o~ . < . . ‘ 4 ‘ - " . ) o > . /\
\ . . . . . . L - b
: DOCUMENT RESUME S ' .o
ED 13“{?84 e R . 08. .. . S " - CE 009 788
AUTHOE. ) " Cooper, Gloria S., Ed.; Magisos, Joel H., Ed. . ;;
 TITLE " Metrics for Aviation Electronics. . :
., INSTITUTION ‘6hio State Univ., Columbus. Center Jfor Vocatlonal
r Educatien. .
SFONS AGENCY  Bureau of Occuzational dﬁﬁ'Adult Edubation (DQEW/OE),
. Washington, D.C. ‘ K > (
PUE DATE 76 _ - e o RN
¥ CONTIRACT OEC-0-74-39335 e -
NOTE -~ SQE;L;Por'q related doq\'ent see CE 009 736 790
EDRS ERICE MF-$C.83“HC~$3.50 Plus Postage. - ' ) . . ~*§ ‘

e DESCEIETORS *Aviation Technology; *Curricdlum; *Electronics;
' : Instructicnal ﬂaterlals, lLearning Activities; -
Measurement Instrumenta *Metric Systen; Secondary_" -

S : . .Bducation; Teaching TechnlqueS' Transportation; Units - L=
x . of Study,{(Subject Pields) fyocatlonal Euucatlon
A‘%’S'IRACT / ’ : ‘ - ,

0 ' Designed to meet the’ Job(;elated metric -measurement

) needs of aviation electronics students,r ‘this 1nstruqt10nal package 1s

one of four for the transportation. occupatlons cluste art of a set,
of 55 packages for metric instruction in different occu ations: The. '

' .package is intended fcr students who already know the occupatxcnal

terminclogy, measurement terms, and tools curréntly in use. Each of
«the five units in this instructional. package contaigs performance
objectives, learnlng activities, and supporting infermation . in the
form pf text, exercises, and tables.'In addition, suggested’ teachlng
techniques are -included. At the back of the package«are T
‘objective-based evaluatlon items, a page of answers to the: exerc1ses
and tests, a list of metric materials needed .for the activities,’ )
references,, and a list of suppliers.- The material ,is designed to
accommodate a variety of individual teachrng and. learning styles,

- €.dg., independent study, small group, or whole-class activity. .

“ ' Exercises are intended to fdcilitate experlences with measurenent—
.instruments, tools, and devices used in this occupation and
]ob-related tasks of dstlmatlng and measurlng. Unit I, a general
introduction to the metrlc system of measurement $%rovides inforsal,
hands-on experiences .for the students. Thls unit enables stu@ents tok

, become ¥apiliar with the basic metrlc un1ts, their symbols, and
measurement instruments; -and tb devnlop a set of mental references
for metric values. The metric system of notatlon also is explalned
Unit 2 provides the metf&c terms which are .used in ‘this dccupation’
and gives experience with occupdtienal measurement tasks.-Unit 3
focuses on job-related metric egulvalents and their relationships.
Unit 4 prcvides experlence with recognlzlng and using metric. .o
instruments and tools in occupathyal measurement tasks.. It also .
provides ‘e¥perience -in comparing metric and customary measuregent a
instruments. Unit 5 is deslgned to’give students practice in " ;

ccnverting customary and metric measurements, a skill considered .~
useful durirg the transition to met&uc in each“ﬁébupation.'(ﬂn)
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TEACH[NG AND LEARNING T

THE METRIO‘SYSTEM
. "
This metric instructional package was designed to meet job-related
metric measurement needs of students. To use this package students
- should already know the occupational terminology, measuremerit

+ ~ terms, and {ools currently in use. These materials were prepared with
 the help of experienced vocational teachers, reviewed by experts, tested

_in classrooms in different parts of the United States, and revrsed before
distribution. :

Each of the ft’t"e ui‘trts of instruction contains performance objec-
tives, learnmg activities, and supporting information in the form of
text, exercises, and tables. In addition, suggested teachirg techniques
are included. ‘At the back of this package are objéctive-based evaluation
. items, a page- of answers to the exercises and tests, a list of- metric
materials needed for the actwrtres teferences, and a list of supplre\rs

. . , v .
Classroom experiences w1th this instructional package suggest the
L\followmg teachmg learmng strategres ,

1.+ Let the fjrst experiences be informal to Mmake learning the metric’ .

-4

system fun. . .
n. \ .

. N b "

Students learn better when metric units are ompared to familiar
. Objects.  Everyone should learn to “think ‘metric.” Comparing

metric units* to customary units can be con‘fus'mg 9

_l\:

3. Studen ts will learn qurct\ly to estrmate and measutein metric. umts

Jobycdomg” T y Y

]

-4+ Students should have esperience with measurmg actrvrtre§ before
~ getting too much mformatron

5. Move through the units in an order which emphasrt&ts the sim-*
Plicity_of the metric system (e.6., length to area to volume)

6. Feach’cne concept at a time'to' avord overwhelmmgstudents wrth

; too much materral L

Unit 1 is a general introduction to the 1 metrrc system of measure-
ment which, provides informal, lrand50n experiences for the students.

This unit enables students to<hecome familiar with the basic metne -

" units, ‘their symbols, and measurement instruments; and to develop a
set of mental references Tor metric values. The metric sy stem of nota-
o Iso rserplamed T

' ,9 .

)

;
( .

1 '

. i

'

Umt 2 provides thf metric terms which are used in this occupatron
and grves experrence Wi h occupational measurement tdsks.

‘Unit 3 focuses on job-related metric equrvalents and their relation:
shrps - R C

Umtt provides experrence with recognizing and using metric
mstruments and tools n occupatronal measurement tasks, It also.pro-
vrdes experience i comparmg metric and customary measurement In-

struments

" Uit 5 is designed to give students practice‘in converting custom-
“ary and metric measurements. Students should lean to “think metric”

and avoid comparmg customary anid metric units. However, skill with
conversion tables wil be us'eful durmg the transrtron to metric in each
occupatron , | - .’ .‘ ' /
Using These Instructional Materials ., ,
This package was designed“ to help students learn a core of know}:
edge abput the metric A‘ystem ‘which they will use on the job. ‘The
exercises facilitate experiences with measurement instruments, tools,

and devices.used'in this occupatron and job-related tasks of esumatmg

. and measurmg : " y

This ins!v'uctional batkage also was designed to accommodate a
variety of ind "l teaching and learning styles. Teachers are encour-
aged to adapt the . materials to their own classes. For exdmple, the
information shees may be given to students for self- study References
may be used as supplemental resources. Exercises may be used in inde-
pendent study, small groups, or whole-fass actrvrtres. All of the
matérials can $e expanded by the teacher. ]

.

"~ / Gloria § Cooper

o

This publlcalron was developed pursuant 10 conrract No QOEC. 0 749335 with the
'IBureau otbccuparmnal and Adult Educauon U'S. Department of Health, Educa

ton and Welfare However, the opinions expressed herein do not necessanily \
reflect the posion ot policy of the US. Office ol Eaucarron and no ofhical
endorsement by the US Office of Education should bé nferred.

' Jhel H, Magisos |
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OBJECTIVES“ A -i

c )
| The student wil demdnstrate these skills for the Llnear Area Volume oi' Capacxty, Mass, and

Temperature Exercises, usmg the metric terms and messurement dewces listed here.

. P‘ - ¢ ) ‘ / ; i‘ . - "“ B ‘c . . ) \i
. ‘ ‘ - . ' . : [ : ' ‘ 4 - . - 4
SUGGESTED TEACHING'SEQUENCE | . e . . EXERCBES - .
' S g o SKILJ Linew | Aes Volume or Capacity M Temperature
1. . These introductory exerdises may require . -'-(. 5-6) o ot o
.34 RE T ‘ 9. - p.
. two or three teachmg periods for all five | il P " wel
aweas of measurement. | Do TR ' , T , ;
, 5 1. Recognize and use the mil!iehelr,e (mm)" | square . cubic centic mm () de%r:ecelsiu
.2 Exetcises should Pe followed in the order ~ unitand it ymbel for | e | e ') | al ‘o)
: : : : . centimetre {cm) em*) kilogram ‘;(kg
given to best show- the relationship e et e, ndmd I | ey | -
\,/'\s..-.,‘ between length area and volumé v ' Appropriate messuring melre (en) square (m’) i .
; ’ instruments for: Lo metre v F ' ¢
3 Assemble the metncmeasurmg devices .. o | Lol wm | e @ | J
. - [ . ,"’ ' b st |
(rules, tapes, scales, thermometers, and boSeord e _ S .
. physical reference for:. | . -~ milllitee (ml) |
measuring containers) and obj ects to be , R 5
measured.” , i N v : S | '
I . 4 Fanmqle mlhm 5% heimt. width, or the area of ‘apity-of ., | the ma o!opinu 'n\e tempersture of :
B | 4 Set up the equ1pment at. WOl’k stations of thc{lunl mmurg Ienﬂ\h of objects | 1 fiven sutface] containers in grams and kilo the air or 1 liquid,
v foruseby the whole class or as individu- - PP B PR ks S ;
L alized resonrce ‘attivities a “' 5 Read comectly - metrq} stiek, metric L wurements | # kilogram m‘l‘t{' A Celsiv thermometet
/ . . | tape measube, and onradunted mdamm’mle\; ,
5. Have the studénts estlmate measure, and I - | e den | e |t
~ record using Exerc1ses1through5 o C N2 ing gevces ]
\ ' 2 N } 'y ™ T
L Vs P ' . : Ql,\
6. ' Present information on notatiop and o o ‘\ SR R RO
make Table L availible. ~ * . e ‘ Loy e SRR |
. ' ‘ ' ,' L, . “\\
¢ 1. Follow up with group discussion of RULES OF NOTATION \ | T g

5

achivities 1, Symbols iren tgapltahzed unléss the umt 83 p;oper name (mmnot MI\Q

',k oy \\ LN

2. “Sytbols are not followed by penods (mriotm, ) v
v _— : " 3. Symbols are not followed by an s for plu;als (25 gnot 25 gs).
L o B 4 A space separates the numerals t;om the unit symbols (41not 41).
*Other school departments may have device whnch _ 9 Spaces not{odnums are used tO separate large numbers into groups of three B KA
can be used. Metric suppliers are listed in the reference . digits (45271 kmpat 45, 271 km) . IR IR
tection. o 8 A zero precedes the d 1mal§pomt if the numben less than one (0 52gnot 52 R I
1. Litre and metré can be, peyd elther with an e Gr -er endmg . |
mmlgoavgcameam?pm ™ . . = |
, o RS Information Sheet1 .
. o N W TR ' . . ‘ - [} "
[ ! ‘ . "." " "\ ", ‘l . . ' ' ' \ o . - ' "7
|‘ ' \ N 1" 0 R} R ' e .,




/3

" METRIC UNITS, §YMBOLS, ANDREFERENTS

v !

1
/

}

\ ' f L
T I B ‘ L, e
Quantity Metric Unit Symbol seﬁll Referents -
/] Length | millimetre mm Thickﬁm of dime or.paper
“ | ' o . Lcipwire .
l centimetre ° m " | Width of paper clip
\j -
L metre m Height of dgor about 2 m
: kilometre km 12-minute walking distance
| Area square . Area of this space :
' centimetre gem’ '
! oL .
- square; metre, '_ | m? Area of card table top
_-u/ hectare g ha - Football field including sidelines -
: ' 3 and end zones o
Volume 36d | millilitee s ml -Teaspobn is 5ml
' Capau’ty . | litre , ! Alittle more than 1 quart
] . - - .
#3 cubic S
o | centimetre e’ Volume of this container-
. § )
‘ §
’ cubic metre m' | Alittle thore. than a cubic yaxd
' ‘ ' .
Mass milligram mg \‘Apple seed about. 10 mg, grain of
' malt, 1 mg
’ gam >, g . \J Nickel about 5§ |
1 T ; .
2 kilogram kg~ (| Webster's Collegiate Dictionary
1 metricton Lol B o
, (1 000 kilograms) [t * '\‘ l"Volkswagen Beetle +

Table't-a

F

© METRICPREFIES. .

) . ;,,',

Ll

Simng | Pl e |
1000000 =10" | mega {m¥g) M | |
too=1 | ol | k|
010 | ol | b

10= 10" deka\(délé"é) s |
Base Uni't s 10" '
0110 | deci 67 Q"
001=10" centi @) | e
CLooE107 mlﬁ:q(’:m’ﬂ om
| ‘(5.00-0(1(;1=10-6 micro (mikro) | K

.

| Tablet-b -

NS
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LLNEAR MEASUREMENT ACTIVITIES L e
’ ' B atyour side, Move apart -
Metre, Centlmetre Mllhmetre | Sofhat you cin putfnp .
o | . " endof a metre stigk on
P o i .yourpartnersshoulder
ot f | . . and the other end on
- L THEMETRE (m) Y : Qj"'”' ~ yourshoulder. Lok

the space between you.

A DEVELOP A FEELING FOR THE SIZE OF AMETRE ’

21 Pick up one of the metre

, sticks and stand it up on the

TR floor. Hold it in place with
- one hand. Walk around the
stick. Now stand next to

A the stick. With your other

N hand, touch yourself where

o THATS THE WIDTH OF A METRE!
e . " |
)

. .
B. DFVELOP YOUR ABILI FY TO ESTIMATE IN METRES
Now you w1ll improve your ablllty o estimate | iny metres.
Remember where the length and height of a metre was on your

“the top of the metre stick ' body S , )
comesonyou, ?* S e
: For each of the following 1tems S,
. , ' . 4 1 . ‘. [ BN .
o T L e » ' ' Estlmate the size of the 1tems and write your estmm\ke '
3 NLATIS HOWHIGH WR? 15, o © ESTIMATE column. Measure he size with your metre stick”"
v ‘ _ - and writ theanswerm theMEASUREMENT column,
L | ‘ : L g .+ . Decide how closeyourestlmate was to the actual measure, it
~+ 2 Hold one arm out straight | : - your estimate was within 23% of the actual measure you aré a
al shoufder height. Put Metric Myrvel.” ) -
. the metre stick along this ; 8
€ armuntil the end hits the _ How Close
¢ endof your fingets. Where .. Estimate  Measurement Were You?
‘ Is the other end of the B ‘ m. - (m
metre stick? Touch'your- 1. Height of door l\nob
self at that end. v from flooy. - . ‘ ki
v - , S
| 2. Hefhtofdoor.  _, R I
; e " 3. Léngth of tabe —
’ : . 5. Lergth of wall of-( \ )
v _ ; |
~r . . . - thisroom. | —4
° 6. Distancefrom | o
-  you towall,
- THE CENTER foR VOCATIONAL EDUCATION \

g - R T | L Exerc|se1
o N \w-n& Y (contmued on next page) i
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v B Ty
It . ’ NG bt

u T’HE ( NTlMETRE(cm) C .

N )

1 |L'
i

" There are 100 rmﬁmﬁtres n onP mef,re If there e 4 mexrec and ]
Eal 319nt1meﬁes fou wn9403 cm‘[({xlOOcm]%cm 400cm .

c' +3Cﬂg ! . (

<

w

B . : '
"~ v o \J, ’ o ' T.

"\r. -~ oo
A ‘
m THEMILI:!METRE(mm) R j S

‘ | 1 | .
There are 10 m]lllmetreq( ol !

in bne opntlmotrrp Wherw meaeure
2 centlmetres and§mllllmetres you write 25 mm (2 x 10 mi'n] '
+5mm 20 mm +5mm]. TherearelOOO mm in.1 m

-t

“A DE\’ELQUPEFLNGFORTHESIZEOFACENTNETRE A DEVELOPA{“EEING FORTHESIZEOFHHLLII\ETRE o
’ v \ — /
i . A " ‘ C
; Hold tﬁ%metmru}eraﬁamstthemdﬁh of yourthumbnall S ’ Usmgarulermarkedm rmlhmetres messure: K
" wae’“t% WL e b'l "I'hlcknessofapapercllpwue W -
“v:. . Mgasuse YOu(r‘;p'umb fﬁ’_p the flrst oJ}nLto the end’ p o k_-ﬂ Ty 'Tthklles/s/Of Jour fmgemall m ) ‘-
.- ’ .r_&-..'_‘ ’ [ » " . ,
. S, . ) It !, )
f--f 3’“Usethe mQtrlcruler to F(/ thew1dthof yourpalm o / 3'. “ldt}) Ofi‘o urfmgernaxl. o ) m{n'?, "/
e R S ey ot §. Diameter (widthofa coin. .. 7. m
v . ! ‘ : Y . . o ; '
o 4 Measure yourmdexorpomtmgfmger How" longmt” | Lo Dxameter(thlclmess) OfVOHFPenCﬂ mm .
e = m I ‘ S A Width of apostagestamp <, __ __., mm
X Memyourwnstwnhatape mezsure. What is t}iedlstancé N . ( :

. ' paoundit? - I - em’ B i b
Lk USEth":anmeaS“fe o find YOUTW*"S“‘“ ———"".. B DEVELOPYQUR ABILITY TO ESTIVATE IN MILLIMETRES
. . - \(‘ ' :

‘ B. DEVELOP YOUR ABILITY TO ESTIMATE IN CENTIMETRES You are now reddy, to estimate in l‘mlhmetres For each of the

" ‘Y o t t . v following items, follow the progedures used for estimating in

ou areoH ready 10 es 1m,%1tem centimetres. ror each of the metres. ‘
. fo]lo@ﬁg items, follow the procedures used for estimating in y How Close |
o metres. 0 .‘ d _ | Estxmate Measurement  Were You?
L - , How.Close (mm) . (mm)
Estimate  Measurement - Were Yu? 1. Thisknessofa | - |
' (cm) -~ (cm) . nickel. ,
. ;T:gth ofafpaPer 2 ‘-Diameter(thickness)\ I oo
' .J.Ofabl()lt.‘ =
: 5;?:,2,: (Wldth) ‘ 3. Length of abolt.
% .
3 Width Ofa . o ,4. Width OfaSheet ) " t
~ \postage stamp, _ \ . :‘fﬁpaper. o ——
5 W ‘ ™5 Thickness of a board *
4, Lengthofa -
pencil. | , or desk top. . . -
5. Width of asheet. : | 6. Thickness of v ] ‘
ofpaper. ¢ button. Lt . 5 4
TH CENTER FOR VOCATONAL SEICATION ¢ 4 ‘o -
) han CR Exercise 1

13
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. AREA MEASUREMENT ACT“IVITES 3 \ B. DEVELOP YOUR ABILITY 10 ESTIMATE IN SQUARE

\

TR T cENrrmRES
- Square Centimetre, Square Metre ‘;, S .
o N S ‘Y. R 'You are Now ready to develop your abiity toestlmate
' ' m " insquare centimetres; | ,

, WHIEN YOU DESCRIB&T)JE AREA OF SOMETHING, YOUARE ~ , ~ /) ' y
SAVING HOW.MANY SQQARLSOEAQIVEN SIZE lT\T-\KEg TO S Remember theSIZeofaséuarecentlmetre For eagh of the
COVER THESURFACE. , . { : followmg itefms, Tollow the procedures used for et ting in

. | \/etres . "
“THE SQGARE CEVTIMETRE (o) - “ .p R S G e
‘ ) Y ' ‘Estimate Nkasurement Were You?
~\ DEVELOPAFEELING FORAS)LARE CENW*IETRE %/ o ‘. e (cn’) '\ n
} B 5, " o V8
. il Takeaclearplastlc gnd or use the gnd on page6 .// S L _Indexcard. e - — —
- 2. Measuré the egth and width of oneof thesgsmall w2 Bookeover. - ‘ »
‘. squares w1thaceht1metrerul \5‘,\ 'S Photograph. . - 4 * — g ; v
X THAT IS ONE SQUARE CENTIMETRE' o4 Vndowpmeor 7 VI
| g e top. . —/ ' _
[ B ! . k\ ) 1‘ / . — - ..
T, Place your fingernail overthegrld Abouthow many . ¢ AN -
 squares does ititake to cover your fmgemall" : g oo \ R
X e rj THE SQUAREMETRE ) '
4 Place a cdin over the gnd About how many squares ' ¢
does i taketovoverthecoin? ____om? EVELOP A FEELING FOR A SQUARE METRE
5. Place a postage starip over,the grid. About howmany - .o ;
squares does it take to cover the postage stamp? <L Tape four metre sticks together to make 4 square which
om? ! P s one metre long and one metre w1de
21 ) ' /
6. Place an enveloRg oyer the gnd About how many ’ 2. Hold the square up with one side on the floor to see how
squares does it take to coverthe envelope? St bigitis .
cm? y 3, Place the square on the floormacomer Step back and
) "1 Measure the length and wid'thof the envelope in centi 4 look. See how much floor space it covers.
- Telres. Lehsth-—\‘_qcm:mdth-___cm 4. Place the squ overatable top or desk to see how
A Muliply to find the area in square centlmetrzes. mich space it ¢ : |
cm X em=__ . _cm*, How

. close are the ansiers you have in 6, and in 7.7 ‘ \5. Place the square agamstthebottomof adoor, See how

i : . ‘ " . 'much 0f the door it covers. How many squares would it

\) ‘ - \ takgto cover the doer? - 2 |

R l \ , - . THIS IS HOWBIG A SQUARE METRE IS!"

\ . . o
[4

o ) ' . THE CENTER FOR VOCATIONAL EDUCATION | l | . | f\ o \ Exercise 2
. y e (continued on nefk page)
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: » ] . I Voo ’: J "
. Q | 7 % i i
. 'DEVELOP YOUR ABILITY T0/ESTIMATE 1N SQUARE CENTIMETRE GRID -
MFTRES L g e
\ n A = P‘ - ‘ . .’IL'
Yoy are now ready toestlrhate”lnsquare metrés. Follow the
p@cedures used for eshmatmgx‘metres .- o
‘ iwh L
VAN ‘ i " o Closé % -
\ e ‘ Estumte Measurement Were You? .
- o Wt ) -
' 1. Door. . . , 9 . ’ \
2 Bulsheetof v ¢ R S I AP
o newsﬁaper. C e - i , ’
-3 Chalkboardor = S | | | e
bulleinboard, 4 IR A
: 4, " Floor., i 1 - ' ‘
, ' 0 N - j 3 l " ,':d ~ }
‘ 5. Wall. P RSN , ‘ . k) N
) Wallchart or oster. ¥ - ¢ el T ) -
) l p W Yo ’ e , ‘ " "- \ [ e / .
s 10 Side of ﬁlecabmet - ‘ H “ Y
( T . . et 3
+ ; 2 | h 1 ; . l.
- ' ' 1 , ‘r
".‘ / RS ‘ r(
v i \ r 3 o
' .r‘ A
lI : /‘
.
i iz Jf-’
' . | e
\ ‘ L™ '
THE CENTER FOR VOCATIONAL EDUCATION . Exercise 2
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\ 'Ie" Vo ) ) N »? ) S . ' . 4 ! 4

J | ’ : L . ' ' [ : 7 )
. R . . S 3? ,
VOLUME MEASUREMENT, ACTIVITIES g L ¥ I
. - , R , ? ) : , ' S ’ ; ! . \
Cubic Centimetre, Litre, Millilitre, Cubic Metre . \\'g C N
o e ‘ /- Y . e
. [ ' [ ‘ 0\ ) ‘ . .
p L RV s o= . co . ’
1 THE CUBIC CENTIMETRE (enr’) - L N
AN o s B, DEVELOP YOUR ABILITY T0 ESTIMATE/IN CUBIC
A DEVELOPAFEELING FOR THE CUBIC CENTIMETRE . CENTIMETRES .
. J \ e t N "
Pick up a colored plastic cube. Measure ts length ' You are how ready to develop yo abllrtytoestlmate Al
v height, and width in centimetres. C e in cubic centimetres. ) - .
(4 Tyaisong CUBgCENTMETRE! @ "~ - . { r
a ; - e 0 o 4 | Remember- esize ofacublccentlmetre' For each of
9 Flnd evolume‘dflrplastic [Bre Box f B the follwin dtems, e the procedures for estrmatmg in

' [ metres

llPlaceaROWof cubes against the bottomofo srde% ' A How Close B
f the box. How many cubes fit-in the row? )/ . " S Estrlrirsate Measurement Were_You’ ,
" b. Place another ROWof cubes against an adjolfing side \ ) : (o) e by

I of the box. +How mary rows it inside the box .' ok Tndex card ﬁ]e“(\ _ Fl: .
to make one layer of cubes? R - box * - —
How man eubes in eachrrow 2 Free;er contamer — =L
S—
How many cubes in the laye'r in the bottom of the 3\ Paper ep bd%. * ‘
box! ____ : ’ | 4. . Boxof staples. e
c. Stand aROWof,pubes up agamstthesrde of the box T | o
How many LAYERS would-fit inthebox? _____ . II THE LITRE (1) |
L "How many cubes in each layer"__; \3‘ Y o | \ TN
/  How many cubes it in the bok altogether"__;" % A DEVELOP A FEELING FOR ALITRE Il o
THE VOLUME OF THE BOX IS, . CUBIC o ' 1., Take a one itre beaker and fill t with wate'r
CENTllVlET@ES : ' ‘ 2 Pour the water into paper cups flllmg each as full asyou
- . Measure the length, width, and helght of the box in . £ : \\u:c,ually do. How many cups do you fill? -

centimetres, Length cm; width __**_om;

. |
height cm. Multrply these numbers to fmd ! THAT 18 HOWMUCH IS IN ONE LITRE'

the volume in cubic centimetres. - . 3. Frll the lltre/&ntamer with rice, N
‘ mx emx m=___em’ | ' THAT IS HOW MUCH IT TAKES TO FILLAONE y
Are the answers the same inwnd 4, ' : LITRE CONTAINER'
. \ ‘. § . ' ) N
THE CENTER FOR VOCATIONAL EDUCATION o Exercise 3
| | ’ v+ (continued on next page)




.. ; | .
8 /\ ‘ . . ’ "\ ) I ¢ ! .
" {'B, DEVELOP YOUR ABILITY TO ESTIMATE IN LIT B. -,DEVELOP YOli&ABII'ITYTOESTIMATE N NIILLILITRES
W U are now read 1o develop your ability'to‘estilmétein ) . Youaare now ready to estimate in millilitrés. Follow the ‘
litres.. To write to dnd onehalf litres, you write 3.5 ],or‘ - procedures used foi estimating metres.™ « - o
45 litres, To write one-halfltre, you white 0.5 1. or 0.5 % ‘ '
U Mo ¥y . " i . How Close
. ,ztfle5 ] :rv;r;tse 1tmé:n ree-fourths litres, you write /g o . “Lstimate Measurement Were You?
. / .,/~ o (m) = (ml) \ L
Foreachof“the followmg items, use the procedures for 1. Small juice Cé}\‘- j - - o
. . leitlmatmg in metres Ho W Close 2. Paper eup_or tea 1 ! -y
1 %unateg vaasurement WelYou? Q. W .
' (1), (1) : LAY ] Soft drink tan.
v 1 Mediumsize - . -
.| freesercontainer, - - a . 4. Bottle 7’—
,‘ &ngefreezer T - ) . /
Yo coptaer ¢ — W THECUBICMETREW) gt
.8 Smallfreezer - \ \ / ! !
’ con'tainer.‘\x. .‘ 1 * | _ ‘ A DEVELOPA EELING FOR A QUBIC METRE
j . . t LD -> / . i
\‘ o Bo&le or J4g. | = $ ®1.. Placeaone metre square fnt efloornekt to tpe wall,
“[i] THE MILL?LITRE (ml) . ‘! o, S 2. Meggure a metre UZthe w% . 0
’l'he L0 il : ' v v - 3... Picture a box that Would fitinto thatspace <
re are 1 000 milllitres in.one lire. 10 ml=1htre Hlf } , r
aljtre is 500 mllllhtres 05,0.5 litre = 50 "mlm ( , ‘/\, AT IS-THE VOLUME OFONE\CUBICMETRE'
a ¢ ] ‘ B .
I DEVELOP A.FEPELINF FORAMILEILITRE fj/{f B‘ DE\’ELOP YOUR ABILITYTO ESTIMATE IN CUBIC/METRES
!
Voo 5 1. Exammeacentnmetre cube. Anythmg which hods b \:‘ For eachof the folloting items, foftowsthe estimating proced- -
' e’ hpldslml y @' & ures used before.
2 Flllalmllhhtremeasunngspopn with rice, Empty the N = Estimate Measuement. gg:: 51:32 :
. Spaon into your hand. Careflﬂly pour the nce mtoa v / .o - (m?) m) - r
! \ . small pile on a sheet pi pape. S d - ‘ ' ’
| THA&IS HOWMUC ONE MILLILITRE IS' - _ 1. Office desk,
¢ } ‘ .‘/ ' PR R p '
; 3. Fill theomlspoon h rice. Pourtlﬂhce mtmanother. 2. File cabinet, ’ \
oo pile on the sheet of#ader. ) \ 3 Small roorr | '
. ~ THATI SMH}LILITRES ORONE TEASPOON!” L
4, Fill th ¢ 15 ml spoon wnjn rice. Pour the rice mtoathlrd ‘ -
pile on the paper. ¢ ’ .
’THATﬁ‘S 15MILLILITRES ORONE TABLESPOON! ‘ S -
!  THE CENTER FOR VOCATIONAL EDUCATION : R % " 'Exenr,piseS . "
ZE c W )
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MASS (WEIGEE) MEASUREMENT ACTIVITIES

Krlogram Gram

»

" object. This amount is always the Same Shless you add o subtractS6e /
matter from\,phe object. Weight is the term that most people usé wh

they wean mass. The weight of dn object is affectdd by gravity; the .
mass'of an object is not For }/vple,the weight of a person on earthe .

The mass of an obj ect is a measure of the amount of mattet in %

" might be 120 pounds; that sam person's welght on the moon would be
20 pounds. \\Thrs difference is becaus th pull of gravity on the moon .
is less thanithe pull of gravrty,on eargh A person’s mass on the earth

“and on the moon would be thE same. The métric system does not
measure weight--it measures mass. We wr](use the er}n mass here. ,

|+ The symbol for kilo.gr'am kg I
: There are 1 000 grams in one eregram or1 000g lkg
&lalf a krlogram can be written as 500 gyor 6\5 kg.

A quarter ofa krlogram can be written as 250@or 025‘ kg
Two and three‘fourths krlograms Is wrrtten a2, 75 kg

4 .p
e CF s Q

[ THE KILOGRAM (kg)
‘DEVELOP A FEELNG FOR THE MASS OF A KILOGRAM

Usrng a balance or scale, find e mass of the’ rtems on the table
Before yrou find the mass, notice how heavy the object “feels™

\ 4 S

| A

2 'Bag‘ of nails,

4
\‘X A few books,
¥
. ] s l

<y
For the followrng itgms ESTIMATE the mgs
iulograms then use the seale or balance‘ i

+ How Close
Estimate Measurement Were You?

N

1. Bagofrice, /

3., Largepurseor
 “briefcase.

. Another person.

Exercise 4
(continued on next pnf)

Y

. }) . . - J ,,\ =
v e Mo g , /

VAR ,\\ (kg) \jo y

11 ogram box.

2 Tethosk . _ |

'3..:;' Bag of sugar, _

4. Package of paper. . » ;‘

‘5I. Yo‘urown_rmss'u - ‘ , “,) -

4

o Ty



, | o
It THE GR\:&%ﬁg)l | o | ‘o IR

oA .DEVELOP A gEELING"FOR :’ GRAM o \6 B, DEVELOP YOUR ﬁ\BlLITY T0 ESTIMATE#IN GR WIS N
! 1. Takea colored plastic Eube Hold It your Eand R You e now ready to improve you'r alylity to estimate in -

 pressute on yoﬂr hand when the cube isin mplien, then the twb»gram cubes arg; and hoW heavy the fiye graff cubes .~ "

/ Shake the cube in your palm ks if shakmgdlce Feal the % « mams! Remember how hea{{lthelgramcuhe is, ®wheavy. "4
' " d
when it Is noT‘/n motion, _are, For each of the followmgltens Lollow the procedures ' T

THAT IS HOW HEAVY 4 GRAM 5! "& {ed forstimatingn blogams. . 0, 1,5 -
Al . | L Moo " HowClose
] ¢ 1A
2. Takeja second cibe and attach it to the fjrst. Shake the o . EEtunate Measwemejﬁ/ Here Y'ou? “
cubgs in first one hand and then the other hand; rest ' ; . (g) | (g) L
the cubes near the tips of your fingers, moving your [wothumbtacks, 7 ' . \\:'
nd up and down | enci o SN :
THAT IS THE MASS OF TWO GRAMS! L Tomgeltw L
| , ' ‘ and envelope, - !
3. Take five cubesn one hand and shake themaround.  * 14, Nickel,
THAT IS THE MA}SOF FIVE GRAMS! 5 Apple. )
. j'\\ , L 6

o . Packagaof o "
R margarine, © I ~ : \

| ‘ r | ' e
/ 3 o | A
./ , . | \ , ) “ . .
; . ) ‘
A - L J‘
! ) _ . . : / . ' 'll"
! M 2 =4 '. . e ) 3 , "
v, . ‘w . . N ’ ' . ' ‘
. ‘ , , s ' . p Do 7 .
THE CENTER Fgfi VOCATIONAL EDL. aTION , S : Exercise 4
. ! , . , ‘ I f ‘ ) . v
. ). J . . ) ! / . \
. A P
L
- -
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 TEMPERATURE MEASUREMENTACTIVITIES L
Degree Cels1us e S L
et R )

L DEGREECE'L'St ¥ ('C e
R B DEVELOPYOUR ABILITY TO ESTIMATE IN DEGREES
CELSIUS'
\.\

X F " Foreach item, ESTIMATE and write down how many degrees

Degree Celsmst( C)is the meteic T measure for temperature.

‘A DEVELOP A F«EE}.ING FO&DEGREE CEL lUS

Take a Celsms thermometer Look at the marks on it. MENT. See how close your estimates and actuat mewe
% , , mentsare. .
1. Fmedegrees .. ' : L ) Hdw Close
, i : 9
_ WATER FREEZES AT ZERO DEGREES CELSIUS (°C) o Es(‘é‘g“ ““s(‘i’g;“em w‘?’e You?
WATER BOILS AT 100 DEGREES CELSIUS (100 °d) .1 Mxsomehotand -
2. Findthe temperature of theroom. ___°C. Isthe cold waterina
. room cool, warm, or about right? - T B ., container. Dip your :
{ \ . finger into the -
3. Put some hot water from the faucet mto a container. L water, - .
~ Find tbe temperature. ____ °C. Dip your finger ‘ ‘
,+ ‘quickly in and out of the water, Isthe waterveryhot, % Pouroutsomeof .
hot, or just warm? the water. Add some A
4 hot water. Dip your
4. Put some cold waterin a contamerthh a thermometer finger quickly into
+ Find the temperature. _____°C, Dip your finger info * the water,

the water. Is it cool, cold or very cold" -
3. Outdoor tempera- -
5. Bend your arm with the inside of your elbow around the fure, :

bottom of the thermometer. After about three minutes . . -
find the temperature, ng Your skin temppra- , 4 Sunny window sill. 4

“ture is not as high as our body temperature \ 5. Mix of ice and water, ©
NORMAL BODY TE ERATURE 15 37 DEGREES 6. Temperature at
CELSIUS (37°C) - o floor, | I
- AFEVER 1§ 39°C. | o " 1. Temperatueat
AVERYHIGHFEVERIS4FC. © [ cellng .
L Exercise 5
. . ]
. ' . ) ) § '
v o . o 1 |

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

§
OBJECTIVES

The student Wlﬂ recogmze and use the metnc
- terms, units, and symbols used in this oceupa-
tion. I

=,

. & Givena metric unit, state its use in this
occupation.'

o Given a measurément task in this occupa/
tion, select the appropnate metric unit
and measurementtool -

SUGGESTED TEACHING SEQUENCE

1, . Assemble metric measurement tools (rules,

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

9. Discuss wnth students how to read the

toaks.

3. Present and have students discuss” -
- Information Sheet 2 and Table 2.
4, Have students leam occupationally-
related metric measurements by complet-
ing Exercises 6 and 7,

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

¢

v

THE CENTER FOR VOCATIONAL EDUCATION

METRICS IN THIS OCCUPATION

Changeover o‘the metric system is under way. Large corporations are already ysing

' ‘metm measurement to compete in the world market, The metric system has been used in
various parts of industrial and scientific communities for years, Legislation, passed in

1975, authorizes an orderly transition to use of the metric system. As businesses and
industries make this mefkic changeover, employees will need 10 use metric measirement

‘in job-related tasks. -t

Table 2 lists those metric terms Which 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
now make and use Table 2 to discuss the metric terms which replace them. See if you
can add to the hst of uses beside each metric term, ) .-

-
v

Information Sheet 2
\

29
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Metric Units for Aviation

Rlectronics

/
“ . v .4""
i ntity Unit ; Symbol , Use R
Length metre m wire lengths x o
centimetre cm Yire léngths, tool le.{lgths, locating
P ), . witch or box openings
Ty ! .
rﬁillim’/et're ; mm  lengthr and diametet of fasteners,
, j\ - . drill bit sizes, wrench sizes |
) ) ; X
Area ) ! Bquare inillimetre‘i mm’ capacitor plate " .
squaré centimetre ¢ m’ installing equipment, switches,
v J ! control boxes .
€ VohumelChpac A ' '
R olume/Capacity cubic metre - m instaling equipment, switches,
) :
) cubic centimeire o’ 3. control bores
' Tempe[afure ; . degree Cehii;g ! °C. equipment specifications f\
Pressuire . kilopascal s kPa - equiprtént specifieations, reading
' cabin pressure .
Power’ watt W lamp sizes, energy dissip}ﬁon

ELECTRONIC COMPONENTS

o

NINIATURE ‘ " | ,
CAPACITOR | mm—-‘ .-— ( , o
TRANSISTOR - _m
ACTUAL SIZE OF COMPONENTS | -gﬁ % RESISTOR
o |

lq—\;mm

\ i
< /] ﬂ

TOP VIEW OF ‘
INTEGRATED
CIRCUIT

, o
\

THE CENTER FOR VOCATIONAL EDUCATION

Table 2

13

.
'
v
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A}

TRYING OUT METRIC UNITS

" To glve you practice wnh metric units, first estimate the Measure- . 7 - Bstimate | Actual -
ments of the items below. Write down your best guess next to the-item, 7
‘Then actually measure the item and write down your answers using the [16, Measuring cup
L correct metric symbols The moreyou practice, the easier it will be. %
/ 17. Milk container
Estimate |  Actual .
18. Small can
Length |
“‘g 1. 'Palm WIdth . 19. Bucket .
2. Hand span 20, Small box
3. Yourheight 21. Tool tray
"4 Wingspm” 2. Switch - - )
5. Space between the wheels " Mass ,
— 23, oivosk \
6. Wheel height —
~ 24. Nickel
1. Cabin height
RY) 25. Yourself
8. Fuselage £
26. Box of nylon washers ,
9. Propeller —
27, Alitre of water (net) \
Ara | —
10.  Wing - 28. Switch )
11, Parking spot Temperat'ure .
29. Inside
. 12, Cabin ! : "
‘ 30. Outside _
13, Hangar -
' 31. Hot tap water
14, Control box ’ ’
R § 32§1dtoumamwaw
Volume/Capacity
B Sma]l‘bottle 33. Engine temperature
mm:;mnmvocmonnmc;nou * Exercise 6

3[ RIC

wll Toxt Provided by ERIC

»
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'FLYING WITH METRICS

15

It is importdnt to know what metric measurement to use. Show

what measurement to use in the following situations.

‘¥

T

1. Distance from center of cabin

. orcockpit tgthe fin "
ris

~ 2. Miniature capacitor length. R |

3. Height of antenna mast

- 4. Width of aileron |

5. “"‘Q‘jgmeter of spinir.ér

6. Hegtoffn

7.., Width of instrament pinel,

¢ 8. Diarieter of the panel
ammeter

e

, 9. Dimensions of the motor
generator:

+ a) Lepg'th

o b Width

‘c‘) - Height

L 5" 10. Battery compartment cﬁpacity

’j '11. Dimensions %radio transmitter- -

oo recejver:

w .3 Length

) .
7 —
c) “Height © 07

4

. 12. Areaof workbench

13.

Diameter of the radar picture
tube

1,

Mass of %he headset

| 1.

W
Integrated circuit width

Y '
Transistor diameter

17,

Le‘r*th of ‘/z watt resistor

18,

Power output of engine

CENTER FOR VOCATIONAL EDUCATION
0 \/ : E

Exercisev 6

35
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: METRICMETRICEQUVALENTS x
UNIT BIRIC EQUVALEN \
| Centimetres and Millimetree

+

osjﬁ'cﬁwa |

The student wnllrecogmzeand use met' | l ‘ l | ‘ ‘ | ‘ ‘ | l . | l ‘ | ‘ l } ‘ ‘ ‘
 ric equivalents. - o ' 12 3.4 56 .1 2 3 4 5 .'5

o Given a metric unit, state an equivalent

M o Look at the picture ofthgnall next to the ruler. The nail is 57‘mmlong This is 5 em+ 7 mm.
in & larger or smaller metric unit,

There are 10 mmin each em, so 1 mm =0.1 cm (one-tenth of a centlmetre] This means that
~Tmm= 0.7cm,5057mm = 5em+7mm
= 5em+0.7 cm | !
= 5.7 cm. Therefore 57 mmis the same as 5.7 cm.

SUGGESTED TEACHIN.G SEQUENCE Noiw measure the paper clip. It is 34 mm. This is the same as 3 cm + —_mm, Since each

' - llimetre is 0.1 cm (one-tenth of a centimetre), 4 mm = . So, the paper clip i
1. Make available the Infom‘ion Sheets g: :r’: re;scm +C;nr$:e enth of a centime re),‘ mm em. So, 9PRP?rCIP15
(3-8) and the associated Exercises © | - Sem+ 04 em T | j

(8-14), one atatime. = 3.4 em. This means that 34 mm is the same as 3.4 cm,

2, o Assoon as you have presented the - ” ,

Information, have the students complete Information Sheet3

, each‘Exercise S
3. Check theu answers on the page- tltled Now you try Some.
ANSWERS TO EXERCISES AND 7 ' - , o
TEST. ) o a) 26mm= cm e) 182mm = cm
— _ . , :
o b) 583 mm = cm f) 802mm = .om.
4, :Test rformance by using Section Bof . :
ugresg:g Metric Abl{ltles .g - | » : c ) 94 mm 5 ——m. . B ) 1400 mm C— ||
' . d) 680 mm=- m b)) 2307Tmm = om,
,a,‘ e et <ot et o ate st i e e - ) - Exercigea

o
-3
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J(Metres Centimetres, and Millimetres = ™

There are 100 centimetres in one metre Thus

Zm= 2x100¢em= 200 cm,
Jm= Ix100cem= 300cm, . \
Bm= 8x100cm= 800 cm

o' 36m=36x100cm =3600cm,

There are 1 000 millimetres in one metre, so ‘

fme 21000 mm = 2000 mm,
;. dm= 3x1000mm= 3000 mm,
~6m* 6x1000mm= 6000 mm,
24'm =24 x 1000 mm = 24 000.mni,

From your work with decimals you should know that

one-fourth of a centimetre can be written 0.5 cm
(twenty-five hundredths of a centimetre), g

- This means that if you want to change three-fourths of a metre to

075m=015¢ 1000 mm

. %%xlooomﬂn
’ L ]

1000
= 75x 10 ™M

= 75x 10 mm
* 750 mm. This means that 0.75 m = 750 mm,

L

one-half of ametre can be written 0.5 m (five-tenths of a metre), -

millimetres, you would multiply by 1000, So ‘

J.

A
- Information Sheet 4

Fill in the following chart.
metre centimetre | millimetre
m tm mm
! 100 1000
Z 200 .
J 3 *
9
5000 -]
(T ‘
08 | 80
06 W] Y
25 % |
148 '
69 | . ‘
L ’ .
P Exercise 9
) 8[ Tx - THE CENTER FOR vOCATIONAL EDUCATION :
7‘ rovided by ERIC ’

v

T

1

Millilitres to Litres

There are 1 000 millilitres in one litre. This means that

2000 millilitzes is the same as 2 litres, - ;
3000 m is the same as 3 litres,
4000 ml is the same as 4 litres,

12000 ml is the same as 12 litres, ,
N .

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

1000
o 1000 ml = TG0 litre = 1 litre. !
r [y
000
©2000ml = ——f 000 litres= 2?(!95.

'And,asaﬁnnlexample. C )

28000 o

28000 m! = Tow litres =48 litres. .

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

» 500 ml =“T(5)—gg litre = 0.5 litre (fivetenths of a litre ). So 500 ml»
is the same as one-half (0.5) of a litre.

Change 57 millilitres to litres, o

57 ml T 000 Iltre qwhtre (ﬁﬁy -seven thousandths of a

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

. g .

litre),
- o
o Informatior Sheet5
Now ybu try some. Complete the following chart: -~ v
| milllitres " Iitres !
‘ {/ (ml) M
3000
' 6,000 %‘
- 8
. 14000
, 1
R CwmTn
' 700
. BENE ‘
N - 250" o
o (X g
<25

" Exercise 10

39
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| Litres to Millilitres ~ %T

What do you do if you need to change litres to millilitres? Remember,
there are 1 000 millfitres in one litre, or 1 litre = 1 000 m,

L]

L

( . \

Kilograms to Grams
To change kilo:ﬁams to grams, you multiply by 1 000,

1 kg=4 x1000g= 4000, -
23 kg=23 x1000g=23000¢,

\_ ' J
] . \ .

. So,
2 lires=2  x1000ml= 2000 m \ ;
T lies= 7 x 1000 ml= 17000 m],
13 litres =13 x 1000 ml =13 000_ ml,
L 0.65litre = 0.65x1000ml= 650 m), )

Information Sheet 6
Now you try some. Complete the following chart, .

litres millilitres

! ml '
8| 800,
5
M
72000
04
053 - ’
180 Exercise 1
( . S
Grams to Kilograms

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

2,000 grams1s the same as 2 kilograms,
5000 g is fbe'same as d kg,
700 g is the same as 0.7 kg, and so on, -

To.change from grams to kilograms, you use the same proc;adure for
- changing from millilitres to litres,

Chan%ing Units at Work

Information Sheet 7

* Try the foll(}wing ones.

gams | kilograms
g kg
4000 4
9000
4 O . : 23 000
L : - 8
‘ 00 .
375 Exercise 12
O THE CENTER FOR VOCATIONAL EDUCATION

ERIC/

\. : ‘ | _/

075kg="075x1000g= 750¢.

| Information Sheet 8
Complete the following chart. ’

¢

kilogmxﬁr grams |’
kg e
7 7000
T “
25 000
04 “
063
175 . Exercise 13

Some of the things you tise in fhis'occupation may be med§ived in
different metric units. Practice changing each of the following to
metric equivalents by completing these statements. -

a)200cmofwireié ' . m
b ) 260 ml of solution is l

* ¢ ) 1.5 cm diameter waveguide is mm

d)1500gof hardware is kg
e ) 120 mm wide instrument panel is _m
£ ) 0.75 litre of lubricating otl is __ ml

g ) 1000 kg of transmitteris___ t

h) 2m board is - . mm
ij500gofsolderis_ kg

j 1 500 m! of epoxy cement is ' |

k10 m of wire is . em

| ) 4. cm diameter pipe is : mm . .

m) 2 400 mm wall panel length is ¢m
‘ 1.

t

o~ o ' *

Exercise 14 4 1
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UNIT

OBIECTIVE

‘The student will recognize and use

instruments, tools, and devices for meas:
urement tasks in aviation occupations.

: Given metric and Customary tools,

instruments, or devices, differentiate
between metric and Customary.

Given an aviation measurement task,
select and use an appropriate tool,
instrument or device,

Given a metric measurement task,
judge the metric quantity within
25% and measure within 5% accuracy.

SUGGESTED TEACHING SEQUENCE

1.

e

3.

e

Assemble metric and Customary measur-

- ing tools and devices (rules, scales, °C

thermometer, drill bits, wrenches, mi
crometer, vernier calipers, feeler gages)
and display in separate groups at leammg
stations.

Have students examine metric tools and
instruments for distinguishing character
istics and compare them with Customary
tools and instruments, :

Have students verbally descnbe charac- -

tenstlcs

Present or- make available Information
Sheet 9, S

Mix metric and Customary tools or
equlpqent at learning station. Give

.. studens Exercises 15 and 16,

I‘Est performance by using Section €

" of “Testing \1emc Abilities.”

THE CENT ER FOFI VDCAT'ONAL EDUCATION
,[Kcac o

SELECTING AND USING

METRIC IN STRUMENTS TOOLS AND DEVICES

Selecting an u‘nproper tool or misreading 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 tractor tire designed for 207 kilopascals (about 30 psi) could
cause a fatal accident. I-Lre are some suggestions: o 6

L

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

Examine the tool or mstmment before using it.

The metric system is a decimal system. Look for units marked off in whole numbers,
tens o tenths, hundreds or hundredths.

Look for metric symbols on the tools or gages such as m, mm, kg, g, kPa, etc.

Look for decimal fractions (0.25) or decimal mixed fractions (2.50) rather than com-
mon fractions 3/8) on drill bits, feeler gages, etc. 1

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

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

Practice selecting and using tools, instruments, and devices.

Information Sheet 9

" " 43
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WHICH TOOLS FOR THE JOB?

/

+ - MEASURING UP IN AVIATION ELECTRONICS

“Practice and prepare to-demonstrate your ability to identify,
select, and use metric-scaled tools and instruments for the tasks given
below. You should be able to use the measurement tools to the appro-
priate pgecision of the tool, instrument, or task.

\

Select and demodsh:ate or describe use of tools, instruments, or
devices to:

l‘ L Moﬁnt an antenna mast.
2, nstalthe adiotransiter,

Install external microphone jack on airplane.

4. Replace panel ammeter with suitable replacement.

b lnstalia motor generator. |

6. Cut o;f e;ldugh wite for the antenna transmission line.

1. Rep!ace the receiver on-off Qolum# control.

8. Cut hole inthe instrument panel to mount a VU meter.
9. Replace the bearing in the motor generafor.

.10, Replace the brushes in the motor generator.

11.  Replace a microphone cord.

12.  Install a chassis mounted connector.

13.  Replace a set of instrument knobs.

14, Rewire interior cabin lights.

For ghe tasks below, estimate the metric measurement to
within 25% of actual measurement, and verify the estimation by
measuring to within 5% of actual measurement.

Bstimate |4 Verify

1. 8., the mounting screws
for a par.el meter.

2. Find the size of the motor
generator brushes.

3. The diameter of the motor
generator armature bearing.

4. Replace a rotary switch in
the instrument panel.

5. Install the proper mike jack
to match the mike plug.

6.  Replace the transmitter unit
with another one.

7. Prepare an order for the A
fasteners needed toinstalla ‘i,
receiver in an airplane. -

8. Write a work order for the
repair of a motor generator

_withwombearings, | |

9. Write a purchase order for
the drill bits needed to install
along wire antenna,

10.  The shaft length and diameter
ofa yadio control.

g

N . .
' Exercise 15 Exercise 16
_i THE CENTER FOR VOCATIONAL EDUCATION |
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METRIC-CUSTOMARY EQUIVALENTS

between systems.
close equivaler

During the transition period there will be a netd for finding equivalen
Conversion tables list calculated equivalents between the two systems. Whe
is needed, a conversion table can be used to find it. Follow these steps:

OBIECTIVE * ¢

The student will recogmze and use metnc
and Customary unis interchangeably in order. 1. Determine which convetsion table is needed.
ing, selling, and ‘using products and supplies in '

this occupatxon , 3 2 ;

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

| Lo + can add together to make the total of the known number.
® Given a Customary (or metric) measue- .

ment, find the metric (or Customary) 3

) , . Read the equivalen#s) from the next column.
equivalent on a conversion table. ‘

: L : Table 3 on the next page gives an example of a metric-Customary conversion table which
* Givena Custqmary uni, tate the re- you can use for practice in finding approximate equivalen‘ts. Table 3 can be used with Exercise

: placement unit, . , 17 Part 9 and Part 3 .

| Below:is a table of metric-Customary equivalents which tells you what the metric replace

ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The

SUGGESTED TEACHING SEQUENCE, symbol ~ means “nearly equal to.”

§

9
1. Assemble packages and contamers of “
materials, : B : '
. 1 em = (.39 inch linth~254em - 1ml~02tsp 1tsp=jml
2. Present or make available lnfOfmation ol 1 m =~ 3.28 feet 1foot0305m - 1ml~0.07thsp 1tbsp>15ml
Sheet 10 and Table 3. S 1m=~1.0%yards- 1yard~0.91 m-. 112338floz  1floz~29.6ml
: \ : 1 km % (.62 mile 1 mile ~ 1,61 km 1142cups  1lcupx237ml
3. Have students find approximate metric- . | cm: *016sqin  1sq inx ~6. 5cm 11%21pts 1pt>0471
Customary equivalents by usmg | C Im*>108sqft  1sqift =009 m , 11>1.06qt 1qt~0951 ;
_ Exercise 17, o _ 1mix12 sqyd  1sqyd~08m'  11%026@l  lglx3m) ] -
. e ""'“""“""'"':"' e 1 hectare X 2 éacres o 1 acre ® O 4 hectare 1 gram % (.035 oz loz > 283 g .
4. Test performande by usmg Secnon Dof Clem'~006cuin  Icuin®164 cm’ lkg=221b 11b>045kg -
“Testing Metric Abilities.” - | Im’ 853cuft  leuft~003m’ 1metric ton~22051b 1ton<907.2kg

Im~13cuyd  louydx08m’  1kPax0145psi  1psi>6.895kPa

3

'Adagted (rom Let's Measure Metric. A Teacher’s Introduction to Metric Measirement. Division of Educational
Redesign and Renewal, Ohio Department of Education, 65 S. Front Street; Columbus, OH 43215, 1975, j

Information Sheet 10
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CONVERSION TABLES '
MILLIMETRESTOINCHES -
" mm ) Inches mm Inches ‘' mm » Inches mm ' .‘ Inches
100 393 0 0d 1 0.04 - 01 0.004
m oo | ow 019 2 08 | 02 008
LT 3 012 03 0 |
m 1M 4 157 4 016 04 006
500 1948 50 19 | 6 0.20 05 0020 = O
60 ' ;e | 60 23 6o 06 vt
0 o 0 216 1 028 07 0028 i
0 A 8 35 |8 031 08 0031
0 343 0. 354 9 035 09 0.035
;7 i 1 000.mm or 1 metre = 39.37 inches *
INCHES TO MILL] bTRES | / 3
Inches imm -~k mm Inches mm Inches m
14 | o1 2 | o 0% o003
2 508 02 608 0\ o5t 000
362 03 18 B o 05 008
4 wms | 04 w6 [ oMl f 010
| T s 120 05 127 05013
6 1624 | 08 1524 % 1R 06015
1 Ims U I 118 007 018
B i 232 08 2042 B 20 08 026
9§ 2286 09 2% | 0 2 002
: 10 inches = 254 mm N
b . 12inches or 1 feet = 304.8 mm or 30.48 cm
w:mnmvocmmn EDUCATION - Table 3 o



ANYWAY YOUWANTIT - - o
1. You are working in an aviation electronics service shop. With y o,
* the change to metric measurement some of the things you ¢) 610 mm .. Inches
~ order, sell or use are marked only in metric units. You will -4 inch, ~— o
need to be familiar with appropriate Customary equivalents ) 2.006 inch mm
in order to communicate with customers and suppliers who f ) .75 inch - mm -
use Customary units. To develop your skill use the Table on : C ‘.
Information Sheet 10 and give the approximate metric 3. Complete the Requisition Porm using the items listed. Convert
quantity (both number and unit) for each of the following the customary quantities to metric before filling out the form.
Customary quantmes o " Complete all the information (Date, For, dob No.etc.).
) , ‘ ’  Requisition one of each of the followmg "’ 5
Gustomary Quantity Metric Quantity 2) 1001t roll of hook-up wire - -
.= i .| . b)1llb.spoolofsolder & - , I
a) 1pt. of solvent ’ ¢ ) 1pint of control cleaner

d) Lroll of 3/4 inch irsulating tape

b) 1lb. of grease e ) 1hox of 1 inch 4 amp fuses

¢) 38 ft. of c_able

. A ‘o REQUISITION S

~d) 14in. of hook-up wire ," | L SR
. e) 2ft.of wirelead . - - L lDate . AL
[) 400z of epoxyglie: . | .. ' \ For ' S - ,'
ORI P ‘ \ :
g) 6in. circuit boa;d‘fjl;‘ o . | _
h) Lin. screw | Job No. ~ Date W@M | ‘
i ) 11b. of hand cleaner— | Deliver to

i) ‘4ﬂ. oz. of silicone spray . SN QrY | UNIT o
: 1 : _ a
k) two-mile range -], N ‘

¢
m) 2in. clearance

~n) 8in. mounting bracket ; N
o | '
W the conversion tables rom Table 3 to convert the following: Requested by
a)bmm___ __inches .| Approved by _ e T
b) 50 mm ' inches ~ o 1
THE CENTER FOR VOCATIONAL EDUCATION, | D : | Exercise 17
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" 6. The correct way to write twelve

1

”

SECTION A
1, One kilogram is about the mass thousand millimetres is:
ofa: [A] 12,000 mm.

A] nickel vt

C[B] 12000mm
C] 12000mm
(D] 12000 mm

(B] apple seed .
[C] basketball '
(D] Volkswagen “Beetle"

. SECTION B .
2. A square metre is about the ¥ 7. A board 20 centimetres wide
wrea of: I8 the same as:

' (D] apostage stamp

(A] this sheet of paper
[B] acardtable top
(C], a bedspread”

"' 1A] 02 millmetre
[B] 200 milimetres
[C] 2millimetres
[D] 2000 millimetres

3. The length ofbllsand screws g 5 950 milltre ot of contel
Is fneasured in: cleaner is the same as:
(Al metes ©[A] 25litres

[B] millilitres -[B] 0.025 litre

[C] millimetres [C] 0.25litee

[D] grams I [D] 25 litres
4, Cabin preuuremme ured in:
”i SECTION
[A] Kkilograms 4
9. For measuring in metres you
[B] grams would usea:

9 (C} thermometer
grams is:
AL | [D].fape' o
[B] 20 Gm. ‘ 10, ::;:Zﬁ:nur::nlullunetres -
1 e (A] pressure gage
D} 0% [B] rule
| "[C]__scale ,
N “container

. The correct way to write twenty

(C]  milllitres
[D] kilopascals

[A] pressure gage

[B] container, .

‘ ||I THE CENTER FOR VOCATIONAL EDUCATION
A .

o

11. Estimate the length of the line Use this conversion table to
segment below: ’ answer queationsA 15 and 16.
- , | .
[A] 23 grams mm in, mm in.
(B] 6 centimetres '
{C] 40 millimetres 1100 039 1 004
' 20 079 2008
D] 14 pascals : .
D] Mpsals e by o |3 o
~40 157 4 016
o @0 19 5 020
12, Estimate the length of the Jine 80 236 6 024
segment below: o 107 276 T 028
— | 80 315 § 031
ok ' ' 90  3.54 9 035
{A] 10.millimetres 0 . 394
(8] 4 centimetres RS
[C] 4 pascals
[D] 23 mllllgramu ‘i, (
' 15. ’I;He uivalent of 75 mm is:
SECTION D “ .
' . [A] 29.6in.
13. The metric unit which replaces o
the fluid onnce is: [B] 296in. /
[A] gam v [C] Tin.
:[B] hectare . (0] 75in. *
(] g millitre 16. The equivalent of 25 mm is:
M, Themetnc umtwhnchreplaces "[B] 25in. °
poundsls [C] 4in.
[A] htreg - ,c,,,. [D] .25[11
[B] kilogeams * . ., L
" [C] grams
[D] metres
i
. | .




ANSWERS TO EXERCIS%S AND TEST \ S s

. .
* ")
- EXERCISES | THRU 6 Exercise 10 ' ' Bxerese 13 ., | Part 2, (
* The answers depend on the items_ ’ ' 2) 024in
used for the activities, miigiitres' mlm lulolig;ams gragms b) 1:97 in:
. EXERCISE 7 ‘ . : > . -¢) 24.01in.
Currently acceptedmetric units of 3000 | .3 ‘ 7000 | d) 254 mm
g measurgment for eachquestion are 6000 | (6) () LLO00N ) 50,95 mm
shownfn Table 2. Standaxgs in.each 5000) |8 (25) 25000 £) 19.05mm
occupation are being established 14000) |(14) 04 H$00)] .
NOW. 50 answers may vary. 29 SO0 063 0] .
 EXERCISE 8 . 0103 G R R
Ca 26m e 1B2em 100 | (07) o ). 05m
by 53.3\.cm ) 80.2m | (900) | 09 Exercise 14 . b) 045kg
¢)  94em gl 140.0em V250 | (02 1) 2m h) 2800mm  ¢) 0.47litre
9 Bm h B0Tem T {047 ] w “b) 0l5lie i) 05k  d) L905m
EXERCISES 9 THRU 13 o LB L OB o) sam ) 05l ) 254em
4 d) 15k k) 1000em
Tables are reproduced in total An- Exercise 11 ‘
swers are in parentheses, l‘rgg— e) Lem 1) 40 mm
litres millilitres f) 750 m! m) 240cm ,
. . o
bl ol gt )  TESTING METRIC ABILITIES
metre. | centimetre | millimetre g 8 00 '
m_| o “|.mm | o] EXERCISES 15 ANDI6 LC 90D
) T ' 2. B 10. B
I 100+ " 1000 46 | (46000) The answers depend on the 3 C 1L B
~ [ 7 [ 200 (2000)] .. (%2 | 3200 items used for the activities LD 12. 4
] S L A ) . 1 ¢
T o e | Vel | (3] ‘ b
— , - 0B 40| EXERCISEIT . 4. B
{3) (500) 5000 . Pt , 7 B 15. B
)} T | (1400) | 7000] B 12 U N
0.8 80 - goo)p —— a) 047litre h) 254 cm ,
0.6 (60 600 o grams kilograms| . b) 045kg i) 045k i
002)] 25 2 £ ke ¢) 10675m j) 184l T . ; -
(0.148) (] 8 001 d) 3556em k) 3.22km : .
(6.39) 639 . | 16390) 5000 1. (9] e) 06lm 1) 1016cm
N F/ 5700 '(93) f) 1184ml m) 5.08em
Ib il '"8 g) 1624em n) 2032cm’
. | ~ 300 | 103]

. : ‘ ”\ Ll (027)]
THE CENTER FOR VOCATIONAL EDUCATION ' ' .
\ . - ’ \
§ . ~ |
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. . SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS
IN EXERCISES 1 THROUGH 5
(* Optional)
. LINEAR ‘ MASS
vMetre Sticks Bathroom Scale
Rules, 30 cm *Kilogram Scale
Measuring Tapes, 150 cm "Platfor Spring Scale
*Height Measure 5k£ Capacity
' . 10 kg Capacity
"Metre Tape, 10 m / v
*Trundle Wheel Balance Scale with 8-piece
*Area Measuring Grid mass set
¢4 Heasuring bn *Spring Scale, 6 kg Capacity
VOLUME/CAPACITY TEMPERATURE
o 1
N egamngllhjlelasélargs&jet of, ~+ Celsius Thermometer
Economy Beaker, set of 6, |
50ml-1000ml
Metric Spoon, set of 5, , .
1ml-25ml
Dry Measure, set of 3,
50,125, 250 ml , - e
: Plastic Litre Box T
Centimetre Cubes

THE CENTER FOR VOCATIONAL EDUCATION |

The Onuw State Unweristy + 1960 Kenny Road + Columbus Ohg 43210

S -

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED TO COMPLETE OCCUPATIONAL
"~ MEASUREMENT TASKS

In this occupation the tools needed to complete Exercises 6,
15, and 16 are indicated by *+."
* A" Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, etc., ‘
* B. Drill Bits~Individual bits or sets, 1 mm to 13 mm range
C. Vemier Caliper—Pocket slide type, 120 mm range
* D. Micrometer~Outside micrometer caliper, 0 mm to 25 mm

range -
E. Feeler Gage—13 blades, 0.05 mm to 1 mm range
F. Metre Tape~50 or 100 m tape '
G. Thermometers—Special purpose types such as a clinical
thermometer
H. " Temperature Devices—Indicators used for ovens, freezing/
~ cooling systems, ete, : ‘
* L Tools—Metric open end or box wrench sets, socket sets,
hex key sets
d. Weather Devices—Rain gage, barometer, humidity, wind
velocity indicators .
K. ' Pressure Gages~Tire pressure, air, oxygen, hydraulic, fuel,
- efe
L. ' Velocity-Direct reading or vane type meter .
M.  Road Map~State and city road maps
- N Containers~Buckets, plastic containers, etc., for mixing
and storing liquids '
0. Containers—Boxes, buckets, cans, etc., for mixing and
storing dry ingredients

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

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

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

lMeasuring devices currently are not available. Substitute devices (i.e., thermometer)
may be used to complete the measurement task. ‘

&

+ Tools and Devices List

o7



REFERENCES

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

Activity-oriented introduction to the metric system designed for indepen-
dent or group inservice education study. Introductory information about
metric measurement; reproducible exercises apply metric concepts to
common messurement situations; laboratory activities for individuals or

groups, Templates for making metre $ape, litre box, square centimetre grid. -

Measuring with Meters, or, How to Weigh a Gold Brick with a Meter-Stick.
Metrication Institute of America, P.0. Box 236, Northfield, IL 60093,
1974, 23 min., 16 mm, sound, color; 5310 00 purchase, $31.00 rental.

Film presents umts for length, ares, volume and mass, relating each unit
to many common objects. Screen overpnnts show correct use of metric

~ symbols and ease of metric calculations. Relationships among metric
measures of length, area, volume, and mass are |llustrated in interesting
and unforgettable ways, '

Metrie bducah’on, An Annotated Bibliography for Vocational, Techinical and
Adult Education. Product Utilization, The Center for Vocational Edu-
cation, The Ohio State University, Columbus, OH 43210, 1974, 149
pages; $10.00. '

Comprehensive bibliography of instructional materials, reference materials
and resource list for secondary, post-secondary, teacher education, and
adult basic education. Instructional materials indexed by 15 occupational
clusters, types of materials, and educational level.

Metric Education, A Posttion Paper f'or Vocational, Technicol and Adult -
Education. Product Utilization, The Center for Vocational Education,
The Ohio State University, Columbus, OH 43210, 1975, 46 pages; $3.00.

Paper for teachers, curriculum developers, and administrator in vocationdl,
technical and adult education. Covers issues in metric education, the metric
system, the impact of metrication on vocational and technical education,
implications of metric instruction for adult basic education, and curriculum
and instructional strategies.

Metries in Career Education. Lindbeck, John R.,‘Charles A. Bennett Company,
" Inc., 809 W, Detweiller Drive, Peoria, IL 61614, 1975, 103 pages,
$3.60, paper; $2.70 quantity school purchase.

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

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

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

/

METRIC SUPPLIERS

Brown and Sharpe Manufacturing Co., Precision Park, North Kingstown, RI 0285:

Industrial qhality micrometers, steel rules, screw pitch and thickneu gages, -
squares, depth gages, calipers, dial indieators, conversion charts and guides.

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

Instructional quality rules, tapes, metre stxclu cubes, height measures,
trundle wheels, messtring cups and spoons, personal scales, gram/lnlogmn
scales, feeler and depth gages, beakers, thermometers, kits and other aids.

Millimeter Industrial Supply Corp., 162 Centralmenue Farmingdale, L. [,
NY 11735

Industrial fasteners, taps, dies, reaners, drills, wreniches, rings, bushings,
calipers, steel rules and tapes, feeler gages,

Ohaus Scale Corporation, 29 Hanover Road, Florham' Park, NJ 07932

Instructional quality and precision balances and scales, plastic calipers and |
stackable gram cubes for beginners,

INFORMATION SOURCES

Americ ' ational Metric Council, 1625 Massachusetts Avenue, N.W., Washington,
DC 20036

Charts, posters, reports and pamphlets, Metric Reporter newsletter. National

metric coordinating council representing industry, government, educatnon,

professional and trade orgamzatlons

Metric Study Committee, Electronic Industries Axsocmhon, 2001 Eye Street
N.W., Washington, DC 20006 :

Trade association. Publications concerming product standards and metnc ;
changeover in electromcs manufacturing, o

National Bureau of Standards, Office of Information Activities, U.S. Uibartmentnf
Commerce, Washington, D C 20234

Free and i mexpemwe metnc charts and publications, alm lends ﬁlms and }‘
dmplays v



