetle ~.

N v

”‘\}- v

J

N,

C " .
THE CENTER FOR VOCATIONAL EDUCATION
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“Table 1-a

.

NTS

(“/ M

-

i
) :
Il B . e v

L

/

 METRICPREFIXE -

1

Multiples and
Submultiples -

Prefixes

1 S}'f"mblbk

! {

1000000 = 10"

' 100019’
100=10°,

©o0=10"

Coar=107
001107

000151073

|kiotdle) |k

Base Unit 1= 10° 4 |

mege {mg) | "LM. j
hecto (REK13) | b

deka (s | &

deci 65’7) Cd
hw&’ﬁﬁn’ﬁ)- o ¢

mili (mil’)

.

. : -
0.00000] = 10" | micro (mi'kro) U
e ! ) . :
. Table1-b
‘ " . ‘
3 5 "/ | ’)
o | L
- ] ’; ! $ q
‘- | ‘f
v G
. S
/ B
/. ' ! h
‘L\ )
! \

L4

!
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LINEAR MEASUREMENT ACTIVITIES -
Metre, Centimetie, Millimetre

W

>

I, THE xX\iETRE m >

A DEVELOP A FEELING FOR THE SIZE OF A METRE

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

THATIS HOW HIGH A'METRE 1!

2. Hold one arm out straight
at shoulder height. Put -

' A the metre stick along this
arm until the end hits the
end of your fmgg;s Where
IS the?)fher end of the
metre stick? Touch your-

. self at that end. *

S s :
) THATISHOWLONG A VETRE S

\ v

s FOR YOCATIONAL EDUCATION

[}

T
W

.

3. Choose a partner to stand . * +-
at yourside. Move apart
. 50 that you can put one . |
end ofa thetre stick on,
your partner's shoulder
and the otherend on .
your shoulder. Look at
the space between you,

HAT IS THE WIDTH OF A METRE! Y*'

v R ! 0 ,
B. DEVELOP YGUR ABILI?Y TO ESTIMATE IN METRES

" body. .

Now you will improve your ability to estimate.n metres.
Remember where the length and helght of a metre was on your

For eactr of the Jfollowing items

’ LNV "' | ,u
Estimate the size of the items and write youresti:at?ﬂhe |

ESTIMATE column, Measure the size with your metre stick
and write the answer in the-MEASUREMENT column.

] Decide how close your eshmate was to the actual measure, If
your estimate was within 25% of the actual measure you area

\

" “Metric Marvel.” 7

A How Close .
' Estlmate Measuremént Were You?

- ' com) |
1. Heightofdoorknob . L
?nﬂoor. R ) ﬁ‘* *
2 eight of door,  « _ ,
3. Lengthof table, A .
4. Width of table. "\ * I
5. Length of wall of \ ,
, this room. » §
6. Distance from e
T_J/ youto wall, : /'.A ‘
S | Exerclse1lr
\ (continued on next page)
. \ R AR} 1
| . . |



E.) o "" v . ';‘ I‘ . .
o . \ ' ‘»,l 1 A ) ' , . o 0\‘ . . “‘b /
s : o ‘ . " | , o
.l s LI , . v u , . ,p,b (o ‘n

L THECE Twmfraun*(cmy LS .TH,EMLL'IMETRE(mn‘) g y s
. o k . . R . ‘* ; . , ! v' ' ' N 3 ) ! tw ‘ : .
++ Therh are 1100 enhmétrm m()nvmerw If thproarMmPrrm and - There are 10.millimetres in one tentimet tre. Whenameaeuremem is
?wnumotres fou wnte 103cm[(h' lOOcm) +3 ’m = 100 mo, - r)centlmetres and 5 millimettes, you write 35 mm[(2x10 mm)

. +3(m] B . _ s +5mm 20mm + 5 mm]. Wrearel‘OOOmmmlm
¥ , L R . ‘, }!" 4 \ '
w ;\. DE\ l:LOP {”i“HII\HOR/F QIZE OY\‘\ CEN’FI\ETREg : A DE\/ELOISAFEELI\G FOR THE SIAEOFMITLLIMETRE ’

. : . @ , ; 'a . . :
I} Hold the metric rgler aganst the width oﬂyom.tﬁumbnall o ~U.smgaruler masked in millimettes, measure: L
" L Howmde?s 0 {t o J? ' . Thldme§so/apapercllpwne N mm

§ 9. v 'r'
oy 2 ﬂkasureyourthumb frqm theﬁrst n otheend v ey * Thickaess of your fngernal Cm
L ‘L"—‘— o 7 P / 3 "W‘d;h [y "f' TR o
r . o ? l:e the metnc ru‘ler to fmdthemd'ﬂlo your palm‘ ' ¢ A ofyour fingernall. e
Yo  om o + 4. Diameter (widthjof a coin.. N
A ' | » , " P . \ (s .

, \\leasureyour mdex or pomt pg,fmger Howlong is lt’ , 5. , D}ameter (thickness) of yoyr ~:ncl, ——

‘ ’“_'W e v o 76 Widthof apostage stamp, —— mm

5. Mpasure your wrist wnthatape measure, What is the dlstance !

T rd\t’ m e Y | S
ot L . CoL T ' ’ ‘

{o b el mgre tofind ourvaist e, em "B DEVELOP YOUR ABILITY TO ESTIVATE N MLLDETRES
* .. B. DEVELOP YOUR ABILITY TO ESTIMATE:IN CENTAVETRES You are now ready to estlmate in millimetres, For each of the
. ' oo . followingitems, follow the proceg}ures used for estimating in

You are fow ready to estimate in centlmetres For.each of the . metres, _

.. following itens, follow thepmtedures used for estmﬁf{%g Ve L " How Close
metres. | ( Estunate Measurement Were You?
@ , How Close ' T (mm) (mm)l
e - Estimate Nk%suremept Were You? 1. Thickness of a ' :
. e m) (em) | : " nickel, ‘ o
L Ll:zngth ofavF)aper . B A 2 Diameter, (thickness)
P | - | of abolt. -
g ?;Z"lgtii”w’dm " v ' 8 3. , Length.of abolt _ x
3 Wifhota o ‘ 4, JMidth of asheel
¢ postage stamp, : ~ ol pager. -
| 1 Lengthof - : | 3. T'ﬁrcknessofabogd . . .
' penil P , : | or desk top. " /. 4
. Vidhofageet . | - b Thidknesofa * =, C
b papers . o button. ", —_— .
S O N , ¢« .
o ki : TR X
THE CENTER FOR VOCATIONAL EDUCATION . C

E Exercise 1

\
. . . 3 !
! 1
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. AREA MEASUREMENT ACTWITIES | B DEVEEO? YOURABILITY T0 ESTIMATEIN SQUARE

\ ‘ CEN IME’PRES |
Square Centlmetre Square Metre ol T S L,
C, , \ ,w ‘ o You are niow ready to develﬁp your ability estxmate r
N ‘ e T, msquare centimetres, -

, T ‘ , .
WHEN YOU DRSCRIBE W AREA OF SQMETHING, YOU ARE ~~ *
SAVING HOW MANY SQb\RESOFAGIVY SIZEITTAKESTQ . Remember the iz of s squecntnee, Fbreacho he

' COVER THig g[é_RFACE { .followmg items, follow theprocedures usedafor estimating in
. - Metres. .
PR C . .
L THESQUARECEVTDETRE(m) ™, ¢ S * How Close
g J ) " Bstimate Measwe nt Were You? -
\A DEVELOPAFEELING FOFASQU'}(RE CENTIMETRE /7} ' ot "‘ (em') \(c' ) X
S ) 1\‘.‘ Takeadearplastlc gric omuse the grid on age6 // ol Index card, ., ! .
Lo 20 Measure the length and width of one of the§ small R ‘ Book cover, .
! ‘squares withaceritimgtre'ruler./‘\ S 8 Botogah, v R
¢ . : . \ C , o v . A .
. THAT IS ONE SQUARE CENTIMETRE!" 4. Vidgwpaneor- .. g, . . L7 .
: ' Lo ‘ Yoo desk top. — N
3. Place your fingemail over the grid. Abouthow many A (o
‘wquares does it take to cover your fingernail? L | o
U . S j
— I THE SQUARE METRE (m/) |
4; Place a coin oventhe grid. About how many squares g/ ’
_* - doesittake to cover the coin? _____em? A D ELOP AFEELING FORASQUARE METRE ",
5. Place a postage stamp over tﬁe grid. About howmany
- squares does it take to cover the pestage stamp? / 1 Tape four metre SthkS together to make.,a square which
m ! i R " .. isonemetre long and one etz wide,
6. Placean envelope""ove“r' the gﬁd.;’?&bout how many N "2, Hold the square up with one side on the floor to see how
squares does it take'to cqver the envelope? * © ' - bigitls.
) Caemt ' S Place the square on the floor | macomer Step back and
. 7. Measure thedength and width of the envelope in centi- S look. See how mich floor space it covers,
;\\ melres. Length om; width cm 4 Placg the'squarpﬁeeratable top or desk fo see how
Multiply to find the areain square cenpmetres much space it cov
- mx_.___om= em’. How' |
1o, close are the answers vou have in 6. and in 7.7 3. F’lace thg‘square agamst the bottom of a door. See hox_v
AN L ' M\ Co o muc&'of the door it covers. How many squares would it
\, , " takeYo cover thedoor? ©  m?
. \ R . THISJSHOWBIG A SQUARE METRE IS! *

\ THE CENTER FOR VOCATIONAL EDUCATION ' o /\ ] S ) Exercise 2
o : o S o (continued on nexf page)
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“DEVELOP YOUR ABILITY TO ESTIMATE N SQUARE

b

CENTIMETRE GRID

METRES F".
' .. s . \' 4 w‘
*. b ] d
Y\hﬁno“ ready to estimate in square metres, Follow the :
- procedures used for estimating in metres. - . N . > m\f.f
] ,' HowClose J’* — ’,ﬁ‘ :
N Estimate  Measurement Welfe You?" ' ,
1 r . ?
(m? ) ()
1 Door . ' ] '
. ' fﬁ_ ; \J " -
2 Ryl shéetof r ‘ e \
newspaper L b ‘ 5 -
3: Chalkboard or n '
| bulletln board, ' ;ﬂ ’ ' o
4 Foor, I . T .
N Yo * ‘:"";,!‘,;, K
5. Wall, —_— / . v ) )
B Wall chartorposter ) _7/ - . "f’. ® ‘ R I
Y ' ' ¢ ’ 3 : k ﬂ\ /
1. xdeofoecabmet iy . ‘ oL N
‘ , g kg '
4 ' 7.." ;4“%,.“.; 1 . \
[ . JN {,
/ ) ‘
v i ' s
1 f
[4 ] /
o
£

 Exercise 2
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VOLUME MEASUREMENT ACTIVITIES

Cubic Centimetre, Litre, M'i'llilitre,‘Cubilc Metre

. '9'.
<

¢

L THE CUBIC CENTINETRE (en)
A DEVELO?A FEELING FOR THE CUBIC CENTUETRE,

: §
, lﬂ Plckhpacolorediplastlc cube, Measure it length,

‘ hel?/t“ and width in centimetres. o
{ :

"THAT IS ONE CUBIC CENTI?[ETRE‘ o
© 2 Fmd thie volume of aplastlc Jitf¥ box. [ ' A@‘ﬂ

of the box. How many cubes fit in the row?

/\

" b, Place another ROW of cubes against an adjoifing side

~of the box. How many rows fit inside the box-
to make one layer of cubes? A

How many clibes in each row? .

How many cubes in the layer in the bottom of the
 boex? : .
. Stand « ROW of tbes up agait he side of the box,
How mény LAYERS would it in the box?
 How many cubes in each layer? L__ ;
* How many cubes fit in the box altogether?_____

"4 THEVOLUME OF THE BOX IS . CUBIC.
CENTIVETRES. -

- d. Measute-the length, width, and helght of the box in.
~ centimetres. Length cm; width
helght
. the volume in cubic centimetres,

cm X cmx em=
Are the answers the same inand d.? -

"2 PlaceaROWof cubes‘against the bottom of ong§ide .

oY
(-.
N
!

A}
v

onr’,

'.

S hdexeardfle "y

- : o X
) I L)

B DEVELOP YOUR ABILITY T0 ESTIMATE IN c,umc
ENTIMETRES |

You are now W ready to develop your ablhty to estlmate i

in cubic centlmetres , .
e .

Remember snze of a cubic centimetre. ‘For each of
the following ems use the procedures for estlmatmg in -
melres.

I How Close
_— EStimate MaasUrement Were You?
™ A _{\ (cm’) " {em? ) R4

kS
“box, ¢ &

NeE

v \ Y \
,\%. Freezer container. : /
o 3\ Paperclipbox, " — by
' 4  Box of staples. ‘ L
p
L PR _ SRR |
I JHELITRE(]) R | ‘§

o A DEVELOPAFEELING FOR ALITRE .

U
cm, B
cm. Multlply these numbers to fmd ,

v
‘1, Take a one litre beaker and fill it with water

2. Pour the water into: paper cups, filling each as full asyou
usually do. How many cups do you fill? -

THAT IS HOWMUCH IS INONELITRE! | -
3 Flll the htreQntamer withrice, 4
' THAT IS HOWMUCH [T TAKES 10 FILL & ONE

LITRE CONTAINER! A ,'
N Exercise
r (continued on next page)



. 1 L4 .Y . v , ’ .l , . . 4 a . - "
1 . .
l 8 ‘ . N ! ‘ ' s

/ , |
_ {p DEVELOP YOUR: ABILITY TO ESTIMATE IN LIT% B. DEVELOP YOLmABILITYTO ESTIMATE IN MILLILITRES
-/ U 4re now read odevelop your ability toest1m§teln. Yo aré now ready to estimate in millilitres, Follow the =
‘ litres. To write fwo and one- half litres, y u*wnte2al or * procedures used for estlmatmg metres.
2.8 litres. To write onechalf lite, you white 051, or 05 AV HowClose
- litre. Towrite two and free-fourths litres, y Wmfjf o Letimate easurement Were You)
| 2751 0r 275 ltges, ' (M) % (m) L
/ "\ ‘\,\ J ' ) ' v
For eachoftho following items, use the procedures for \ L Sma”J”‘“ can. — - ' 4=, T
;'estumatmg n metres, . % Ho(Close ' é Papercupaor\ea
g ; Estimate? Measurement Werg(You” N A
: (1 1) 3. . Soft drink can,
v 10 Mediumsize 1
, Vol freezer.contaiher. : /. “ Bottle - —
) ge freezer ’ ’ b ) | ' | //
container.  f N ‘ lV THE UBIC METRF,M’ o
\ . f \
3., Smallfreeger o/
\ A DEVELOP A FEBLING FORACUBIC METRE' \

f P . container, ; ' . :
4, Botfleor' B ) @
' ). M T = 1. *Place a one metze square on the floor next to th%wall

IlI THE MILLIMTRE fml) 2, Meaﬁxreametre Ulzthe way\

: .. \f//, 3 Plctureabox that would fit into that space.
The 1lhhtres in one lltre «@)/m/ lhtre Half .

K
¥ llL‘re i 500 milh s 0 05 htre 500 : THAT 15 THE VOLUME OF ONE CUBIC METRE

- N

¢ A DEVELop AFBELING FOR AMILLILITRE . ‘{ ‘ B DEVELOP YOUR ABILITY TO ESTIMATE IN CUBICK&ETRES )
N o o g !
1, E‘cammeacentlmetre Cube. Anythmg which holds : \ For each of the followmg 1tems follow the estlmeting proced- -
o . Lem? holds 1 ml, ' 3 AV ures used b wgfore
‘[?' o i !
» 2, Flllalmllhlltre measuring spqon with rice. Empt the . ' flow Clse
g 3hQ Py , Lo Estunate ‘Measurement « Were You?
S Spoont into your hand. Carefully pour the rice mtoa . (m') (m')
g \ small pile on a sheet of paper. .. o T
o THaT HOW-MUCRONE MILLILITRE ISt L Office desk, -
s 3. Fill theamlspoon tice. Pourt rgce into another ! ? File cabinet: —_
. pleont eshee}of paper, Y Smalt room.
- THAT1§5 MILLILITRES, OR ONE TEA.SPOO\J' . , |
4. Fill the 15'ml spoon with/rice. Pour the rite mtoathlrd : A - ¢ ’ ,
* pileon the paper. . ' t A o
THAT 15MILLILITRES ORONETABLESPOON' B '

. ‘ . ' ' ' °
. ./ o -4 ! ‘ . : ' I L
L THE CENTER For voCATIONAL EDUCATION e . o ' " Exercise3
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MASS (WEIGHT) MEASUREMENT AQTIVITI{ S

SKllogram Gram s

L]

C ' i ..
. The mass of )n object is a measure af the amount of matter in the AR A Mas ‘ j
e . \/\ ‘
objeu Fhla,i%’moun is always the same unless you add or subtract some ! kg) : :
mattetfrom the object. Weight is the term that most people use when ' / | ' '
they mean mass. The weight of ah object is affected by gravity; the | L 1kﬂ§&§m_b,°-‘“ ‘ ?
‘ ) mass of an object is not, For exanfp, the weight of a person on earth 9. Textbook. o ’
" might be 12) pounds; that same ersontKvelghton the moon would be . o 4
90 pound¢.~Fhis difference is becaiise the pull of gravity on the moon 3. Bagolsugar.
is less than the pull of gravity odwearth. A person’s mass on the earth 4.+ Package of paper, . '—— ,
and on the moon would be the same. The metric sysiem does not 5 Your own m - ' .
measure waight--it measures mass. We will usethe ter?n mass here, 9 TOUr OWT Mmass: A w" )
v . { L . “ @ ‘ ' {
- Thes gribokfrganise. Co, B~DEVELOP YOUR ABILITY 0 ESTIMATE [N KILOGRAMS
\% " The symbol fqr kilogram s kg. \ L o ,
For the following items ESTIMATE the massbf the object in

There are 1

0 gram in one Kilogram, or 1480 g =1k o
id j R \ kilograms: then use the scale pr balance to find the exact mass

.‘ ’ ) .
Half a am ean be written as 500 g,orO g # of the object; Hrite the SUREMENT
A quarter of a kllogram can be written 25 250 jor 0.257kg. SN column, Determing how close your estlmate is:

Two and three-fourths kilograms is written as 2.75 kg. B ‘ " How Close
) : ‘ Estlmate Measurement Were You?
A b ()
Y THEKILOGRAM(kg) . T
: ' %h/ R . 1. Bagofrce. ,
DEVELOP A FEELING FOR THE MASS OF A KILOGRAM 9 Bagofnals, . ' K

3. ", Large purse or
- briefcase.

and comparetito ¢ ' .' 4, Another person.
\\és A few books.
¥ .

Using a balance or scale, find the mass of the items on the table.

wtm;« FOR VOCATIONAL EDUCATION o | | | : EXéICiSB 4
- o ~ (continued on next page)




0 Do “
. 1 J . | W
A ° ‘#/ ' o
o ° N I
L ! )
' s . o ‘ : kY ‘ . - \,
. uﬂ,/ ]HEGRAMg) | \ L . - .
A. DEVELOP A FEELING FOR A GRAM @z % B. -DEVELOP YOUR ABILITY TO ESTIMATE_IN GRAMS |-
o , ) \ . . - R I ) "“‘:\' ;!‘
1 Takea colored pl,ast'ic cube. Hold it.in your hand. , + You are now ready to improve yout ability to estinmte,ir'i "-'f ‘
| Shake the cube in youf palmeps jf shaking'dicw,'Fegl the - , " grams./Remember how heavy the 1 grdn cubeis; hgw heavy -,
pressure on your hand when the cube is in mn\ign, them * b thetwogram cubes are, anthow heguy the five gragcubes
( when it is no{m motion, " & ¢ dre. For each of the fdllowingitem, follothe-proEedlges §
", THATISHOWHEAVY A GRAMIS g o edloretimaingn logams, K
’ . ' ;"‘i- ‘ '
Yo L e How Close -
. X o i
2. Take, gggnii:).\be and attach it to the firt, Shake the- . Botimale Mewswement Vet You?
cubes in irst Gne hand and theL}}b(othe?hand; rest I
, thecubes near the tips of your fingers, moying‘your \IT
hafd up and down, ‘ e
THAT IS THE MASS OF TWO GRAMS! ' Twopageletter .
L o and envelope, L
3 iTake five cubes in one hand and shake them around. 4. Nickel. o
THAT IS THE ﬂlAfS OF FIVE GRAMS! 5. Apple. — !
0 e ;o 6. Package of o A . o4
. i . ". ‘ ' mgaﬁne. A . . ' 1:‘_ j \
f "‘ | . | '5
S
p ~ N
o . : [ 71‘
Y Rk
il 3
ﬁ ’l
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: 'TEMPERATURE MEASUREMENT ACTIVITIES EA "

| Degr\ee Celsms - o »

L DEGREE CELSIUS (0) %
' B7ZDEVELOP YOUR ABILITY TO ESTI\MTE IN DEGREES

Degree'Celsius (°6) i§ the metricheas'ure for temp‘era'ture. if‘ELSIUS _
. | co = ‘
{ For each item, ESTIMATE and write down how many degrees
Celsius you think it is. Then measure and write the MEASURE- -

A, DEVELOP A FEELWG FOR DEG?EE CELSIUS

TakeaCelsms thermometer Look 4t the marks on it. ‘ MENT. See how-close your estimates and actual measure:
’ . ments are. Y -
1, Fmedegrees. a , . How Close
. o . : . 9
WATER FREEZES AT 6RO DEGREES CELSIUS (1°Q) ES(‘“:)’“ M’(“‘C";“e“‘ Fere You!
WATER BOILS AT 100 DEGREES CELSIUS (100°C) "1 Mxsomehotand
2. Find the temperature of theroom. ___ °C. Js the  cold waterina
, foom cool, warm, of about right? o container. Dip your -
>~ + finger into the ‘
3. Put some hot water from the faucet into.a container. , *water.
* Find the temperature. - °C. Dip your finger - Sy p | |
" quickly in and out of the water. ls the water very hot, 2. Pouroutsomr . . 5

* the water, Add some

hot, or just warm? ip your’
ot, or Jus hot water. Dip your

4. Put some cold water 1naconta1nerw1thathermometer . ﬁngerguick]y into ,
Find the temperature, °C. Dip your finger into. the water.

the water. Is it cool, ld rvery cold? ~
S oo 3. Outdoor tempera-

5 Bend your arm with the inside of your-e elbow around the : fure. .
bottom of the thermometer. After about three minutes
fmd the température, °C.. Your skin tempera-

- 4. Sunny window sill.

tur‘e 1smot as hlgl{% your body temperature., . | s Mix of ice anﬂ wafer. *
NORMAL BODY TEMPERATURE IS37DEGREES .. 6. Temperatureat ¢
CELSIUS (37 C). oo floot. -
A FEVER I8 39°C. N : o 7. Temperature at’
ceiling. ' Lo

AVERY HIGHFEVERIS40°C. = -‘ —— "

Exercise 5

27
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OBJECTIVES .
The student will recognize and use the metric
terms, units, and symbols used in this occupa-
. tion, L
®  (iven a metric'unit, state its use in this
occupation.
i »
¢ Given a measugement 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, etc. ) and
objects related to this occupation,

9. Discuss with students how to read the

topls. «

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

4. Have students leam occupati/onally-
‘ related metric measurements by complet.
ing Exercises 6 and 7,

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

¢

THE CENTER FOR VOCATIONAL EDUCATION

pERIC

IToxt Provided by ERI

\

 METRICS IN THIS OCCUPATION

lll

/

. ' . ‘ ' ' )
Changeover 0 the metric system is under way. Large corporations are akyeady.using

 metric measuremenit fo compete in the world market. The metric system has been used in

1975, authorizes an orderly transition to use of the metric system, As businessefa
industries make this metric changeover, employees will need to use metric Measurgment
in job-related tasks, : ‘ -

various parts of industrial and Sentific communities for yeds, Legislation, pasw

N
Table 2 lists those metric terms Wwhich are most commonly used in this occupafion.
These terms are replacing the meastrement units used currently. What kinds of job-

. Telated tasks use measurement? Think of the many different kinds of measurements you

now make and.use Table 2 to discuiss the metric terms which replace them. See if you

‘ean add to the'list of uses beside each hetric term. ) | ‘

‘ .
’ : 4

—~

: , Information Sheet 2

0
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METRIC UNITS

¢

FOR AUTOMOTIVE ME

RCHANDISING PETROLEUM MARKETING
Use , : 7

Quantity L Unit | i Symljol )
Leng‘tlh  millimetre N mm .
, Tolerances; tools; hoses; lines; wite; vehicles; tire sizesﬂ.
centimetre ¢ | om r»
metre - ...7,' ‘ mo - Storage. . ' o .
B kiIometn;.l Ikm if Distance, i ‘
Area ' -~ square metre , - ‘mz- Station layout; storage; workspace; sales area.
Volume/Capacity gubic‘(cer;timg,.f:ie | 'l . o’ Engine displacement. A
| L miltitee ¢ mo Liquid polsh; ubricsnts, 9 B
litre . / | Lubricants;gasoline;enghie dis%lacement. " /
{ Mass K gram ' g ' Paste wax; solids and semisolids (i.e., gregne). -
kilogram T " Order weights ofdey goods i, bateres ools, et ); solds and
' kK . semisolid lubricants (i.e., grease); shipping weights.
, ; r;letric ton J‘)” ; t . Bulk fuel; oil; heavy equipment; shipping weights. ‘ -
Tempernt\i‘ré dogree Celsius ' °C o Battery; coolants; enginé; oil weight determination; thermostats.
Dilutions or Concentrates ' | !
Dry mixes | grams per ‘kilogram glkg Cleaning agents. '
Liquids millilitres pc;‘r fitre “mifl Coolant; clesning agents; antifreeze.
grams per litre gl Cleaning agents.
Application Rates ’ .
Dry or Granular \, grams per square metre g/m2
Liguid o . millilitres per square metre mllm2 Cleaning agents. '
. litres per square metre lim? .
| Speed kilometres per hout km/h Relative to RPM,IFgal interstate speed limit about 90 km/h.
Cbnsumption Rate; litres per 100 kilometre” litre/100 km :
, ’ Fuel usage.
" kilometres per litre km/l
Pressure ‘ kilopascal kPa Tire, air hose pressure.
Powep T kllowatt‘ “““ *;W erecensod e Engine OUEPUE - <5 ranccrser v ma e
Torque** newton‘me'tre Nm | quin‘e ioi'c? tightening fastenings

*Present thinking is litre/100 km will be used 48

is the practice in Europe. You may also seé km/litre hping used.
ools and in some literature as “kilogram-metre” (kg'm :

‘ +*May also be referred to ervoneously on some t

THE CENTER FOR VOCATIO:ML EDUCATION
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TRYING OUT METRIC UNITS |

To give'you practice' with metric uni (M frst estlmate the teasure- , ] o Estimate | Actual
ments of the items below. Write down §our best guess next to the item,
Then actually measure the item and write down your answers using the ‘ / 16. Transmission
correct metric symbols. The more ypu practice, the easier it.will be. - ¥
! I 17, Differential
5 ‘ o | Estimate: | Actual — ‘ —
‘ ‘ — -+ 18, Fuel tank
Length S ) —
) : ;-3 1 Diameter of aiston | | B 19, Liquid polish container "
2. Diameter of a cylinder - o 2. 01.1 can
J. Stroke of an engine | - ‘ - Tanlg for cleaning parts, ’
,1 h e - '. - ‘ N ' . . )
i { ' !
1 Sectlon of fuel line | u 22, Engie displacemen
5. Spark plug gp : | ‘
- _Mass |
6. Sectlon of heaterhose, - 23, Case of oil .
1 ‘4 Distance to next town: . 2, Eﬁ:nvéleéghtﬁgfr -
8 Inside diamieter of water hose ' 25, Welght of car | A
7
9. Car or truck length . 26, Container of grease \'
Area - ‘ 2. Canof wax -
10. Sales space ' ' a
11. Stockroom - ' 28. Wrench - :
12 Service bay- | Temperature . -
——— ‘ ' 29. Hot engine ' ' - N
N . ,
13. Office Alr output of air
. 30. conditioner
1.1 workbenCh B L IR IR D MR ...tl.u.‘.n... RN R R LRI LR
, - - 31. Electrolyte in a battery
Volume/Capacity - ._ —
15. Radiator ’ | 32. Sales area

:wefmn FOR VOCATIONAL EDUCATION ' P ‘ Exercise 6
. ] ' o , LY

33
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at SELLING WETH METRICS -

1t is important to know what metric measurement to use. Show | 15 Temperature of 2 properly working
what measurement to,use inthe following situations. : 'thermostat |

‘4 ‘
1. Capacity of a flow control oil measure| 17. Al pressrige of  truck tire

9 Mass f an luminum slotted im 18. Distance from your location toa

“ _ customer 5 address
3. Diameter of a wheel rim ) : 9 N a;s\qfabox ofparts o b tiped -
4 A ofastockroom | - 3 20;‘ Drlutrdrr rate;for mrxmgaquantrty of |
"5, Capacity ofaparts cleaning tank s ~ windshield clear}er ,
i’ 6. Mass of a standard ste—el—rrm I - o | 21. Fuel consumptfil(m of a delivery truck
i 1.% Atea of a new car showroom S 22. Length ofacomplebeexrraustsystem
flg 8 Dimensions of a piece of shelving: ' . 23, Topsr)eed ot: a car '
} 3 width ,. e } 94, Tighten lugnuts
Ay ~ r
z’; b gt . ' ) | 25. Engineeutput ‘ |
:f;, K 9, Length ofn emergency brske el | " |' 26, Temperature of water for '
b, 10. Temperature o—f‘.r:he-electrolyte ina proper sanitation
» bty . _ | 27, Areaof parts room ’

‘k : lllgzg::;tzuzfthe pat con.tainer o | 28, Mass of sledge hammer

29, Capacity of a fuel tank

* 12, Numberof pﬂckagedarrcleaners that |, \
Fo wilionaself \
4 \ : Lo | . 30. Tighten head bolts ,
"% 13, Diameter ofia heater h C T - r
LS e S 31, Amountof degreaserto
: N ‘ alaant :
'14 Size of a socket or end wrénch | cleanfloor

Ll S S e

15. M tity of r '
ass of a quantity o grease _ o sysem ‘

vy

‘ II THE CENTER FOR vocamdrm EDUCATION o - ~ Exercise 1
) \.f d ' ) ' , ' . ) ! | )
LRIC | | 35
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UNIT

OBIECTIVE

The student will recognize and use met-
ric equivalents.

®  Given a metric unit, state an equivalent
in a larger or smaller metric uit’

SUGGESTED TEACHING SEQUENCE
1. Make available the Information Sheets .
~ (3-8) and the associated Exercises ~

(8- 14), one at a time.

2 As 500035 you have presented the

Information, have the students complete

v rach Exercise,
37, I}éheck their answers on the page titled
ANSWERS TO EXERCISES AND,
WS b
4 Test performance by usirfg Section B of
* “Testing Metric Abiligies.” -

[

( VW]HII’"I])IHI‘IUI[HH)HH]HH Il IHI‘YH‘HW

™

METRICMETRIC EQUIVALENTS

Centimetres and Millimetres

b

—

rI””]””j””l””[””]””l””l””[””l.””””]””}””]”’ ~
1234 i 5

Look t the picture of the nail next tatheruler. The nail is o7 mmlong. Thisis5 em+7 mm.

There are 10 mm in-each em, so 1 mm = 0.1 e (one-tenth of a centimetre). This means that
Tmm=07cm, 5057 mm = Scm+7mm

=5em+0.7em :
= 5.7 cm. Therefore 57 mm s the same as 5.7 em.

123456

Now measure the paper clip. It is 34 mm. This is the same as 3 em +

. Since each’
millimetre is'0.1 cm (one-tenth of a centimetre), 4 mm=
34mm=Jem+dmm ‘

em. So, the paper clip is
=3em+04cm f

= 3.4 em. This means that 34 mm is the same as 3.4 em, ' J

e ~ Information Sheet 3 f

Now you try some.

a} Bmm=_____en e) 132mm S
f) 802mm = " o

Cg) 1400 mm __._..cm
cm N

b)883mm= ___om
¢) 94mm=_?_._,cm
d) 680 mm =

h) 2307Tmm = ___on

~ Exercise 8

g1
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" Jpe 2x100cem= 200cm,
dme 3x100em= 300cm,

~ Bme Bxl00cm= 800cm,
| 36 m = 36 x 100 cm = 3 600 cm.

0.75m= 0.5 x ¥000 mm

[

ald

10 x4 000mm
1000

"

5% 100 ™™

{ 75x 10 mm
750 mm. This means that 0.75 m = 750 mm. - J '

(Metres, Centimetreﬁ; and Millimetres T

There age 100 centimetres in one metre. Thus,

There are 1 000 millimetres in one metre, so

°J~2m' 221000 mm= 2000 mm,
t'ﬂm' 311000mm= 3000 mm,
6m= 611000mm= 6 000 mm,
94 m = 24 x 1 000 mm = 24 000 mm

From your work with decimals §'ou should know that

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

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

A

/

fi’

L

1 Since there are 1 000 millilitres in each litre, one way to change milli’

Fill in the following chart.

ot
[} \)

M\

{

Information Sheet 4

metre centimetre | millimetre
m m mm |
! 100 1 000
2 200.
3 ’ 4
9
5000 |~
i e
1 08 80 %
0.6 600
2% © 2
148
639 ‘ !
’ , Exercise 9

- THE CENTER FOR VOCATIONAL EDUCATION
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Millilitres to Litres =,
There are 1 000 milllitres in one litre. This means that o
2,000 millitces i the same as 2 lires, p |
3000 m is the same as 3 litres,

4 000 miis the'same as 4 litres,
12000 mi it the same as 12 litres.

.

litres to litres is to divide by 1 000. For example,
1000
1000 m} = Tg litre =1 litre. ' .

2000 i
2000ml = Tom litres= Z‘Tlgiresj

i

| And, g3 a final exampie. .
28000 o i
28000 m! = Too litres = 28 litres. W3
[] , . ) : . ° : -I
What if something holds 500 mi? How many litres is this? This i
worked the same way, °

500 i+ e =05 e (ettt} S0 500ml, ™

is the same as one-half (0.5) of a litre.

Change 57 millilitres to litres. of

, BT A |
5Tml To60 litre = QJ’.O%J}H@ (fifty-seven thousandths of a

% itre). ! | .
— _ ~ D
Information Sheet 5

Now y'ou try some. Complete the following chart.

-millilitres litres ' .
(ml) 1)
3000 3
6000 '
8 ;
o 14000
’ A
' 300 0.4
700 ‘
09
250
047
275

'Exercise 10
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| Litres to Millilitres

. What do.you do if you need to change litres to milllitres? Remember,
there are 1 000 milliltres in one litre, or 1 ftre = § 000 .

3

| So,
2 llt'res =2 x1000m = 2000 ml,
T litres= 7 x1000ml= 7000 ml,
13 lwes=15 x 1000 ml =13 000 ml,

.‘ 0.65 litre = 0.65 x 1000 ] = 650 ml.

Now you ué' some.” Complete the following chart,

litres milllitres

] ml \

§ 8000

3 AN
16

32000
04
0.53
180 . Exercise 11
—\

([ .
Grams to Kilograms
There are 1 000 grams in,one kilogram. This méaps that

2000 grams is the same as 9 kilograms, ¢

\

700 g is the same as 0.7kg, and so on, .

1

To change from grams to kilograms, you use the same procedure for
changing from mitlilitres to litres,

5000 g is the same as 5 kg,

E)

)

/ .
* Try the following ones.

grams Kilograms | ‘
Y
8 oy
1000 4
;19000
o 23000
- — 3 ‘
) . 300 .
, 5 _ Exercise 12
m CENTER FOR VOCATIONAL EDUCATION
Y 3
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Information Sheet 7

/)
. Information Sheet g

Kilograms to Grams

' ﬂTo change kilograms to grams, you m'ultiply by 1000.
1 okg= 4 x1000g= 1000 g,

28 kg=23 x1000g=23000g -

0.75 kg = 0.75,x 1000 ¢ = To0g.

N , .
| | . Information Sheet §
"+ Complete the following chart, c
hd [
el kilograms grams
L
7 - 7000
11 ./ ’ o
7 25000
04 o .
063 . ,
178 " Exercise 13

- Changing Units at Work

$n1e of the things you use in this 6ccupation may be measured in
 different metric units. ‘Practice changing each of the following to
" mettic equivalents by completing these statements,

a ) 10 litres of fuel

b) 50cm of fuel line is
¢) 1250 mlof liquidis - \ ]
d) 5cm diameter hose jg

mm
¢) 2500 of greage s kg
1) 120 mm wide shelf s - \ em
g ) 0.25 litre of brake fluig i ‘ml

h) 1100kg caris : ¢
1) 2mlong truck bed is -
J) 800 can of paste wax is
k) 507 o of fuel additive s l

1) 0.5t engine is ke
m) 10 m of wire is cm
n) 2.5-cm wide hose is =z mm.

0} 2400 mm display panel length is vy cm

p)2mlengthpi?eis S f

-

Exercise 14
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. /1 | seiEcTIvG ANDUSING |
- X - | METRICINSTRUMENTS, TOOLS AND DEVICES
OBJECTIVE * - Selectingan imperer.WOl or misteading a scale can result in an improper sales form,
- damaged materials, or injury to self or fellow workers. For example, putting 207 pounds per

square inch of pressure (psi) in a tire designed for 207 kilopascals (about 30 psi) could cause
a fatal accident. Here are some suggestions: . ’

* The student will recognize and use
instruments, tools, and devices for mea-

surement tasks in this occupation. ) |
Find out in advance whether Customary or metric units, Lools, instruments, or pro-

o Given mettic and Customary tools, - L. nce whe
instruments, or devices, differentiate - ducts are needed for a given task.
between metric and Customary. . . : o
ary 9 Examine the tool or instrument before using it.

,* Given a measurement task, select ,
and use an appropriate tool, in- 3. Themetric system is a decimal system. Look for units marked off in whole numbers,

’

strument or device. tens or tenths, hundréds or hundredths.
"o Given a metric measurement task, o ‘ ' .
' ju];’;: ;e;etcrilcngﬁsantei[tgecdthin 90% 4, Look for metric symbols on the tools or gages such as m, mm, kg, g kPa. |
and measurgwl th1:n 2 accurecy. |, 5 Look fordecim.él fractions (0.2)) or décimal mixed fractions (2.50) rather than com-

hy

‘ mort fractions (3/8) on drill bits, feeler gages, etc.
 SUGESTED TEACHING SEQUENCE- : :

6. Some products may have a special metric symbol such as a block M to show they ae

1. Assemble metric and Customary measur- metric. ' v
ing tools and devices (rules, scales,"C | ‘
thermometer, drill bits, wrenches, micro- 7 Don't force bolts, wrenches, or other devices which are not filting propetly.
meter, vernier calipers, feeler gagés) and | , ' ,
- display in separate groups at leaming* | 8, Practice selecting and using tools, instruments, and devices. - - . //
station. » : \

9. Have students examine metric tools and
.~ instruments for distinguishing character-
_istics andwcompare them with Customary | =~
~ tools and instruments, - I

3, Have studeht,sl\{erbally describe charac-

terlstics. L )
1. Present or make available fnformation
* - Sheet 9. / }
5. Mix méric and Customary tools or
" " equipment at learning station. Give /
. stuflents Exercises 15 and 16.

o 6. Test performance by using Section C |

of *“Testing Metric Abilities.” - ' ‘ :
* THEICENTER FOR YOCATIONAL EDUCATION - : <
o yoo

A | o Information Sheet 9 A
| | o c4
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WHICH T00IS FORTHE JOB |

. Iy vy yepl
+ Practice and prepare to demonstrate your ability to identify,

select, and use metric-scaled tools and instruments for the tasks given
below. You shmyd be able to use the measurement tools to the appro-
‘priate precision /of the tool, instrument, or task,

S on

/
1. Detern/in_e the atea of a damaged fender to be painted

2. Determine the mass of a Quantity of body putty.

3. Determ.ihe the tempetature (anq specific gravity) of a battery, -

Vi

. Determine the proper storage temperature for elecfrolyte

{

. 6. Determine the amount of oil needed to fill 2 crankease.

. Determine spark plug gap.

"

7. Determing the gg\ount of fluid needed to fil] a win!shield
washer containff,

8. Determine the mass of a hox of parts to be shipped,

-~

9. Filla car tire 0 the proper pressure,
10." Determine the area of a showroom, ’
11 Determine the distance to the state capitol.

19, Determine the amount of coolant needed to protect to
36°C. ' :

13. Determine the length ofareplapementue‘)_c[lgl‘{s‘t_usuy_s_t_grp_..__»_

14, Determine thie dilution rate for mixing a quantity of
Windshield cleaner,

¢

15. Determine the capacity of a paint container on a spray gun,

16. Determine'the temperature of water for pr'oﬁer |
sanitation, S

17. Determine the top speed of a car,

1
19.
20.
21,

2o

24
25,

%.
21,
2.
2,
20,

Determine the area of a service bay,

Determine the rﬁass of a quantity of grease, .
Detenine area of 4 parts room. |

Uetermine ;he level of fuel in u:hder'ground storage tank.
Determine amount of degreaser n‘eeded‘to clean floor, °
Determine proper storage temperature fog products.
Determine proper socket size for head bolt, ,

Determine the amount of air needed to “top-up” or
fill an air shock. ,

Fill a truck tire to the proper pressure,
Determine the distance to the nearest interstate highway.

Determihe the mix of antifreeze and water needed to
protect to -10°C, , :

Determine th¢ Capacity of a partscleaning tank,
Determine the mass of a batteggh ¥ -

L2 )

[
y '

?
!

1

i

' THE CENTER FOR VOCATIONAL EDUCATION
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o1’
MEASURING UPIN AUTOMOTIVE MERCHAN DISING
PETROLEUM MARKETING =~ /
For the tasks below, estimate the meric measurement to within \ Estimate Verify * *
20% of actual measurement and yenfy the estimation by measuring to : ,
within 2% of actusl measurement, 10. Area of sales floor N\
'Estimate Verify * 11, Capacity of tool box | \\__
( 1. Amourt of automotive finish 12. Area of workbench
| to repaint compact car - ‘
, *| 13. Dimension of service doors:
2. Temperature of: o |
a. salesarea ’ 0 HElght.
. b. Width
b. service area
. ‘ ity of gr
. outside | 14, Mass of a quantity of grease
. 15. Volume of fuel in under- (
d c.oolmg sysiem _ - ground.sterage tank i* | ?
e. electrol fe b N -
h e 16. Width of spark plug gap
3. Length of ignition wire on
25900 /’\]\7 Tire pressure
5, Massof box of prts fo be 18 Cépaclty of fuel tank
shipped 19, Capacity of ggoling
5. Area of 'parts counter  System —
T ' " 20, Volume of an ai
- .,._..6.._.Length ofdlsplay case RSO DA SR c(fmu;:s:orir;:k_ - :
1. Capacity o B can 21. Distance to nearest
" " parts house

8. Volume of oil.container. ‘

9. Delivery distanceto  ~ *
customer’s service station’

THE CENTER FOR VOCATIONAL EDUCATION
Q | ! -

._

Exercise 16
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UNIT o

OBJECTIVE

The student will recognize and use metric

and Customary units interchangeably in'Qider-
ing, selling, and using products and supplies in
this occupation,

»
Given a Cust#ary (of metric) measure-

~ ent, find the metric {or Customary)

equivalent on a convegsion table.

-y

Given a Customary uni{f; state the re-
placement unit. |

N
K
I q
I
£

" SUGGESTED TEACHIN‘%) SEQUENCE

’| ! '
Asserble packages and tontainers of
materials, |

Present or make availablk1 Information
Sheet 10 and Table 3.

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

1.

Test performance byt"\'ll";si;ng Section D of
“Testing Metric Abjliftes.”

+

[METRICCUSTOMARY EQUIVALENTS

B e h T Tl N R TP

.00 '
B W
. \ S N
r
| | I
During the transition period 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. Follgw these steps:

T

1.~ Determine which conversion table is needed. .

2. Look up the known number in the appropriate colutn; if'not listed, find numbers you
can add together to make the total of the known numbk. o

3. Read the equivalent(s) fro{m th.enextc.olumn. | Qlﬂ

Table 3 on the next page gives an example of a metric-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 metri¢ 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.”

i
1em = 0.39 inch Linch > 2,54 cm Iml>02tsp Ltsp > 3ml
1m=3.28 feet 1 foot % 0.305 m Iml=00Tthsp  1tbsp *15ml
Im~1.09yards  Iyard~091m 11%338floz  1floz=296ml
Tkm=062mile  1milex1.6] km H=42cups  leup= 237 mM\
lem” *016sqin  1sqin=6.5cm? 11221 pts Ipt=0471
Im*~108sqft  1sqft=~009m’ 11> 1.06qt 1qt=0951
Im*>12sqyd  1sqyd>08m’ 1120.26 gal lgal 3,791
- Lhectare ~2:5 acres “lacre ¥ 04 hectare ™ Tgam ¥ 0,050 1oz ~83g. |
Tem ~0.06cuin  Icuin® 164 em’ lkgx221b 1bx0.45kg
Amte33aft Tawf>003m’  lmetrc ton 22051 1ton s 9070 ke
Im'~13cuyd  Tcuydx08m’ LkPax0.145pd  1psi~6.895kPa

‘.-\dnptvd from Le‘rls'.\lmsyre Metric. A Teacher’s Introduction to Metrie Measuremen! Division of Educational
Redesign and Renewal, Ovo Departrdent of Education, 65 Front Street, Columbus, OH 43213, 1975. j

(

Information Sheet 10

10
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METRIC UNITS FOR AUTOMOTIVE MERCHANDISING, PETROLEUM MARKETING

* APPROXIMATE SPECIFICATIONS FOR DOMESTIC COMPACT 2DOOR SEDAN ﬁ(

" Metric Customary .
) .. y'_':v/“
Length 4293cm - 169.0in, 7
Mss ol umg | g
MILLIMETRESTO INCHES . 1000mm or1m=39.37in, Ca;;aciti‘es l ; " b “
T T o | ug \
00 3% | 10 0 | 1 oed .t o1 oou Crankease ‘ C4Mltes | 0 ok =
. “‘A T\ ; g 7 , K
m | m em | 1 om | 02 om| Cooling'system - 8.28 litres 8.T5qt.
2 18 | % 18 | 3 iz | o3 oorz| :- Antifreese Protéction \ 34Cwith 35 lires | S0°Fwith4qt.
ol Y 2;"3‘,’9", [ ™ 096) " Fighyay Fuel Consumption 45kml. | 34mp
00 1968 | %0 197 | 5 02| .05 00m ‘
' 2 Maximum Speed | 198kmh " | 120mph |
800 2362 | 60 236 [ & o 06 0024 —— ' : ’ bl _
00 W |0 2% | 7 0m | 07 ‘0o 'F'I‘Mmmum'lfgalSpéedv I 88 km/h s .
800 3130 | 80 318 8 031 08 0031 ‘Eng'ine Displacemént L 2300 em’ (2.3 litres) 140 cu. in,
900 35.43 9% 3.5 9 035 0.9 0.035 Power . .n‘ T8 kW 105 hp | |
Hectricl System ~ |+ 12V 12V
~Lhp 0TS kWS 50 ~ Tire Pressures . B
| ~ Front 165 kPa 24 psi
Rear " 21 kP - 32ps
Trunk Space - ‘ 0.18 m* 63 cu. ft.

cemnmvocmoﬁueoucmou ' _ | .+ Table 3
, Q ‘ ' , o . ' .

ol
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ANY WAY YOU WANT [T

"0 4 ots. of antifreeze

1. Youare Working in a service station or auto parts store, With
v the change to metric measurement some of the things you order,

sell or use are marked only in metric units. You will need tg be
familiar with appropriate Customary equivalents in order to -
communicate with customers and suppliers who use Customary
units. To develop your skill use the Table on Information

Sheet 10.and give the approximate metric quantity (both number
and unit) for each of the following Customary quantities.

Customary Quantity
a ) 51bs. of grease
b) 20gal. of gasoline .
¢ ) 4in. section of brake line
d) 1/2in. spark plug thread reach
e ) 20 ft. x 30 ft. sales area
f ) Sacres of parking lot -
8') 100 Ibs. of bulk road salt e : |
h) 18 n. fuel line B
1) tio gallon can
) ) 1pt. of lubricant
k) 61l oz. of spray paint
1) 3 mile distance
#) 6 invheater hose

Metric Quantity

0} 2ft. length of wire

Use the conversion fables from Tabile 3 to 'Eb_nvv'é'rt",tﬁhemf&ﬂiﬁhéz'"” -‘

a) 2mm =
b) 0mm -
¢) 33.3mm
d) 620mm
e) 52mm

it
:5..

) IThp
1g) 24psi kPa
(h) 88km/h m.ph.
in. | 1) 145 km/l= Mpg:
B R

kW .

1}
—
=S

i
5

n
57

Vi

3. Complete the Requisition Form.using the items listed. Convert
+ the Customary quantities to metrie before filling out the form,
Complete all the information (Date, For, Job No., etc.).
Order the following automotive supplies:

2 ) Twelye 1 gal. container of coolant
b ) Forty-eight gt. cans of 10W30 oi]
¢ ) Twenty-four lﬁﬂ 0Z. cans othxel additive
d ) 100 ft. spool'of ignition wire

') Sixsets of 20 in. by 141in. floor mats
£)40 £t of 1/2in. LR, water hose
g) Ten 5 1b. tubs of gréase

REQUISITION - '

 Date ““ 

For

Job No. Date Wanted -

Deliver to L o

QY| Ui

Réquested by

Approved by

) L4
. Y O |
- THE CENTER FOR VOCATIONAL EDUCATION
-
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SECTION A 6. The cyrect way to write twelve 11. Estimate the length of the line Use this conversion table to
- , thousahd millimetres is: segment below: ¢ answer questions 15 and 16,
, * 1. One kilogram is about the mass ) -
“ofy: [A] 12,000 mm.

- ) - 0 - 3 [ 23 N v .

[A] nickel L [B] 12000mm . [A] 23 grams b | mm )
- s, |B] 6cenlimetres
[B] .apple seed 1€]" 12000mm ' o1 omil 100 394 § 10 039
- tres 0
[C] basketbal (D] 12000 mm (€] 40 millmeies 00 18T 1 0019

‘ . : D] @scals | , 00 1181 | 30 118
[D} Volkswagen “Beetle . . . ' 400~ 1574 | 40 - 157
SECTION B 500 1968 | 50 197
2. Asquare metre isﬂ)out the ‘ y 600 2362 | 60 6
area of. 1. ﬁca; 200 cggttti]meftres wide 12 IEstimatte bthle'length of the line 000 9756 | 70 716
, ' ,-also nas a width o1; _ segment below: -, 800 31.50, 80 315.

f A] this sheet of e AN '
[A]this sheet of paper A] O2mete —— : G0 343 | 0 354

[B] acard table top
(€} a bedspread
{D] apostage stz;fﬁp ‘

(B] 2000metres :
j [C} 2 metres
[D] 200 metres -,

- [A] 10 millimetres
(B) 1 centimetres

[C] 4 pascals

’

!

. 16. The equivalent of 230 mm is

P s
‘ . o ' il A} 230in.
3. Spark plug gaps, dril bit dameters, 8. A sales area 525 centimetres - D) 23 miligms ' | .

" hose diameters, and wrench sizes ' by 750 centiretres is aso: ' - [B] 9.08in.
‘are measured in: : e Il 230 ¥

4] milfice A] 0525 merex 008 mete SECTIOND (€} 280,

' . {e unit whi [D] 8.05in,

(8] 5.25 meties 018 mere 13, The metric unit which replaces | ]u in

{(B] millimetres

(€] ‘metres

[C] 525 rpetres x.( 8 metres

the gallon is:

o “[A] Kilopascal

16, The equivalent of 320 mm is:

: a , , A} 3200
(O] millguams [D] 5.25 metres 7,8metres ' 8] lize A} in,
3 , " SECTION C . Y (0] Kol . (B) 128in
4; Fuel is measured in: ' _ \ R (€] 32in
: "A] Al ’ 8. Tomeﬁ‘sureinqﬂllimetres you' (D] millilitre o
i (4] kilograms would use a: ! * [D} 120in.
* [B]” Hietres fA]‘coh;;iner S 14. The metric unit which replaces :
‘[C] — 5 sca_le " horsepower is:
(D] itees : [A} kilokelvin
f IC] ruler . :
) , o [B] kilopaseal
_ o % *
5. The correct. way to write twenlty [D] DIpssure gage . 1€ kihl‘(‘)powerl‘
prams s . 10, Forrﬁeg.surihgtirepregure you (D} kilowatt o )
[A] 20 gms ' oy Id use 4 gage marked off in: ¢ &
8] 20U “[A] gims A "
[C] 20 [B] kilometres ' '
(] 0y [C] Kilopaseals ' e
(D} Celsius ¥ .
THE CENTER FOR VOCATIONAL EQUCATION
oy » ~ TESTING METRIC ABILITIES
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| £ EXERCISES 1 THRU 6

.

ANSWERS TO EXERCISES

The answers depend on the items

* Exercise 10

N

AND TEST

wCENTER FOR VOCATIONAL EDUCATION

Exercise 13

used for the activities, i {mlllhtres litres klllOETgﬂmS gl'am"S

: ' g
EXERCISET 2 e =
Currently acceptéd metric units of 3008 | 3 : ‘11' gO ;

. Measurement for each question are 6000 [ (6) 1} S ).
shown in Table 2. Standards in each - - (8000) | %3 - (25) + 25000
occupation are being established 11000 ('1 0 0.4 - (400)
NOW. 30 answers may vary., }23 T : 0 0

EXERCISE § 0 .03 10.175) 113

wal 26em el 13.2em 00 (00 L
by 38.3cm fi 80.2em (900) | 0.9. M »
o ddem g 100em 230 | (0.3 a) 10000ml i) 2000 mm
di 68.0cm h - 230.7 em {4700 | . 047 | b) 0.5m j) 05ke

EXERCISES § THRU 13 __ 2] (027) ;; éé;ﬂ}tres ;{; gbsoli(t;e
Tablesare_ reproduced in total. An- Exercise 11 e) 25kg  m) 1000em
S\Wers are in parentheses, - .

- litres | millilitres f) Lem - n) 25mn
Exercise 9 ] 1m11 §) 20ml o) 240em
‘ ‘ ' h) 11t p) 2000 mm
metre | centimetré | millimetre 8 8000 ( - '
n Lo | mm | o] EERCSESI5ANDI§
1 100 | 1000 46 . {46 000) The answers depend on the
> T A0 o0y 13(2))4* »32(238). items used for the activities,
Y (900) . (9000)f 2k TPl
51 | 500 [T 000 |t L048 ] - 480 e b
74 174000 | (740001 g oo : a) 2.25kg 12em
R R - 2 N R ) 758 e
0.6 -(60) 600 gams | kilograms| - ¢) 1016em ) 047pt.
110,023 | 23 %wlo. ] g kg d) 127em k) 1776ml
0L 8] M8 AR voe) blmx 1) 483km
639 | 639 [ 5:30) S15m  m) 1524em
9000 19). f) 2ha n) 3.8 litres
N 23000 | (23 g) 4bkg - o) 06Ilm
& NI OF
W09 o
210 { (0.273)

Part 2,

“a) 0.99in,
b) 27.56.n.
¢) 1.312in,
d) 2441n,
e ) 2.05n. \
f) 0.75kW
g) 165kPd -
h) 55 mph.
1) 3mpg.
i) 105k

Part 3, a

a) 3.79 litres

b) 0.95 litre

¢) 177.6 m|

d) 305m

e) 50.8em by 35.56 em
f) 12.2mof127em
g) 2.25kg.

" TESTING METRIC ABILITIES -

L C 9
10,
11,
12
13
14,
15,
16

DOUDUUWw o
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SUGGESTED METRIC TOOLS AND DEVICES SUGGESTED METRIC TOOLS AND DEVICES
‘ NEEDED TO COMPLETE MEASUREMENT TASKS NEEDED TO COMPLETE OCCUPATIONAL
IN EXERGISES-1 THROUGH 5 MEASUREMENT TASKS
' , (" Optional
LT i In this occupation the tools needed to complete Exercises 6,
. | 15, and 16 are indicated by *+.”
" LINEAR | MASS ﬁ oA Assorted Metric Hardware—Hex nuts, washers, screws,
‘ T cotter pins, etc.
Metre Sticks Bathroom Scale * B, Drill Bits—Individual bits or sets, 1 mm to 13 mm range
Rules, 30 cm *Kilogram Scale .C. Vemier Caliper—Pocket slide type, 126/mm range -
Measuring Tapes, 150 em *Platform Spring Scale L)) Micrometer—Qutside micrometer cahper, 0 mm to 25 mm
*Height Measure ; kﬁ Capacity range T
C Metre Tape, 10 m . 10 kg Capacity . % E  Feeler Gage—13 blades 0.05 mm to 1 mr tange
L i Wheel *Balancé Scale with 8-piece * F. Metre Tape—50 or 100 m tape
| % gy mass set’ ' G. Thermometers—Special purpose types such as a clinical
' Area Measuring Gird *Spring Scale, 6 kg Capacity thermometer
- . . H. 'Temperature Devices—Indicators used for ovens, freezmg/
TOLUME/CAPACITY: TEMPERATURE " coolingsystems, el
Nesting M ot of § - * 1 Tools~Metric open end or box wrench sets socket sets,
. e;%mgl eiazt(t)roes, Teto v Celsius Thermometer | hex key sets
| mt- 2 Y : J, Weather Devices~Hain gage, barometer, humidity, wind
- Ecogomly ?‘g‘é‘g" set of 6, ' velocity indicators
30 m ml " !
K. G "'T y dily y u-ll f l’
Metric Spoon, st of 5, | E{cessure eges ire pressure, air oxygen hydraulic, fue
Iml-Z5ml L. "Velocity—Direct readmg O vane type meter
Dry Measure, set of 3, ¥ M. Road Map-State and i
50. 125, 250 ml . Hoat Map and city road maps
SR ‘ * N, Containers—Buckets, plastic containers, etc., for mlxmg
Plastic Litre Box
Centietre Cub and storing liquids
ntMmELre LUbes % 0. Containers—Boxes, buckets, cans, etc., for mixing and
A ‘stonngdrymgredlents -
[ | v \ Most of the above 1tems may be obtained from local mdustnal ,
. ' - hardware, and school suppliers. Also, check with your school dJstngtfs o
- . : math and science departments and/or local industries for loan of theu SR
THE CENTER FOR VOCATIONAL EDUCATION metric measurement devices ’ PR .
C‘._ Ihe (g State Um_ve\'mv + 1960 Kenny Aoad * Columbut Omg ‘lJIIU ' ) ;' ' o / J\ *
f\ \ | . j Measunngdevxces currently are notlavailable Substitute devices (i.e., thermometer) ,
\\‘ : ' . may be used to complete the measurement task. '..' "‘i
" . ‘v T?‘"':’l" ] R !
' w. i ST
v 'Tool7~and Devices List .,

o l‘ l‘.l - K . _" g‘\’“ :
‘ v ’ «59.
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*Universal, Ine.

Dick Blick Company. 1:0)

Ameriean

Facis Dl oo et Traming Department, Creatine
Tower 1421700 Northwestern Highway, Southfield, ML
IRITH, 976, Ehooklets, 33 00 euch. $12.00 sty discounts

Seces of lmu’,klm‘ presents step-hy-step directions, questions, answers on

how to read metric measurement tooly: nyerometers. vernies calipers, rules,

dul indicaton

METRIC SUPPLIERS

Buown & Sharpe Manufacturing Co., Preetsion Park, North Kingstown, RT 02852

Industral qualitg mierometers, steed rules, serey piteh and thickness gages,
Squares, depth gages, calipers, dial mdicators, conversion eharts and guides.

Bun 1267, Galeshury, 1L 61401 ;

Instructional quality rules. tapes, metre sticks, cubes, height measures,
trundle wheels, measuring caps and spoons, personal stales, grani fkilogram
sales, foeler and depth fages. beakers, thermoneters; kxts.md other dldh

'\hllnnotorlnduslnm Supply Cdrp., 162 Central Avenue, hmnnﬁ,dalv L. L

MOHT

! .
Industrial fasteners, taps, dies, reamers, drills, wrenches, nngs. bushings,
calipers, steel rules and tapes. feeler gages.

Obaus Seale Corporation, 29 Hanoser Road, Florham Park, NJ 07932

Instruetional quality and precision balances and scales, plastic calipers and
stackable gram cubes for beginners, o

INFORMATION SOURCES

1€ 20036 .

Charts, posters, reports and pamphlm
mefric coordinating counell reprvwnlmg1ndu~trv government, education,
professional and trade arganizations.

| dmerican Pclroloum Institute, 1801 K Street, N W Washinglon, 1) C 20008

Information on the metric cystem, free and inexpensive charts and
oublications, ' ‘

Commerce, Washington, D ¢ 2023!.

Free and i inespensive metric charts and publications, also lends films and -
tisplays,

Socielv of Aufomolive Engineses, Two Pennssbvania Plaza, New York, NY 10001

Information.on the metnie system, free and inespensive charts and
publications.

,

futional Metrie Counil, 1623 Massachusetts Avenue. NW., Washington,

e feporter newsletter, National

a tional Bureau of Standards, Office of Information Aetivities, U, . Department of

Kz



