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Des1gned to meet the job- -related metrchme Surement
needs of students interesttd. in law enforcement, this instfuctional

' package is cne of twc ‘for the publlc serv1ce occupatlons cluster,

"~ part of a set'cf 55 @ackages for metriic instruction in different
occupations. The package is intended for students .who already know
the occupatlonal termlno@cgy, measurement terms, -and tcols currently
in use. |Each of the five units in_this instructional package contalns
perform nce objectlves, learning act1v1t1es, and suppottlng ~
informaticn in the form of text, exercises, and tables. In eddltlon,

- ., .suggested teaching technlques are included. At the back of the -

~package.,are ohjective- -based evaluation items, a page, of answers to
.the exercises ard tests, a 11st of metric. materials needed for the
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-* - activities, references, and 'a list of suppliers. The-material is . ,
desiigned to accommodate a variety of individual- teaching and learning
- styles, e.g., 1ndependent study, small group, or whole-class : .

activity. Exercises are. intended to facilitate experlences with
measurement 1n=ttuments, tools, and devices used in ®his occupation
“and .job-related tasks of. estimating and measuring. ¥nit I, a géheral . ¢
'1ntroduction to the metric system of measurement, prov1des'3nformal
- haads-on experlemces for the students. This unit enables students to
bécome familiar with the bgsic” metric. -units, their symbols, and
measurement.instruments; &nd to develop a set of mental references
: for metric values. The metric systen -of notation also is explained.
* ‘ UMt 2 provides the metric terms which - are used in this occupation
and gives experlence with occupational measuremént tasks. Unit 3 .
fccuses on jdb- related metric equlvaxents and their relatmqnshlps.
~ Unit 4 prcvides experlence with recognizing wand using metric 5 A
~ instruments and tools in occupatlonal measurement jtasks. It also
nrov1de§ experience in CQmparlng metric-and ‘customary measurement
ctruments. Uhit' 'S is designed td give studentS”ﬁf%ctlce in

-

»

. vertlnchustof%ry and metric- =urements, a sklll,cons1dered "v) .
wceful durlng the -transiticn to wmetric in each occupatlon. (HD)
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-TEACHING'ANQ LEARNING
THE METRIC SYSTEM

This metric instructional package was designed to meet job-related
metru measurement needs. of students: To use this package students
should already know the occupatiy nal terminology, measurement
terms, and tools currently in use. These materials wefe prepared with
the help of experienced vocational teachers; reviewed by experts, bested
in classrooms in different parts of the Umted States and revised before
distribution,

" Each of the five umts of instruction contains performance objec-
tives, learning activities, and supporting information in the form of
text, exercises, and tables. In addition, suggested teachmg techmques
Are included. At the back of this package are objective-based evaluation
ifems, a page of answers to the exercises and tests, a list Of metria
materials needed for the activities, references, and a list of suppliets.

.

Classroom experiences with this instructional package suggeot the
toltowing teaching-learning strategies:

L Let the first experiences be mformal to make leammg the metric
system fun R .

2. Students learn better when metric umts are compared to tamxhar
Objects. Everyone should learn to “think metric.” Comparing
tt}etric units to customary units can be confusing,

3. Students will learn quickly to estimate and measure in metric units

: ')y “dotng.”

Al

A Students should have etpenence with measuring activities before .
got ting too much information, '

5. Move through the units in. an order which emphasizes\'?he sim- -

plicity of the metric system (e.g., length to area to volume).

~

6. Teach one concept at a time to avoid overwhelnung students WIth
%00 much material.

Unit 1 is a general introduction to the metnc system ol 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 develotrI
wtpf mental references for metnc values. The metrlc system of ngta-

'k KCo 1§ explamed

‘Usiﬂg These Instructional Materials '

T T

Unit 2 provides the metric terms which are used in this occupation
and glves experience with occupatlonal measuremertt tasks.

Umt 3 focuses on ]Ob related metnc equlvalents a,od their relation-

Unit 4 provtdes experienice w1th tecoghizing and Using Metric
instrufnents and tools in occupattonat measu&ement tasks. [t also pro-

shtps

Vides experience in comparing metric and customary measurement in- .

r

struments.

Umt5 is deslgned to give students practice in converting custom- '

ary and metric measurements. Studefts should learn to “hink metric"
and avold confpating customary and metric units. However, skill with
conversion-tables" will be useful during the transttlon to metric in eac:}

occupation. | e

N

L8

.

w

This pgckage Was designed to help students lean a core of kiowl-

~ edge about the metric system which they will-use on the job. The

exercises facilitate expetiences with measurement instruments, tools,, ;

- and devices used in this occupation dnd jobrelsted tasks of eaumatmg

ind measuring.

This instruc nal package also. was designed fo accommodate a -

~"variety of individual i¢aching nd leamning styles. Teachers are encour-

Y

aged to adaptthese materials to their own classes. For example, the
information sheets may be given to students for selfstudy. References,

" may be uded 8 supplemerital resources. Exercifes may be used in inde-
pendent study, small groups, or whole<class activities. All of the
 matetials can be éxpanded by the teacher. ‘

Glon S Cooper .

o | R ' Joel \ﬁagtsos
' | v Editors

This uubl&cauod was developed pursuant 10,contract No QEC0-74-9335 with the -
Bureau of Occupational and Adult Education, U S, Oepartment ol Health, £duca:
tion and Walfare. However, the: opinions expressed herein "\do not necessarily
reflect the nosuuon or palicy of the US. Olfice of Education and no otfnual' :
endorsement by the U S Otfice of Education shoulg be mtmed C
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SUGGESTED TEACHING SEQUENCE
1% These introductory eercises n r\’uy\requlre
Lwo or three teaching perrods or all five
areas of measurement. '
9. Fxercises should be followed in the order
_given to best show the relationship
% “Ttween length, drea, and volume. :
3. Assemble the metric measuring devices .
(rules, tapes, scales, thermometers, and
- measuring containers) and objects to be
measured. *
4 Setup the equipment at work stations
for use by the whole class or a§ individu-
alized resoutce activities.
5, Havehhe students estimate, measure, and
reeord wsing E‘(ETCISPS 1 through 5. .
‘6, Present mermatlon on notation anﬂ
make Table 1 available.
) 7 Follow up with group discussion of
activities. .
“ )1_ ‘ '
% ‘vv i ’
. :
~*Qther school departments may ha\e devices which
A canb uxed \Ielrl(‘supphm urehsred in the reference
sectio\
o . 1' : I'
] v . v
, ‘
’ THE CENTER FOR VOCATIONAL eoucn;réru
! )

v
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OBJECTIVES

3

The student will demonstrate these skills for the Linear, Area Volumeor Capacrty, Mass, ahd
" Temperature Exercises, usmg the metric terms and measurement devices listed here !

o,

Litre and metre can be speljed >ther with an e or -er ending. » - "

v ‘0 Al “
[] .‘\ ! . , e
L. *- ! q X )
, EXERCISES u
SKiLLS ' ' Ny ' )
N Linear Am Volume ot Capacity Maxs ~ Temperature
pp.3-4) (ep5 6) Ypp.1-8) < | (e9-100 |7
¢ ' v|." ‘ . l ‘ »
Kl 1 Recogmzeandwusethe | munmhw (mm) | square cubic centl-, pam (e} degree Celsius
umit and its symbo] for: 7 ’ | centimétre metre fem’) ( C) a
N centimetre (cm) Cem’) kitogram ~ (kg)
"1 Select, we, and read the _ cubic metre
appropriste mesauring [, metre T m) square A ‘r(mf] "‘ b
rnltmmerru for: , metre ‘ ~
. . ¢ 1m.:) litre () !
3. Sufte orshowa : . ' y
physical reference {or: B millililre]ml) . s '
3. Espmate within 23% height, width, or the area of capacity of ‘lhe massofobje(‘u ], the temu‘eratureofl
' of the actusl %usure/ length of objects agivencutlace[ coptainers J in grams and kilo- | the air or a liquid
. . A [ N
. I V| grams .
[ o ya ‘ ; 2 -
5. |+ Read correctly « metre stick, metric measure enls 3 kilogram scale A Celsius lh'e'rmomeler
. Jope measure, and! | ongradualed - |-and agramecale . -
metric rulers volume meapur- : ‘ U‘ y
. ! P ing devices | ' f . '
\ L ' o
! A v‘) A\
1 ' ' B o4
RULES OF NOTATION - k ot
1. Symbols are not capltahzed unless the unit is a proper name (mm not MM) )
9, Symbols ate not followed by penods (mnot m.) | \
3. Symbols are not followed by an s {or plurals (25 gno £ 25 g5). i o
4, A space separates the numerals from the unit symbo]s (@1not 41). f
5. Spaces not comﬁ; are used to separate large numbers into | groups of three
- digits (45 271 kmnot Mkm). -
GVA/ero preeedes the decima pomtrf the number is less than one 052gnot 52 g)
1.
A

—
L “ ' ,
g ‘. T
] ) l‘ h .“1.| “"
- * .o

Information Shéet 1
, 7

r-
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" METRICUNITS, SYMBOLS, AND REFERENTS METRIC PREFIXES, .~ * .
1‘. . ) . x.. o ) . “y . ‘ r '} ._ . '" ' o f , ! K y . . . ’ ' g ,.l
Quantity Metric Unit Symbol ¢ Ulm(ul Referents nf rg?:)hplﬁ_ﬂ;‘d, Prefices Symbols ¢ ‘ ,
— > . ubmultiples ) S B
Length millimetre mpt | Thickness of dimeor paper 1000000=10° | mega (mega) TR
j . . v . o, . ’ ' »
\ ' . clw wire \ ' " . ! L -
| PRI - W r - 3 T I EET, I r
. centimetre m. ;Widﬁthofpaperelip . IOQO'}O . k'l?(k'j{o) “ I. k,. ._\ ‘
| metre o m 9‘ , | Heighto door aboup 2 m 100108 | hecto (Wekt3) | . b
' , o , ‘kildgnetre ‘ km .| 12-minute walking distance -1 . dqyﬂ"(dék.;,',)‘ -t
: ' .'J —> ! : , - . - - l, iy . Lt ‘ Lo
Area iquare , - . Areaof!hlsspace. ‘ : Base Unit'1=10"¢ |
' | centimetre - coff . /‘ ETTEE
. . , 01=10 deci (des'i) d
, Y / / ‘ ) 1 ) . _
: g | » 081=107, | centifstnt) | ¢
. BN X ‘ P .
’ - square metze. m’ . .| Areaof card table top - 0.001 =ﬂ10J mili(mili) [ m
p sty " . U { .
/w/ \ hectare ha Footbal fi_e'z including sidelipes 0.000001 =10 | micro (mikro) y
' ' :| and end zodes - \/ y .. : .
v F | Volumeand  [millitre - ¢ {ml Teaspoon is § ml . SR
\ Capaclty' litee * \ R ‘Alittle moee thanl quart’ "y T ‘ Table1-b . -
i & g s j] S, . 3
i cubic ‘ o - " g - Ve
centimetre em? Volume of this container *~ ' ' :
X o B . ! | |
. ¢ . 4
N} ' = : -
\ ) . Lo ' . \ - ¥ v
. . ' % /o l \» {,J ‘ ‘
, , — ‘ @ y ! N\ @
' cubic metre m’ A little more than axcubic yard ¥ . Y
3 ‘o : R A > g
3 I . s - \ , :
Mass *| milligran, mg Apple seed abgw)mg, grain,of ¢ , s
b 5 | ¢ ]salt 1 mg J, L
‘ pam > . [p \Niﬂ(;el‘ab_out_Sg ! T J: ' Cy )
. _ k,ildgram kg lebster's Collegiate Dictionary . . By / L
"y . Ty \ M v /
\ metric ton w# : iy - ' Y -
\ . [N - ' @ ° . !
, k000 kllolrn{ni) t- Valkswagen Beetle : 4 j A L
‘\ \ ) L / \ T ’ ]
. o oy \ ,,‘ 7/ P r" . - ( ,
. Y, L (N} ¢ .. » !
}m:c:mn_éoavocmomeouwm ., Table1-a Y, k et
@ , ,' ' TN e \ ‘ ‘. . 1' " . ' ? %‘K -
¢ . ¢ fyN ‘ "‘ ot ' , \
f ? ~ P ) , l. , \
’ ~ p - ' \
[} . !
A | . VY 9
' P ?( \‘ :
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LINEAR MEAQUREMENT AC'FIV[TIES

b, 'Chooseapartnerto stand

BT N Jourblde Moveapart ;
Metre (‘entlmetre Mtlhmetre S * o that
AR \ ' - ~end of a mire stick on
' o *, your partner\shoulder' ,
‘ ! .. : . and the'other 4nd on

‘I THEMEFRE(m) A ‘ . S . your shoulder, Lok al
the space between you,
A DEVELOP A FHH’\I( FOR THE SIZE OP A W’l R[

vl l’ukuponeoftlwmetre

— "THAT IS 'I'HE'\\'IDTI-IOFAMETHE} Y
sticks and stand it up on the . . '

»

o floor Holditinplace with ' @ .
~ onehand. Walk around the B. DPVLLOPYOLR \BlIITY T0 ESTIVATE IN METRES
stick, Now stand next ’ ’
Y thestick. With your ofber . Now you w1ll improve your ablhty to estlmatem metres.
s ‘ \ alf ' our
', band, Louch yourself where . .. Bemember }vhere the length and height ofametrewas ony
.~ thelopof the metrestick 4 body. S {
< comes on,you, t o C o
‘ ' For eachi of the féllowing items: o o
f AT I TOWINEH LA ereeaer . o Estimatethesizeoft'h'eitemsandwriteyourestimm |
’ Tl [bll()\\lllbl'l AMETREAS: , ’ " ESTIMATE column. Measure the size with your metre sfic N
T o . : and write theanswer in.the MEASUREMENTcolunm. .
B o L S | ' ~ Decide how close youres limate was totheactualmeasure If,
2. Hold one arm out straight L + your estimate was-within 25% of.the actual measureyouarea
~ at shoulder height. Put YA : “Metric Marvel:” C
the metre stick along this | : [P '
er\muntil ghe_en,d hits the N ¢. - How Close
¢ endofyour f'“f"“' Where | Estlmate Neasuremment, Were You?
' is the other end of the ok (m) (m
metre stick"? Fouahyour “+ 1. Heightof door I\nob o : L ,
self at that end. : ’ fronffloor. v _ ) .
2. Hei .fdoor. e - _ (‘"*
. ! ! ’ l [] '
¢ : ‘ , J - Length of table. : !
* THAT IS HOW LONGA METRE I§! | SRR ! R -
)} [INHOW LONG& METRE I8! ‘ , L Width of table. \,/ P ,
S I - 5, Length of wall of'\"\ i o
. vy ,* ' J’\ ) Il
o | ° - 6. Distance from ' ‘. -
< m . youtowal SN -
THE CENTER FOR VOCATIONAL EDUCATION | ? S Y o
B O s ( Exercise 1 '
PRIALAS /(\ , | s { | " {continued on next page) 1
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© B DEVEL®P YOL‘R"?\'BI’LITY 10 ESTIMATE IN CENTIVETRES

I TH}ECENTNETRE (um KA 2

. ) i d L [ F [\,
N Co .
/ . 1 . "v t A N . .
. v h ] : !
\ ' ! v
B Q a 4 ‘
V! ' A
. , »
W N

‘ - a 1 B L}
K
, “There m;e]ﬁﬂ cprf ﬁnetrec In nne metre. lf here arp4mptro=and .

hentlmetres youwrite | 03*cm [(1 x 100 cm)+30m = 100 m
' 7 O
\”;(m] _g‘) p\ , q Q‘] |

A DE\’ELOP \&*ml\'o FO THE qzo OF xcmmmﬁ

A “ . ..

‘ } L] § I} . v
e Holtf thefnetnc fuler a}\«#‘pst the width ofyour thmnbrml N

. t}{o@wﬁe}sn“ S om, ‘*-‘ ’ : l; |
‘ ’Jml\basure your humbfroryﬂnfe first joing to the end |

v . 4 . n it (\m‘ ﬂ‘ -
. '. ;3 Use the mem( ruler tb find the width of )our pa]m
’ .t . ". . ln ' (vm p 4 . o

| 'op - Lm‘ /
)] Measure your wnst w1thatape measure, What is the distance o
“ . arou;dlt cm " ': -‘
‘ o Use the tape measure to find your waist size. m
w .t

v Q ' ' ¥ .
" You are noy ready to estlrpate in centimetres. For each of the

3 [ollowing ms, follow the procedures used for estmmmgm
metres SN
! - ‘ - How Close
“ Eetlmate( Measurement  Werg/¥ou?
, ' (cm) ' (cm) '
1. Lengthofapaper
clip. ’
. . i '4\’ '
2. Diameter {width) : )
. Qf‘acoin ; ' v
§ Width of a ’
* & postage stamp.
Clenghofa T N .
penu] \
J. Wldth ofa sheet ‘
o paper 9 (. N
THE CENTER FOR VOCATIONAL EDUCATION .

b

P
1., \kaswourmdeworpomtmgfmger qulongls"lt"

' { v

~ L ’ v LN . I- )

“ g ! A "; -/
' N 5 ) v

-"".‘ ," ‘ i ,\ o ‘ ‘ '::-'g [N
fl. THEMILLIVETRE (i g

\ , \ \ ! 3 W ' ! .4'
> Theré are 10 millimetres in ane cen lmPYI'P When a mpasurpment i
9 centimetres and 5 millimetres; yOu write 25 mm [((2x10mm)
+5mm = 20 mm + 5 mm] “There are,]. 000 mm in 1 m. \
J f\‘ ' ! ; \ - ‘

]

{

4 [

A 'DEVELOP'(FEEL[NG FORTHE SIZE OF A mLLr.\o:TRE" .

R

. Usmgaruler mosked in nulhmetres measq\e A
1 Thwl\nessfo/f a paper cl’lp wire. mm /
2 Thlckness of your fingernail, . 7 m_ -,
< ; S
3. Widthof your fmger,nall. L m 7
4. Diameter ({vidtb)of acoin e mm

' N o)
. 5.« Bjameter (thickness) of ybui pencil. — —“mm

PR ‘ - . . ]

6. Width ofopostagéstamp. | Lo

- mm

A o .

= A\
.'B. DEVELQP YOUR ABILITY T0 EST{MATE IN MILLIMETRES®
| * . PR

You ate now ready to estimate g millimetres. For each of the
following items, follow the procedures used for estimatingin .
metres, .
How Close
Estimate Measurement , Were You?
| (mm)  (mm)
+ 1. Thickness of a . |
nickel.

¢
-

0 l»)'iamet‘er (thickness)
of abolt, . K

Length of a bolt.

3
4 Wx%thofasheet o )
< f paper,

Thickness.of a bthard ) ,
or desk top,

6. Thicknessofa -
button.”

\~ 5,

. Exercise 1

)



B Square Ceutimetre, Square Metr‘e,é&

] . 8

P uru\uor oMr B THE ru\orsourrluuoror \ru
NY SQUARES OF \(1\r\'\’r/rrrru\rs 704

SAVING 10K

(()WRHE?UR:P\ A ' .
\/ f q’

L IHP,&Q,[MR[‘ CE'\TI\IEFRE (em?)

ITIES

o

' r r

; S0
A ur\ hLOP \FHUI\(J FOR 4 SQUARE CE\IT[\ILTRE

' \ ] v
: 1. *Take a clear plastic grrd or e t the grrd an p}( o
= 2. Measure the length aid width of ped these small
- squures urthawnrrmetre ruler, -
] ¢ '

. THAT IS OE SQUARE cuurulrsrrre'

t
h

3. quceyourfmgernarl overﬁregrrd \bouthour nrany-
' square\sjy)es it take to cover your fmgernall" ;

em?

does if take to cover the com"

e’

.4, Placeacoin overthe grid. About how maqysquares

5. Placeapostage stamp over the grid. About how many
squares does it take i cpver the postage stamp?

em?

[

Place an envelope over the gnd Arbout how many-

. _squares does it take to covel the envelope”

) ' .._...r__sz
‘ 4

A metres. Length em; width - em,
| Multiply to find the area in square centimetres.
{} ' cm X tm = _cm?. How
Q\ + close are the answers Me in6.andin 7.7
! 1
1? \ ¢
ﬁ .-

d

oy )
.’ m’“cﬂmn FOR VOCMION‘L EDUCATION
. [ -

- L3

7. Measure the length and width of the envelope in centi-

e

“‘ . - ) ' : v‘ ‘ , o ;, \ "b . R ) 4 . ) N
e SN L'l'-,-‘“vl\ L ' .9

. AREA oASOREMENT ACTIV

LN

t’ . /

B DEVELOP W)UR ABILIT Y T0 ESTIMATE IN SQUARE

" n sQuare centrmetres

4, ’Wrndow\'pane or

C LNTIMETPIES

t

)

You-are now ready to develop your ability to esumate

Y

ok

Remember the size ofasquare centimetre, For each, o(the
lowing iterms, follow the procedures used for estimating in

MM
methes, -

py l ' ﬁ

* K v ”

Jo How Close

‘ . Estunate Me uremght  Were You?

'.(cm
S y v
1. Indexcard; - |
2. Book cover. . . 1_ A , v
- . ' RN

3. Photograph, ¥ R -

' -\

¢ Ll

I THE SQU]ABE METRE (m ’

A DEVELOP A FEELING FOR 4 SQUARE METRE

|

1.1

..
Tape four metre sticks together to make a square which
is one metre long and one metre wide.

Hold the square up with (')Lré side on the loor to see how
big it is. .

" Place the square on the floor | in a corner. Step back and

look. See how mueh floor space it covers.

Place the square o}v& a tahle top or desk to see how
much space it covers. ©

Place the square against the bottom of a door. See how

Y

much&f the door it covers. How many squé\es would rt

take to cover the door? - m? {

rursr/iuow BIG A SQUARE METRE IS!

)

| Exercrsp 2
(continued o next page)
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Ol e, :

LI

6

-
o

v!, ) | '. o . ' g 5 . J"‘
"B DEYELOP YOUR ABILITY TO ESTIMATEANSQUARE ~ - CENTIMETRE GRID
- METXR?{S ,‘ . N C * T , ; v v
: Yo%9 now ready to estimate in square metres: Follow the"'" : m N
profedures used for estimating in petres. ., . o
s T ' " %‘ %
" HoW Close. - , :
Estimate  Measurement -WeresYou?
| m)  (m) | (\
1 Door.‘l, ' '“'(} : ,r AR I
2 ,Ffﬁlsheetof . ’
» newspaper. _’ ' ' | .
3. Chalkbpard 3t S ‘ X A
bulletin board, ' v 5 B , L
1. Floor. L } ‘ \, :.(fr;a.f‘ N
) o ; B J g N
5. Wall, g | S e
6. " Wall chért.orposter-e’ﬁy' > e _ o N -
. Side of e cabint, | - PVAREY
o , P Y
VLT T
r‘ “ \' | |
4 d (} | ‘
v | \ " '
L .
. k ' ? ,
e * \ ) :
. THE CENTER FOR VOCATIONAL EDUCATION Exercise 2
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VOLUMh MEASURJBMENT ‘ACTIVIT ES

! ,wc.‘_ A gt

T o . .r .
Cubrc Centrme tre, Lrtre, Mrllrlrtre Cubic Metre o a v S
3 ' . AV
:u . : [ y \ ‘ M T !
. ' . ! ! ; ") - \ '
L 'l'llll CUBlC CEN'l‘l(\lE'l'RE (em’) o v, “
| ’\& ' B DEVELOP YOUR ABILIY TO BSTIMATE [N cuurc
\, DEVELOP 4 FELING FOR 1 llh(UB,lL CENTIN ll{b \, ’ NFl’llETRES
S \ | ' ‘ '
. ! - ' VO
1A Pick Up a colored plastic cube. 'lleasure its length ‘ You are now readﬁo develop your abilty to edtimate
K <‘ hergV and width in centimetres, - : . in cubic centimetres. . )
T ll%O\hClBltCh\lll\ll:lRE‘ I ' v
y S .8 pmember thelsize of 2 cubie centimetre. For each of
2. Find the volume ofaplastic lllr? bov, . { *  the following it ms, use the procedures for. estrmatrng in \
g / metres. . | ‘ N
d. PlaeeaROlol (ubesagams t the bottomof on" ’ . " How Close .
of the box. How many cubes fit | in the rdw‘l ’ \ . Estrmaste Nbﬁsurement Were You? ,
) b Place another ROW olcubes agalnst an adj Ornrng ide o ' r (en (em } 7 :
© ofthe box. How many rbws fit inside thebox ~ + 1% Index card frle o ,[J E e A :
to make one layer of cubes? __1..* < v © box o, _ : —_— ¢
How many cubes in each row? . : LN Preeset cantainer: o /
How many‘cubes in the layer in:the bottom ofthe . _-3r\Paper clip box\ ' E [
B C ‘ . &' "4, Boxof staples. - — .
¢. Stand a ROW of c#fbes up against lhe side of the box, - ) O L e ,i
g Howmar\y LAYERS would frkm lhe box?* | ﬁ, -'I‘HE LITRE"ll)-r‘f:" , ,,.“,:;'.-5"‘,“ ol o
o How many cubes in each layer° | ' - R
/ How many cubes fit in the box altogether? - A DEVELOP A FEELING FOR A L]TRE l,f
THE VOLUME OF THE BOX IS —.CUBIC L Takeaone litre beaker and frllr with water
CENTIMETRYS. o

. lleasure the length width, and herght of the borrn

centimetres. Length em; width cm, -
v “ﬁerght em. Multiply thesé numbers to frnﬂ
"~ the volume in cubic centimetres, ,
. omx emy m=_- c:m3._

Are the answers the samein cNpd 27~
i

_ / i
THE CENTER FOR VOCATIONPL EDUCA:I’!O@

Fa

)

2 Pour the water into paper cups, filling eaches full as you
\u&allydo How many cups do you frll°

THAT I8 llOW MUCH lS lN O\'E LITRE'
3. E ill the litre cgﬁarner wrth rice.’ /

THAT-IS HOW MUCHIT TAKES TO FlLL A ONE 4
Ll‘lRE CO’\‘TAINER' , '

RS -y
T ExerérseS
r - lcontmued on next, page)

Vo '19:

, ‘



o v | : ‘ 3 . o
o (B' DEVEDOP YOUR ABILITY TO ESTI\!ATE IN LITR}X | | B. DEYELOP YOUMBIMTY TO ESTI|MATE IN MILLILITRES
/ L

Syt

\ L4

v

Y are now read develop yourablhty to estlmate L You are now ready to estimate in millilitres. Followthe
ligges. To write 6 and one-hélf ltres, yg wnte2al or. . , procedtges used for estimating metres. ¢ . ¢ >
12511tres .o write one-h fhtre You W teOaI or0.5 . .

* How Close
fitre. To write two andt ee-fourthg ll‘tres ydu vmte

. B * Ditimate 'Measurement WreYou"
2754 0r27511tres : \ﬁ - C ' (,l,?f zs(u,;?) "
2R . R ‘{ ‘l » ¢ ' . & \ ’I
" ot each of the followmg items, use the prqcedures fop P L Smalljuice can J - — - '.] 2y
Emétlng inmetres. " How Close : 2 Papercuportea , A
[ nghmate Measurement  Wete You » $ . AR ' —
0w b ) {l) | _,' ' 3, Softzrink cz)n., S . .
%‘.,1 ium size : Lo S . : o
S freezercontamer . S ’ . oo ,_Bottl.e. L — 2
. , . . g C i N « T
\2 ¢ froeer T o ' e 7 ! P
. confainer. © o\ 0 IV THE. CUBIC METRE V” " . s
‘, 3. Small freezer -~ . \\ o co( { b
/ C continer N _ A DEVELOP A FEELING ORACUBCMETRE .-
. : : : e / "
f ‘ {
\ 4 BottYe or jug 1 " ! #A % Place a\he metra square on the floor next to the(yall '
Rall F‘"' o .. } : . ) ",‘a“’
+ L. THE MILLILITRE (m]]' o r ,‘,,;:.-’w‘ﬁ"l

."/, , F

A DFVFEOPAF-EELWG FORAMILLILITRE . /ﬁ({
N f ' ” L
L E‘camlneacentlmetre cube; Anythmgwhlch holds J ,Foreach of the followmg items, follow the estimating proced
~ Lem® holds 1 ml, N F’ =79 res used before. A
L '02 Flllalmllhlltremeasunngspoon with rice. Empty the . ‘:""‘,',"'t = | How Close
' p SO Estlmate Measurement Were Ygu"
spoon into your hand. Carefully pour the rice into T (m) (m')
\ ‘small pile on a sheet of paper. T S
gf | ’l ) THL‘\T@ HOWMUC ONE MILLILITRE L. 1 Office desk.” .
' 3. Fil theamlspoonw fice. Pourthe’eemtoanother ‘2. File cabinet, ,
o pl]E on th sheei}of apet. 3 S;dl.roof;l. ' n
. THATIYS MLUILITRES, OR ONE TEASPOON! | e b s |
1. Fillthe 15 ml spoon withrice, Pour the riee lntoathlrd N , ‘. P ' !
plleon the paper. 2 cy "\f' . L '_* b !
THAT 15 MICNLITRES, ORONETABLESPOON'{ e SR .
o o ‘.' . C ’ , ) °
« mscemsn VOCATIONAL EDUCATION ' , N - - Exercme3.

' : ’ ! '
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e

erson’s
20 pounds, Thls difference is bets se the p

, w“ma FOR VOCATIONAL EDUCATION . J
3 \ \ ' ! ‘ .

MASS (WE]GHT) MEASUREMENT ACT%DX

Kll()gram Gram ’i ’ i

-

The mass of an object is a measute of the amount of matter in the

" object, "This amount s always the same unlegs you add or subtract some

matter from tie ob]eu Weight s the term thatmostpeoplquae when

~ they m meag mast® The weight of an object is affected by gravity; the

mass of an object is not. For example the weight of 4 person on earth
might be 120 pounds; that same p
Il of gravity on the moon
15 legs than t hrpullofgravny on earth ~p9rsonsmgs< on the- éarth
and on the moon would be the same, T4 metric system dods not -

measure weight-it measures mass. Ve will use the term Tass he(e
' \

'<.f "

) ‘ 3

The sy mbol for gram is g.

¢ The symbol for kilogram s ke,
There are 1.000 grams ithone kilogram, or 1 000 g ] kg
HaLf a knlogram can be written as 500 g,or 0.5 f
A quarter G2 kilogram can be written as 250 g,néO 25 kg

" Twoand three. fourths kilograms is written as 2.75 kg."

i

L | o
- L THEKILOGRAM (kg) e

P
| DEVELOP AFEELING FOR FHE MASS OF A KILOGRAM o

| Usmg a balame or scale, find the mass of the 1tems Gn the table; n
Before you find the mass, notice Rbw heavy the object “feels”
“and compare Wt the reading on the scale or balance.

e

T Py EHC R o h

eight on the moon would be

‘,V

* J .
. ", Mass f
. ‘ -
; \/\ (,kg) i \ )
LkibgAmboy, 7. *,
Textbm | — !
Bag of sugar. —_ "
Package of pper.

Your own mass.

For the followmg items ESTIMATE the mass §f ﬂ1e object jn+

L

kilograms, theri use the%cale or balance to fipHfEeRact mass
-+ of the object. Write the exact rfass in the MEASUREMENT
column. Determine how close your estimate is:
' ‘ HowCldse ‘

Estl ate Measurement  Were You? -

(kg)

\ . i

(kg).

Bag of rice,

Bag of nails. , e

[t
Large putse or
b'm:efcase.'

 Another person. - )

- A few books..
{

Exercise 4

(continued on next page)
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' THE CENTER FOR VOCATIONAL EDUC ATION

THEGM,}; IR
A DEVELOP A PEELING FOR A GRAY

v 1 Takea colored plas'uﬁube Hold it in your hand,

B DEVELOP YOUR ABILITY TO'ES'TIMATEIN GRAMS

L

Shake the cube in yourpalm351f shakmgdlce Feelthe - ¥

pressure on your hand when thé cube is in mdfion, then

 whenit s no{t in motion, Y

[~ od

1rﬂ’11‘st\or§e hand and then the other hand rast

) 3. l"ake fwecubes in one hand and shake them around,
* THATIS THE?MASS OF FIVE GRAMS!

'~

B

: EAVYAGRAMIS' | J’; e

\' . ’ i
condhcube and attach it to the first, Shake the

Yo are now readv to improve your abxhty to estimate -in E

, grafps; Remember how heavy the I gram cube | IS, how heavy
the ogram cubes are, and how-heavy the five gragn cubes
are. For each of the follow Mg items, followthe pmtedures

) used-for estlmatmg in kllograms

]

Apple.

S How Close
1. '« " Estimate Yeasurement, Were You?
: , I/ It .
. { Two thumbtacks. - P e
Pencil. * ‘ __
. Two-page letter . SN
andenvelope, . "
Nkl L o "

Package of

)‘lﬂ .
N |

" |

/o 5

Exercise 4

——
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Degree Celsxus (°C)is the metnc Weasure for temperature

1

| Degree Celsius

3

DEGREE CELSIUS (°C)

¢

TEMPER4TURE MEASUREMENT ACTIVITIES

\

A. DEVELOP A FEEL]\‘G FOR DEGREE CELS]US

Take a CelsmE thermometer. Look at the marks on it.

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

2. Find the temperature of the room. °C. Ithe,

room cooI wanm, or about right?

3. Putsome ho t water from the faucet info a container.
Pmd the temperature. ______°C. Dip your finger
quickly in and out of the water, Is the water very hot,

* hot, o just warm? -

4. " Put some cold water ina contamer witha thermometer

Find the temperature. _____ °C. Dip your finger into
the water. Isit cool, cold, or very cold?

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

NORMAL BODY TEMPERATURE IS 31, DEGREES
CELSIUS (31°C).

AFEVER 18 39°C, o
AVERY HIGHFEVERIS40°C,

B.

ture.

- floor.

DEVELOP YOUR ABILITY 70 ESTIMATE IN DEGREES
CELSIUS N N

i

For each item; ESTIMATE and write down< how many degrees

11

Celsius you think it is. Then measure and write the MEASURE-

'MENT. Se¢ how close your estlmates and actual measure-
ments are.

How Close
Estimate Measurement Were You?

(°C) (°C)
Mix some hot and -

cold waterina
container. Dip your

finger into the ‘
water.

Pour out some of
the water. Add some - v
hot water. Dip your
finger quickly into
the water.

f

Outdoor tempera- - - -

Sunny window sill. <

Mix of ice and water. ‘

Temperatu_ré at ey

Temperature at
ceiling.

Exercise5

H
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UNIT

co
OBJECTIVES .

The student wil fecognizé and use the mettic
terms, units, and symbols used in this occupa-
tion. :

®  (iven a metric unit, state its use in this
occupation. :

. “wlr} v .
o (ivena measur;e'ment task in this odcupa-'/

tion, select the appropriate metric unit
and measurement tool, ]

SUGGESTED T%CHING SEQUENCE

1. Assemble metric measurement tools (rules,

tapes, scales, thermometers, etc.) and
objects related to this occupation.

2. Dis?uss with students how to regd the
¢« tools.

"3, Present and have students diseyss
- Information Sheet 2 and Ta

related metric measurements by complet- °

ing Exercises 6and 7.

5. Test performarice by using Section A of
“Testing Metric Abilities.”

~

METRICS IN THIS OCCUPATION

.8
Changeover to the Tetric system is under way. Large corporations are already using
metric measurement to compete u&the world market. The metfic system has been used in
various parts of industrial and scientific communities for years, Legislation, passed in
1975, authorizes an ofderly transition to use of the metric system As businesses and
industries make this metrgt’changeover employees will need to use metric measurement

injob-related tasks. L

Table 2 lists those metric terms ddmiqh are most commonly used in this occupation.
These terms are replacing the measurement units used currently. What kinds of job-
related tasks use measurement? Think of the many different kinds of measurements you
ngw make and uge Table 2 to discuss the metric terms which replace them. See if you
can add to the list of uses beside each metric term. )

T~
;e Information Sheet 2




", METRIC UNITS.EOR LAW ENFORCEMENT .-

!

L4

¢

cubic mette ‘

ide; load space on trucks,

*Tanks and alito engine displacement can be given either in millilitres and litres o in cubic centimetres and cubic metres.

' Table 2

P

\

Quantity Unit Symbol. Use .
, [
Length millimetre mm "\Gl'm dgscﬁptionsﬁ ammunition; scale drawings.
cntimetre ., em 7 Ballistios; ammunition; scale drawings; criminal
' U N ‘
. v investigations; body measurements,
mefre :f‘; L m, Skid marks; accident descriptions; target practice.
kj]ometiej - ‘ ' km ¢ Traffic violations; location of land marks; reporting
by position; venue, ¥ J
Area Usquare centimétre J o’ Area of tread marks; skid marks; torn.turf; damaged |
o ; areas, ' ,
( Y \- . . i -
" * square metre i m Ares of search; scattered debris; daﬁaged aress,
. .
Mass gram .‘l" ) g  Narcotics; ammunition,
Kogam ' K Body mass; logd limits.
metric ton t Accident investigation; vehicle deseription;
load limits, ,
\
Speed Lo kilometres per hour km/h N Moving violations; accident reports; reporting
. squad car position ) wind speed.
‘Tem'perature degree Celsius ‘ °C Weather descriptions; first aid; road conditions, ' ,
Pressure ‘" kilopascal \ kPa Tire pressure,
Volume/Capacity* millilitre ml Liquids in poisonings; aleoholic drinks; liquid
' : chemicals; gun oil; auto oil. )
litre el | Gasoline; auto oil; liquid chemicals; bottle,of
alcoholic beverages; engine displacement,
cubic centimetre o’ Engine displacement; volume of small packages
' O containers,
- - I R R R R A R R ] t«nr'.lﬁs'linidqif(( EEEE S R e lvmﬁéﬁiék‘a‘gaa;é‘aﬁisi‘h‘éfs‘iéi&ﬁ'ﬁu‘afﬁﬂd‘lj.“‘““

s A,

1.

P T Y
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TRYING OUT METRIC UNITS ]

il

Togive 3‘/ou practice with metric units, first estimate the measure. ] R - | Estimate Actual
‘ments of the items below. Write down your best guess next to thefitem.a' '
- Then actually measure the item and write down your answers using the | * _]16 Bookcase
, -correct metric symbo\Ts. The more you practice, the easier it will be. - ‘ v
s | [ 17 Room capacity | '
’ Estimate * | Actual ‘
‘ - ) 18, Refrigerator
¢ dength . | | ‘ .
' Mgl Kmfe . \ . N ]9 ‘ SUitcase ) L )
2. Door height 20. Coffeepot T '
‘ , - ' 21 Plasticpitcher
o3 Walking stride - P ,‘ ;ﬂa
Y A I ‘
. . n e . ' ‘ : i LIS
* Height of file cab1}net C J ﬂ 22. Gasolmecan ° .
© 5 Vidtholtable | - —
: i ‘ ‘ Mass | '
-6, Window width 2. Gun -t .
L4 Shoe RN 24, Narcotic example ’
a 7 R R
8. Building to street .‘25- Ammunition '
9 Car} , ' " 9. Cement block
Area , 27 Yourself
- 10. Desk top 1
.’\'1 } 1 ‘ , f
1. Classroom floor B Nightstick o
12, Sheet of paper ' L Temperature
‘ ‘ 29, Room - ; '
13, Chalkboard 0
— . : 30 Cold storage / | '
11, Lawnor plot ' - — N I—
Volume/Capacity ‘ L e R T
15, Water glass N 32. Yourbody © -

] ’ ] . . ' I ~
' s ' h . ‘
" [ & THE GENTER FOR VOCATIONAL EDUCATION ' : ‘ .. Exercise 6
« ' : ~ , : ‘ ‘
. ' o ' , »

» ’,".‘ ’ . ‘JQ




LAW ENFORCEMENT WITH METRICS |

L
It is important Lo know what metric measurement to usShow S .
what measurement to use in the following situations, - 13, ‘Le{‘gfh of ahand tool
- ’:i" o 90, Dié‘tanceofa’camegafqom_
1.. nght of man ¥ e i e . ,.'..?-"obje‘cts_phj:t:graphedat
I SN "+ scene of cme
2. Mass of revolver ™ —{g / \
T Y AL 21, Scale for distances on field
.3, Wind speed ' ' sketch cheet. ¢
'/‘k ' ‘ -.“-‘l } 4 - .
‘e 4. Diameter of shotgun barre] - 92, Tmc[\ldad limit
~ 5. Volume of storage lotker 23, Wind speed ;
i .
{{ 6. Massofbullet : ! 24. Mass of a shotgun
&7 Length ofpistol barel 25, Vohume of prOperty
, L \ | toom
| L 8. Distance from firing line to target | %. Inside temperature
» 9. Outside temperature 27, Mass of aightstick.
: »;», 10. Wldth of window | ' ' t 28, Width of skid marks
e : ;
_9' 11. Depth of a stab wound “ ‘ N 29 Mass of a gas mask
12 Mass of a suspect | o / | 0. Are gfgcgurtroom
é( 13 Mass'of handuffs | | o . |
3‘ ]3} , Volume of jug or bottle of alcohol |r:
/7 ‘i 7 7 4 } 6
0. 15, Width of street -'(; | D [ : 1
vlfi Length of skid marks
i‘; 17. Vehicle speed ! | o '
. 18. Distance of squad car from town s .
o glven location ’ ",
v . ‘.;,‘ . ¢
‘ ‘ !I THE CENTER FOR VOCATIONAL EDUCATION

T A

Exercise 7
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UNIT

| °_ OBJE(mvE

The student will recognize and use met-
r'rﬁequlvaleqts |

®  Given a metric unit, state an equivalent

in a larger or smaller metric unit,

SUGGESTED TEACHING SEQUENCE

1. Make available-the Information Sheets
(3-8) and the associated Exercises
(8 14), one at a time,

2. Assoon as you have presented the
“Tnformation, have the students complete
. each Exerc1se

3. Check their answers on the page titled
ANSWERS TO EXERCISES AND
TEST . ' u %‘

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

b - »

dmm=3em+4mm o .
- =3em+04em 1, 2 .
= 3.4 cm. This means that 34 mm is the same as 3.4 em. '

/\\ ,
METRIC-METRIC EQUIVALENTS

Centimetres.and Millimetres

— . =

( ,HTI‘HHIHIllﬂﬂllllljlﬂl i llHlHll‘””l””‘”l” ‘ ‘
123456'123456
U

Look at the picture of the nail next to the ruler. The nailis 57 mm long. This is 5 cm + 7 mm,
There are 10 mm in each cm, so 1.mm = 0.1 cm (one-tenth ofacentlmetre) This means,that
Tmm=0.7 em, 057 mm = 5em+ 7 mm
" = 5am+0.7cm
= 5.7 cm, Therefore 57 mm s the same as 5.7 cm,

Now measure the papérclip. It is 34 mm, Thisis the sa '}és3cm+ __mm, Since each -

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

Information Sheet 3

Now you try'some.
. . . S §
a) 26mm= cm e) 182mm = cm
* b) 583 mm = em Cf) 802mm = m '
¢) 94mm=. o Cog) 1400mm = _cm
d) 680mm= ———em h) 230Tm = m
e Exercise 8
fu);



(Metres, Centlmetres and Millimetres R
Wy |

There are 100 centimetres in one metre. Thus," S

dm= 2x100em= 200cm
'L Jx100em = 300/
8m= 8x100cm= 800cm,
36 m =36 x 100 em = 3 600 em.

.| There arg’l 000 millimetres in one metre, 50

2m= 2x1000mm= 2000 mm, ‘
Jm= 3x1000mm= M00mm, 7 '
1= 621000mm = 6000 mm
24m'= 24 x 1 000 rmm = 24 000 m,
From your work with decimals you should know that

one-half of a metre can be written 0.5 m (five-tenths of a metre),
one-fourth of a centimetre can be written 0.25 cm
1twenty-five -hundredths of a centimetre). i
This means that if you want to change three-fourths of a metre to %
millimetres, you would multiply by 1 000. So
0.75m=0.75x1 000 mm

38

. 1go'(lomlfmm
, 1000
= T5x T 1opmm !
= T5x10mm _' '
L ) = 750 mm. This means that 0.75 m = 750 mm. , J
Information Sheet 4 ' -
Fill in the following chart, . [4
mette | ‘centimetre | millimetre '
m em mm
U100 | 1000
p 2 200
3 ‘ 3
9
A 000 :
74 !
08 80 a
0.6 : h0l - : ,
7% % oy
18
559

-
Q \
[ KC THE CENTER FOR VOCNIONAI. EDUCATION

Exefcised

(Mililtres £ Litres

17

There are 1 000 milltres in one e, T.hiS'mea‘hs‘ that

2 000 millltzes is the same as 2 ltrs, )
3800 ml'sthe same as 3 ltres, "
4000 m| is the same as 4 litres,

" 12000 ml s the same as 12 litres.

litres to ltres is to divide by 1 000. For example,

" 1000 .
1000ml = Togp litre = 1 litee.
r :
2000 ml = f—gg% litres = 2 litres, !
/ Y
And, as a final example, Y

28 000 m! = M-O-ql 281
m =3 0 ittes = 28 litres.

What if something holds 5 mI? How many ltres s this? This’s

worked the same way, \ ,

500 ml ;-l(s;—gg litre £ 0.5 litre (five-tenths of a lidre ). So'500}ml

is the same as one-half {0.5) of a litre.
Change 57 millilitres to litres.

1 Ogg ltre =0.057 I'Mﬁﬁy seven thousandths ofa

litre). e
N .3

§Tml=

| S

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

v

v

y

Now you try .s‘bme. -Com‘ple'te the following chart.

millilitres litres
(ml) M
3000 3.
6000
8/
14000 ‘
- XD
300 0.3 !
“ 700 . !
‘ C 250
. 047
' 275 '

Information Sheet 5

Exercise 10
39



18

B

1 Litres to Mallilitres

'L 0.65litre = 0.65x1000ml= 630 ml.

(* l

~ Whg¢ do yed do if you need to change litres to milllitres? Remember,
there are 1 000 Millilitres in one litre, or'1 litre = 1 000 .

S0,

2 l'l[r(’5= 9 x1000m= 2000 ml,
7 litres= 7 x1000ml= 7000 ml,
13 lires =13 x 1080 ml =13 000 ml,

i,

( T
Kilograms to Grams

To change kilog;ams to grams, you multiply by 1000..

Ik 1 x1000g= 1000g,
2 kg=23 x1000g=23000g,

t

Information Sheet

“Now you try some. Complete the following chart. -

6

There are 1 000 grams in one kilogram. This means that

2000 grams is the same as 2 kilograms,
5000 g is the same as 5 ke,
700 g is the same as 0.7 kg, and s0 on.

To change from grams L0 kilograms, you use the same procedure for
-changing from millilitres to litres,

\.

litres millilitres ,
| ml;d
/ 8 4000
5
46 !
32000
04 _ \
0353 '-
480 Exercise 11
Nounrans \
", | Grams to Kilograms

-/

‘ Information Sheet
"Try the following ones.

1

, grams kilograms
g kg
) 4000 4
, 9000
23000
8
300
275 Exercise 12

xl‘ l THE CENTER FOR VOCATIONAL EDUCATION .

0.7 kg= 0T x1000g= Td0¢ X
: i ‘ )
Information Sheet 8

-

Complete the following chart.

—

kilograms

frams
kg 8
—
T " 7000 ’
11 -
25 000

04 o

063
¥ 175 ] Exercise 13

Changing Units at Work

Some of the things you use in this occupation may be measured in
different metric units, Practice‘changing each of the following to
metric equivalents by completing these statements.

a /1.7 m suspect is _om
b ) 500 ml of metal polish is 1
¢ }500 ¢ of narcotics is ke
d ) 150 mm gun barrel length is _m
¢ ) 0.25 litre of iodine is ml
£ 2000 kg of truck cargo is t

g ) 1.5 cm diameter blunt object is mm

) 290 mm paper length s m

i )2cm tool markingis "~ _mm
] VAsteel tapeis _ mm-
k ) 0.5 km distance is m
1)0.25 km distanceis m

m) 120 g bullet is ke

n ) 1 kg narcotics is R g
0) 30 cm rule’is ~

4

Exerciset4



UNIT A+ - /o

T

‘ | SELECTING AND USING

OBJECTIVE ) R . :
g METRIC INSTRUMENTS , TOOLS AND DEVICES
The student will recognize and use .o § |
instruments, tools, 3}“’ deviceg for mea- + Selecting an improper tool or misreading a scale can result in inaccurate police reports.
surement tasks in this occupation. For example, footprints measured in inches but incorrectly reported in centimetres could
o Given metric and Customary tools, result in the identification of the wrong burglary suspect or in no identification at all. Here
instruments, or devices, differentiate are some suggestions:
between metric and Customary.

1. - Find out in advance whether Customary or metnc units, tools, instruments, or

¢ (iven a measuremenit task, select
products are needed for a given task.

and use an appropriate tool, in-

strument or device. , , .
) L 2. Exargine the tool or instrument before using it.
o  Given a metric measurement task,
]u(ége the metqihqua;;ny within 10% 3. The metric system is a decimal system. Look for units marked off in whole
and Mmeasure wiliun o% accuracy. - numbers, tens or tenths, hundreds or hundredths.
SUGGESTED TEACHING SEQUENCE 4. Look for metric symbols on the tools or instruments such as m, mm, kg, g,

1. Assemble metric and Customary mea- ‘ anq kPa. | o 4

suring tools and devices (rules, scales,
OC thermometer, drill bits; wrenches,
micrometer, measuring tapes, gages)
and display in separate groups at learn-
ing stations. ‘

5. Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather
" than common fractions (3/8) on equipment.

6. Some products may have a spec1al metric symbol such as 2 block M to show
they are metric. , '

2. Have students examine metric tools and
instruments for distinguishing character- 7. Practice selecting and using tools, instruments, and devices.
istics and compare them with Customary ‘
tools and instruments.

3. Have students verbally descrlbe charac.’
.~ teristics; : L

4. Present or make avallable Information
bheet‘9 b .k

5. Mix metric and CuStomary tools or
9q111pmeKat leammg station, Give
. Students k erClses 15 and 16,

6. Test performance with Section C of
\ # Festmg Metric Abllrtles "

M ‘T”‘. CENTER FOR VOCATIONAL EDUCATION, ' . ’Inform_ation Sheet )
,EMCBC L S

3
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0 . ' .
WHICH TOOLS FOR THE JOB? MEASURING UP IN LAW ENFORCEMENT
* Practice and prepare to demonstrate your ability to identify, For the tasks below, estimate the metric measurementto within
select, and use metric-scaled tools and instruments for the tasks given 10%f actual measurement, and verify the estimation by measuring
below. You should be able to use the measurement tools to the appro- to within. 5% of actual measurement. -

priate precision of the tool, instrument, o task, ——
- : Estimate Verify

Select and demonstrate or describe use of tools, instruments, or

devices to: 1. ”a‘zgntr of an adult male

1. Measure the length of skid marks. £, Length o footprint .
2. Measure the size of an auto after a collision. 3. Distanc. from firing line to target
% 3. Determine the mass of confiscated narcotics. - 4. Mass of handeuffs
4 Measure the height of a robbery suspect, _. 5. Length of city block.
5. Determfne outside temperature. 6. Length OE’:hOthn barel
6. Measﬁrs; width of escape route. | 7. Lengthofroom . '

1 Sketch floor plan of room. 8. Height of an adult female

8. Determine distance from stop sign to intersection, 9. Mass of an adult male

10, Mass of an adult female E r ;

o

9. Determine distance from mid-block crosswalk to intersection.

A

+10. Measure dimensions of a footprint, 1. Stopping distance of a vehicle " .
v .| traveling 85 km/h : ,
‘11, Measure the width of a tool marking at point of entry. - & _
12, Mass of a young child
12. Prepare description of a knife or razor confiscated | ‘
. fromasuspect. - o oo} 18, Heightofachid b Lo

13. Prepare an acc1dgnt report form for a moving violation. 14, Mass of athes

15, Length of a hand prinf

[Fa)

.5.‘\

Exercise 15 ., Exercise 16
] ,THE CENTER FOR VOCATIONAL EDUCATION . { ’

\)“ ]
v




UNIT

> 4

OBJECTIVE ~ °
L ,
The student will recognize and use metric
and Customary units interchangeably in order-
ing, selling, and using products and supphes in
this occupatmn

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.

A

SUGGESTED TEACHING. SEQUENCE

1.+ Assemble packages and containers of \
materials.

2. Present or make available Informatlon
~Sheet 10 and Table 3,

]

3. Have student: fm approximate metnc
nts by usmg |

Exercise 17,

!

1 Test péfjbrmance by uging Section D of
“Testing Metric Abilities.” '

4

muscsmm FOR VOCATIONAL EDUCATION

'
4

METRIC.CUSTOMARY EQUIVALENTS

During the transition period there will be a need for fipding equivalents Retweensystems.
Conversion tableshsi w‘ated equivalents between the two systems. When a'glose equlvalent
is needed, a conversiogffable can be used to fmd it. Follow thesesteps

- .
1, Determine which conversion table is needed. ,

r

Look up the known number in the appropriate column if not listed, find numbers you

2.
can add together to make the total of the known number '
3. Read the equivalent(s)grom the next column.

Table 3 on the next page gives an example of a metric-Customary conversion table which
you can use for practice in finding approximate equivalents. - Table 3 can be used with Exercise
17, Part 2 and Part 3. . - 1

% ' '

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.” ; ,

1em % 0.39 inch 1inch > 2.54 cm Iml=02tsp . 1ltspxdml
- Im>328feet - 1fodt~0.305m 1ml~007thsp 1thsp>15ml ~
Am=>109yards, - lyard=® ~09m 112338floz 1floz>29.6ml
- 1km % 0.62 mile 1 milex 1.61 km * =42 cups 1 cup * 237 ml
lem* 016sqin  1sqin~6.5cm’ 11solpts  1ptx047)
Imtx108sqft  1sqft>0.09 m? 112106 qt 1qt~0.95]
Im*~12sqyd  1sqyd=08m’ 1~026g  Igls301
Lhectare ¥ 25actes ~ lacre~0.4 hectare  1gram > 0.035 0z lozx283¢ |,
lem*~006cuin  lcuin®164cm’ 1kg=2.21b 11b~0.45 kg
CoIm'e33auft  Teuft003m’  lmetric tonx22051b  1tonx907.2kg
Im'¥13cuyd  lenyd08m’  1KkPa0.145ps - 1psi~6.835kPa

y Adapled from Let's Measure Metric. A Teacher's Introduction to Metric Measurement. Division'of Educational
Redesign and Renewal, Ohio Department of Education, 65 S. Front Street, Columbus, OH 43213, 1975, j

Information Sheet 10

' 47
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MILLIMETRES TO CENTIMETRES TO INCHES INCHES TO CENTIMETRES T0 MILLIMETRES , - o
L mm om in, mm m in, mm cm in. « in. m mm i e otm mm
100 10 193 T 039 | 1 0l 00 Y 8 032 32
' 00 N 181 n 2 0.79 2 02 008 2 508 568 U4 064 64
30 30 . 1181 -3 11§ 3 0.1 0.12 1 1,62 76.2 Rt A
00 40 1| g 4 187 4 04 016 4 16 1016 34, 191 18]
500 30 1968 | s 5 197 5 05 020 5 10 70
600 ‘60 2362 g 6 236 § 06 0y § 15.24 1524
700 10 #.56 n 1 276 1 01 028 1 178 1778
g0, 8 330 [ s 8 315 8 08 031 8 20,32 203.2 i
T . . ¢}
.. %0 % B4 [ % 9 154 9 09 028 9 286 " 286 G
| . 40 840 40 ',
1000 mm or 1 metre = 39337 inches 12in,or | £, = 3048 em or 304.8 mm
W
) METRESTO FEET % ,_/ FEET TO METRES
m ft, Fom . m / fl. ft. m ft. ‘m ft. m '
100 808 | 1y 181 VAR 100 . ‘3048 10 3.05 1 0.30
200 8617 L 20 - 65,62 " .56 20 §0.9 2 §.10 - 1 08l
. 300 92 | 0 98.43 1 9.84 300 . 9044 20 94 | 3 091
' 100 234§ f0 . 1312 1 13.12 100 121.92 10 12.19 1 1.22
¢ 500 464042 m 164.04 5 16.40 500 1240 50 15.24 5 152
' , _600 1968.50 Y60 196.85 5 19.69 600 / 18288 60 18.29 § 1.83
700 29559 4 10 229,66 1 2097 00 / 21336 70 21,34 1 213
800 %2461 | 80 26247 |8 %25 o\ 24384 <[ 80 2498 B 2,44
900 2952.76 % 295.28 9 29.53 900\, 27432 % 2143 9 274
1000 3280.84 1000 304.80 -
;
, 'KILOMETRES TO MILES [ MILES TO KILOMETRES
KILOGRAMS TO POUNDS POUNDS TO KILOGRAMS (This table can be used for Distance or Speed conversion, However,
. / : Speed must be reported as kilometres per hour.)
. - | . ¥
kg b kg b kg b I, kg 1b kg Ib. kg km  miles | km  miles, miles  km | miles km
100 220510 220 |1 22 10 454 |10 45 | 1 08 0 62 |1 06 0 1611 18
00 4409 N 41 |2 44 200 o420 91 |2 09 0124 | 2 L2 20 32202 a2
300 6614 | 05 661 | 3 66 300 1361 | 30 136 [ 3 14 0 186 |3 19 043 [ 3 48
100 pBL9 |40 - 882 | 4  BE 100 1814 | 40 181 | 4 18 0 19 |4 25 40 644 | 4
500 11023 (50 1102 [ 5 1L0 500 2268 | 50 227 | 5 23 5 31 |5 3l 5 805 |5 80
600 13228 | 6001323 [§ 132 600 2722 | 60 212 | 6 27 §0. 33 | 6 37 60 966 | 6 9.7
Y00 sz U TRERRLY 00 3175 | 0 38 LT 42 45 |7 43 0 127 |1 13
RO 17637 | 80 1764 | 8 176 800 3629 | B0 363 | 8 36 80 497 | 8 50 | 80 1287 |8 129
900 19842 | 90 1984 [ 9 198 900 4082 | 90 408 | 9 41 9 559 | 9 56 90 1448 | 9 145
’ 100 621 |, 100 1609 .
. i .
1y { .
e u Taple 3
. THE CENTER FOR VOCATIONAL EDUCATION * e
Y ' '
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. : 2
ANY WAY YOU WANT IT Q 4
1. You are working in a police station. With the change tometric |3, Use the conversion tables from Table  to convert the following
measurerient some of the things you order or use are marked "I police notices: ;
only in metric units, You will need to be familiar with appropriate ‘
Customary equivalents in order to communicate with customers . Robbery suspect: - John Doe, male Caucasian, aged 25-30 .
and suppliers who use Customary units. To develop your skill use years,6 (__________cm),
- the Table on [nformation Sheet 10 and give the approximate o weighing 170-175 pounds ( '
" metric quantity (both number and unit) for each of the followmg - kg), was last seen proceeding
‘ Customary quantities. . | west on Main at Summit in a blue, two-
- o _ -~ doot spdan, license plate number 123436.
Customary Quantitfr .| Metric Quantity .  The sedan was traveling at about 50 taph

o ‘ § kmh)ina35mph . 2
a) 7yd, distance for target practice | | fkm;h;zone. i ¥ 15
: | (R ¥a

b) 120 Ib. adult female

¢) 90 ft. skid marks ‘ ] | Investigation report: *  Jane Doe, agedgi}G years, applied the B
: brakes of her afifomobile suddenly to * .~ -
4) 2gd cnof gasoline . avoid hitting a car at the intersection -
e) B ft. adult male " of 190 and Lake Road. Ms. Doe
_‘ 1) 4in. gun barrel . | ‘ '-‘clalmedherspeedwas40mph S
, - o km/h) at the time
&) 104 ditance from curh . - | i " of impact. There were skid marks b
h) 2lbs. of marijuana ‘ - ~ . thescene of the accident fheasuring "
P) Tghofoll - e ol ©y o : 150feet (. ~m),. .
‘ - T Her automobile, once measuring o
J) 10ga]s.ofg§solme SARIPRE] A R | 925 inches ( m) |
k) 50 mphspeedlimtt -~ - |- . ' \ now measures 200 inches . o
1) 100 yd. distance from berm. | ( cm). -

m) 1 pt. of metal polish

' n) dozcanof sho:polish o R iy
. ! : s
0} 30psitirepressure ‘ . ; T
2 Usethe comersion tablesfrom Table 3 tocomvertte following: | S \)
1) Wm = t|f) 100&=  m |
b) %m = flg) A= oem | . . X
\/:c“]\.18mm = in, [h) 4in. = mm . \j
Cd) Wmm = i) k- w0 L . |
e) 60em " = i [j) 508t = m A

o1

-4 THE CENTER FOR VOCATIONAL EDUCATION ' o ' Exércise 17
Q ' ’ . ‘ ’
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SECTION A
1. One kilogram is about the mass
ofa ’
“[A] nickel l'
[B] apple seed
[C] basketball
(D]} Volkswagen “Beetle"
’ 2 A szare metre is about the

area of:
C[A] thissheet of paper

m “a card table top

(C] abedspread

(D] apostage’stamp

i
- 3. The distance from a city driveway to an

intersection is commonly measured in:
[A] centimetres' . '
(B] metres
[C] hectares
(D] millimetres
y
4. The mass of a suitcase s measured in:
[A] cubic metres |
(B] centimetres
(C} Hogams -

D] millites 7

5. The correct way to write twenty
grams is:

(A] 20 gms.
(B] 20Gm.
[C]20g
D] ¢

i *7. Fifteen litres of water has a

.

6. The correct way to write twelve -
thousand millimetres is:

(A] 12,000 mm. .
(B] 12.000mm

(C] 12000mm 2

(D] 12000 mm

SECTIQN B

mass of:
[A] 150 gram®®
[B] 15 kilograms ‘
(C] 150 kilograms
[D] 15 grams
8. Ten h‘iH’i]itres of waterhasa
mass of:
(A] 1gram
(B] 10 kilograms
(C] 10 grams

D] 1 kilogram (8] milir [A] 315in.
A (C] millimetre | [B] 15in,
SECTION C 0 gam 0[O LSin
| 9. For measuring in millﬁnetres o unit whi [D] 591in.
. i si ; 14. The metric unit which replaces ‘

U wou : hi is: ‘
Jouwe - e galonis + 16, The equivalent of 180 cm is:
[A] pressure gage . |A] litre ) :‘[A] 8in
(C) messuingcup orguduae 6] lometre (] 7087in.

(D] ruer D] Kilogram [D] 43.38in.

10, For measuring in grams you would '
use a: : N .
[A] scale

- (B] pressure gége
{C] measuring cup or graduate

(D] ruler

THE CENTER FOR VOCATIONAL EDUCATION

‘ ¢
e 4
11, Estimate the length of the line o .
segment below: -
| [ /
F - : 1 !
Al 23 grams Use this conversion table to
M\l gr' e *answer questions 15 and 16.
.. [B] 6 centimetres
B ) \ ‘\':- ‘
(€] 40 millimetres‘ [m o |m i
(D] 14 pascals ‘l =
. ‘ “1 100 394 1 0439
0 18| .2 019
' ; ' . 30, 1181 3 118
R Estimate bthjq,lepgth of the line ' 40‘:‘ 81 | 4 19 |
o spment below: 504968 | 5 197
- 0 26| 6 23
(A] 10 millimetres 0 2756 1 2.7?/
- . B0 3150 8§ 31
(B 4 centimetres |0 343 | 9 35
[C] 4 pascals 100 39.37

(D] 23 milligrams

SECTIOND °

13. ‘fhe metric unit which replaces
the fluid ounce is:

[A] centimetre 15, The equivalent of 15 em is:

)

. TESTING METRIC ABILITIES

53
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EXERCISES T THRU 6

[ e depend on the tems

sl o e detinties,
14
LXERCISE S

Crmeu s gepted metrac anits of
e stremen® oy e question are
Aowaee Lable 2 standards meach
o Orlinat o e being established
PR ey

; P\H {ISES
. . A, ‘ \ ‘T
A -_ Hem o ") ‘1-5.-(111
i \\\,.i"m il ~02em
R N 0 e
d nsbem h) 2307 em

EXERCISENO THRI 13

Fables are oroduced intor 1 An
Swerste n e thess

bxercie 9

| metee | eentimetre | millimetre
Coom ) . nm
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. “p 100 »1.000

2 20001120001
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ANSWERS 10 EXERCISES ND TEST

o Dxercise 10

\

- : Kilograms ariams
millilitres | litres ‘3"'\ e
mi | kg f
| -;,”“” 0 i 7000 -
5000 | i) I LD
' (23] 25000
U] S - w0
LEy | L o} O
R SRR {hha - IUJUD
T 10,1751 17
KIREEE -
TG0 |- o5 ], Exerese 1
250 (0.25) a)w70em i) 20mm
LI | 04T b) 05ml j) 3000 mm
275 10273 ¢) 05kg . k) 500m
, d) 15em © 1) %0m
E.\'ercisoll( e) 250ml  m) 012k
, Fra2t nj 1000¢
‘ li;ros millHitres %) Bmm o) 300mm |
| m h) 9em’
s 000 ‘
( 5 (5.0001 L\ERCIbES 15AND 16
16 16 000) The answers depend on the
142} 32000 items used for the activities.
01 '* (100 |
.33 ot
I HRRY , 480 | EXERCISE 17
> y ] Part 1. .
©, Exercise ‘ . " ‘
»?"““—,.\ : a) 63Tm" 1) 3l
\‘L gams | kilogams| b)) 5ikg i) 379 litres
I kg ¢) 6Im | l\),, bO.S km/h
s d) 758litres 1) 9Im
:ll\l) |('l ‘ e) 183m  m) ATlitre
e f) 016w ) 1132
L,\' = g) 306m o) 20685k
; pitt) . O ot .
S| i) h) kg
27 0,271
S RGVER T BRINTING OFFCE 1T 75109/6234

%
, ) 2
Part 2.
a) 98438 f) 30.48m
b)) 1804 M g) 5334em
7 k) 0T h) 100L6mm

i) 732m

d)v 1141,
j) 16.24m

e} 23.62in
b

Part 3.

John Doe male Caucasian, aged 25-30
years, §' (183 em), weighing 170175

pounds (76.5 - 78,75 kg), was last seen

proceeding west on Main at Summit in °

a blue, two-door sedan, license plate

number 123456. The sedan was travel-

in;, at about 50 mph (80.5'km/h)ina
35 mph (56.3 km/h) zone *

Jano Doe, aged 36 years, applied the

. brakes of her automobile suddenly to
avoid hitting a car at the intersection
of 1-90 and Lake Road, Ms. Doe claimed
her speed was {0 mph (64.4 km/h) at
the time of impact. There were skid
marks at the scene of the accident mear
suring 150 feet (45,75 m). Her autor
mobile, once measuring 225 inches
(571.5 em) now measures 200 inches
(508 cm].\

e,

¢
TESTING METRIC ABILITIES
' C 9D
2B 10, A
"3 B 1L B
L0 19 4
5 D 13 B
6. D M. A
M.oB 150D
$ ¢ 1. ¢
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SUGGESTEJ METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

4

IN EXERCISES 1 THROUGH 5
(* Optional)
®  LINEAR MASS )
Metre Sticks * Bathroom Scale
Rules, 30 em ' ‘Kllogram Scale
*Measuring Tapes, 150 cm Platform Spnntg Scale
" Height Measure l‘ﬁg acity.
*Metre Tape, 10 m 10 apacxt.y ,
“Tyundle Wheel Balance Scale with 8-piece
* Area Measuring Grid miss e
. . *Spring Scale, 6 kg Capacity
*Nesting Measures, set of 5, : |
“50ml- 1000l Celsm; Thermometer
Economy Beaker, set of 6,
50m!- 1000 ml '
Metnc Spoon, set of5
©Iml-2ml ‘
~ Dry Measure, set of 3, “ an
50,125, 250 ml b
Plastic Litre Box ’
Centimetre Cubes :
. ‘/)
THE CENTER FOR VOCATIONAL EDUCATION

The Omo State Univeruty

-~

* 1960 Kpany 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 “*."

= .

Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, etec.

Dl Bits-Individua bis o sfs, 1 ot 13 o g
Vemier Caliper—Pocket slide type, 120 mm range
Micrometer—Outside mxcrometer 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

H. 'Temperature Dewces-Indicatoi's 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

K ' Ptrcessure Gages—Tire pressure, air, oxygen, hydraulic, fuel
ete. ‘

L. ' Velocity~Direct reading or vane type meter .

M. Road Map—State and city road maps

N." Containers—Buckets, plastic contamers etc., for mixing
and storing liquids -

0. Containers—Boxes, buckets, cans, etc., for mixing and
storing dry ingredients

Paw

[T

_Most of the above items may be obtained from local industrial,

hardware, and school suppliers. Also, check with your schiool district’s
math and science departments and or local mdustnes for loan of their
metric measitrement dewces

J

lMeasuring devices currently are not available. Substitute devices (i.e., thermometer)

may be used to complete the measurement task. ‘
: %

Tools and Devices List

o7
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At

woe e s e simroment Divis

ceind Renewal, Yo Department o Ednca-
a V75, 40 pages: $1 50,

Comnii, ORI

S
i oS!

DT e e tretret

St o e metde system designed for indepen:
Lpeersive eduralisn study. Introduciory information about

~

nreent; reprochicihle exercises apply melre conéepts to-
o e asuternent stuations) laboratary aclivities for individuals or

“mplates for ingxing metre Lape. titre box, square centimetre grid,

[
L

. . S foom t e ;’ na el Brich with . .”n’f(“’fﬁ.’l‘('k
g C v et ofidmenica, PO Bex 236, Nortfifield AL 60093,
S ,ui‘mmr.m.i“,()‘()ﬂpurubzuv. $31.00 rental. .

e e deagth avea, vddure and mass, relating each unit
sorcianelieets Sereen overprints show correet use of metric
ot e o etoe vaiculations, Relationships among metrie
we g gt s, olume, and mass ae dlustrated in interesting
RS MR S

: for Vocaioned, Technicel end
L T :’m* pep Utilization, The Center for Vocational Edu-

LT b S Vndversity, Columbus, O 43210, 1974, 149
ey, s

b aad Bl

naonasive bibliogranhy of instrietional materlals, reference mate-

foamd e e dist for secondary, postsecondary., teacher education,
i R sduoanon, Instruetional matertals indexed by 15 oecu-
cocenebasers, tvpes of materials, and educational level.

I

e D Paper for Voragongd, Techmend and Adult Edu-
Fudue l'ni:autmn. Ihe Center for Vocattonal Education, The

sateUnnensipy, Columbus, OH 43210, 1975, 46 pages; $3.00.

-J'n(?nlmn duvelopers, and 'xr‘rm'\l"l‘ratnrs in voca:
v el find wiull pducation, Covers issues o metric education,
SITNHENT i"\f/l the impact of metrication on wwcational and technical
wbiegtem \méh(atlonu of metric mstruttmn {nr ddU]“)dSl(‘ education,

b e mdlmtructmml stralegies,

T e h‘ﬁ'f‘{‘r

dote e Sl ASTAE 580:720, American Society for Testing and
Uity 1918 Race 8 reet Philadelphia, PA 19103, 1972, 34 pages,

ML e, !

* »
ot peesentasion on Sk units and symbols, style and usage, rules for
somerian ent rounding, Appendices on terminology, deselopment of
Juns, aned convereion factors. [ncludes current base and derived S1
s anbapproved devigtion fom 81
O

ERIC

Aruitoxt provided by Eic:

ca i Careor biluecatian Lindheek, John B Charles A. Bennett + -apany,
Ine.. bﬂ‘) W. Detweiller Drice. Peoria, 11, BI614, 1975, 103 pages, €760,
paper: $2.70 quantity school purchase.

Presents metric units and nofation in a well-Mustrated manner. Individuzl
chapters on metries in drafting, metalworking, woodworking, power und
energy, graphic arls, and home economics. Chapters fullowed hy severa

learning activities for student use. Appendix inclures Lumemon t:lbles
and charts,

METRIC SUPPLIERS |

Brown & Sharpe Mnnufﬂcturink Co.. Precision Purk,‘!\’ortllll{iqgstown, Rl 02852

Industrial quality micrometers, steel rules, screw pitch and thickness gages,
squares, depth gages, calipers, dial indicatars, conversion charts and guides.
. Central Instrument Company, 900 Riverside Drive, New York, NY 10032, ,

Drafting rules and soales for drafting, engineering, architecture, conversion
fables and slides, posters, teaching aids, drafting templates.
[

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

. Instructiona} quahty rules, tapes, metre sticks, cubes height measures,
trundle wheels). measuring cups and spoons, personal scales, gram kilogram

. scales, feeler and depth gages, beakers, thermometers, kits and other aids.
Ohaus Scale Corporation, 29 Hanover Road, Flotham Park, NJ 07932
"Instructional quality and precision balances and scales, plastic calipers and
stackable gram cubes for beginners.
i . ‘ o . ," p
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American Natlondl Metric Council, 1625 Massachusetts Avenue, N.W. Washmgton -
DC 20036 , Loy
';' }\ .

Charts, postets reports and pamphlcts Metric Reporter newsletter. National v
metric coordinating council representing industry, government, educat'lon b
professional and trade orgamzatwns ‘ ) L
\ / ! \ [ . .
Nation} Bureau of Standards d‘fi' ice of Information Actisities, U.S. Department of
Commerce Washmgton DC 20234,

Free and i mexpenswe metric charts and pubhumons alsq;iends ﬁlmwnd RN
dxsplaYs P, : Lo
: b ; - M" .
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