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PREFACE '

, ThlS training manual is de51 ned to 1ntroduce and ,

assist naval . personnel in theconversnon from the |
. English system of measurement] to ‘the metric system .
—-——of--measurement:—~The—text—and 111ustrat10ns ~were——|
. prepared by DMCM Glen . An‘“zierson and JOC Paul
" Gallagher "at the Naval ,Education’ and Training */|
Program Development Center,fPensacola ‘Florida, for
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_ Although the words “he”’,.“him”, , and “hl\S”
are used sparingly in. this manual to enhance

"' communication, they are not intended to
gender driven nor. to - affront or dlscrlmlnate
“against anyone reading The Metric System
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» mE;Mpy;; To'-Miaffif_t;rcs',v R
. . . 4"40. S Al ,v_ ‘._.
Practlcﬁly every natlon in the world now uses @ ~

;very S1mple and loglf ' system of measurement oalled_. —

-"'the metric system R - . T,
" "The Umted\State has. decrded to use the metrlc '
system also. It is much simpler’ dnd eaS1er to- use than, ;
our oldér ‘and more - comph(ﬁted Enghsh system of )
) welghts and measure; _ S s
‘ The"change frpm theLEnghsh system to the metrlc ,
system is* aiready underway It is planned to take
ace gra,d" y, ‘but perhaps you have already notlced_ -
- some of the anges taking place around. you
.+ " Theygh 'ge 0 metncs is not difficult. ‘We wrll st111 -
- use thé‘\';,_éme thematlcs (addltlon §ubtract;on, :’
’};?ltlphcatlon dlvmon) learned m gl*a.mmar
sc oof W,e are also very famlllar w1th the de01ma1, "
system Wthh is th.éheart of the metric system e
In fact, we actually lave very 11ttIe learnmg to do

- at all except why the chang,e is necessary, what effect
_lt w111 have on our 11ves and how these vef‘y s1mple .
' metrlc unlts of measurement are to be used ' e
: Thxs book is des1gned to- help ycfu d1scover for~ " ’
. yourself the neces31ty, 51mpllclty, and . personal .
. beneﬁts of learmng and usmg "the ‘metric system to
.keep pace V;lth the world 1n whlch we hve e

-1
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, Hlstory of the Metric System, . . .
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o Isa change to- the metrlc system ﬂecessary"
To understand how necessary and very 1mp0rtant
a change is, you must ﬁrst understand some facts
about” bofR the” old (Enghsh) and et (metric) _
| systems P L, e,
Thrs chapter wrll helptyou compa,re the two You

] will see the change I.S necessaryo-m fact the sooner
ﬁthebetter SR : .
We thmk after reading these chapters, you wrll v
agree thatnm,g!':?ﬁgg up the old Enghsh system, ;'
nothmg of v‘alue has been’ lost ‘ . L
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- THE MWSTERIES OF THE METRIC UNIVERSE..-

~ ANSWER TE QUESTION- I5TUIS TRIP NECEESARV?
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. WATERHOLE ? vean, it
ON DA UDDER £IDE oc J L ¢ Gs(@

; ABOUT 50 DINOSAUR LEES DlNOﬁAUR\ -

DMLY

+ GIVILIZATION “WHEN THERBR WERE NO. STANDARDS OF

MEASUREMENT. THIS CONDITION CAUSED MUCH CONFUSION,

".AMONG PEOPLE IN TERMS OF .CO_MMUQIQEAT‘IONAND TRADE.

ERIC

Aruitoxt provided by Eic:

HERE WE ARE AT “SQUARE §0NE“—BEFORE_THE DAWN OF



. .
. » . . .
. . ) ) K
B . o JRRL
v . . B ' i . i
‘ : . . . .
’ . ) ' .
» . P . . -’
- . * . -
. oo »
» Lore . . v
. . .
RO
z ~ .
, Y .
v
- . .
.t

The need for a umfled s}&stem of wexghts and

‘ 'measures has ex1sted since the begmnmg of time:

When there was no system, there was no means of :

communlcatlon in terms of welghts and measures

‘Trade was dlfflcult if not 1mposs1ble The world ‘.

“cand its people suffered greatly under these conditiens
“and. d1d not progress or prospe&for thousands of'-'
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/ 150 CUBITS or WOUR FlNEQj
2, CLOTH FOR MV FRIEND'-BY
YIS Me;_nauna OCCOURbEL——

T WOULD %
___._55 NICE'_

S EACH TIME A NEW CIVILIZATION WAS BORN-—SO WAS A NEW
SYSTEM OF MEASUREMENT. DOWN THROUGH THE AGES, THE -,
'~ . EGYPTIANS, GREEKS, AND-ROMANS (AMONG MANY OTHERS), ,
I'ALL GOT INTOTHE ACT. .. . -







When ’ people began 'to " group together,
cwrhzatrons were formed so there was an- urgent need
. fora unlﬁed system of weights and measures. o

These c1v1112a“hons were far. apart, and .each '
developed its own separate system of welghrng and '

\’ .

- measunng things.

What these separate systems d1d have in common o
was that none were sc1ent1ﬁc -or accurate as none o

were based .on anytl'ung stable or unchangmg 4
- - For example the Egyptxans declared a cubrt to. be ,
‘ equal to the distance of the. forearm But forearms are
very dlfferent in length T S

The: Greeks and Romans Both had the1r own 1deas e

‘ of ‘what” a foot was Agaln they used no stable base ' .

for the1r calculatxons They had phrlosophy and they
. had law(‘

their measurements on anytlung that would-'_
N

remarn onstant e N

but lacked the sc1ent1ﬁc means to d1scover_' : )



L\E)TEN UPFOOL AN

" INSOLDCOUNTRY. T\ OH VES HIREY
- MILE, IT%:1,000 PAS5U5.) ALL OF ENGLAND.
~Y0U GONNA 4PREAD / SUALL HEAR OF
THAT AROUND FOR -/ 1TV - RIGHT A - . -
ME - HO-KAQY ?°

' QUITE. OFTEN, THESE VARIOUS SYSTEMS .OF MEASUREMENT .
". WERE FORCED ON ONE CIVILIZATION BY ANOTHER THROUGH -
. CONQUEST. THIS WAS EXACTLY THE CASE IN 55-54 B.C., WHEN
- THE. ROMANS “INTRODUCED” THEIR SYSTEM' TO SOME OF -

. OUR ANCEST ORS IN THE BRITISH lSLES g : o

12 .



The Romans, in partlcular, were a very aggressrve
and adventuresome cmhzatron ' .

~Fhey set out to establish- their Roman Empire in

the Old. World and g so domg spread their ways of '

werghts and measures throughout the. natrons they

conquered : ]
' The Romans’ conquered Great Bntam in’ 54—55""’""
.B.C. and made the people “knuckle under” to Roman
ways—including’ acceptmg ~the Roman system of ;
welghts and measures. B

13



" NOW THATTHOSE SILLY ROMANS ARE .\ -
~"GONE-TLL 6TRAIGUTEN TUINGS OUT! . )
" THEMILE S8HOULD REQULY BE  (GRaTINLY >
- EIGHT FURLONGS, DONT 90U TWINK 2 \ZIRE!
3 T JUST ADORE THE LIORSE RACES, (€8 HiRE ™ -
- DONTY0U? "5PORTOF KNGS Y KNOW: ST
DO BE SURE TAT TUE. PEABANTS (ONPQUBERLY
GET WORD OF ALL TWI5 WON'T /" &
You?

I o L ) ) A ‘. . - . -

" - BRITISH ROYALTY SPENT 500 YEARS (12th - 16th CENTURIES) - -
‘4. TRYING TO STRAIGHTEN OUT THE ENGLISH SYSTEM OF -
', .MEASUREMENT-THEIR ROYAL DECREES ONLY ADDED TO -

v

. THE CONFUSION,

16
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Once Bntam became free . to make: its own ,
'dec1510ns the question of a unified systen@f welghts: '

' -and measures arose agam, .

For 500 years various kings of England tned to .
cstandardlze their system of measurement.

Bemg kings, they 51mp1y “ruled” what partlcular
: 'umts of weight or, measure.. were to be -and sent out
. the decree throughout the land. L
Here are some samples of those “standard”
: welghts and measures o . . )
e Qhe Jyard = the distance ‘from .the king’s -
~ nose to his thumb, L R

. ® One mlle = (changed from 5,000 Roman

: ,. paces) the d1stance of 8 furlongs (used in horseracmg)'
'=ol'5 280 feet T Co
_ _ 0 “One hundredwelght (changed from 100‘_ '
to 112 pounds)—only King Edward knows why and
we now _have “short” (2, 000 pounds) and “long
: (2 240 pounds) tons asa result

Agaln the only thlng un1form” about the Enghsh.;' |
' system was that it had constantly mlssed the mark of _
" being based on anythmg stable or meamnfful

17



200 TAPNETﬁ @C
F|6‘b 150 FIRKINS OF COW: -3
BUTTEQ 1,280 TUFFET5 OF F\NE
“CORN', A 'BOLL QF COPL - AND FOR |
'MEDICINAL PURPO@Eﬁ ONE FUGT -
_"OF WINE/ .2 2. T PRAY T\-IEE 2
- GOOD BROTHER WHITHERT Tr5--
- GOEST THUE FUE:T ' '

IT. WAS EXACTLY THIS - SAME- CONFUSING FORM OF -
. MEASUREMENT WHICH THE FIRST COLONISTS BROUGHT WITH:

“THEM. - TO THE NEW. WORLD. (WE SUSPECT. THE.
QUARTERMASTER HAD A GOOD DEAL OF TROUBLE KEEPING™ -~
TRACK OF EVERYTHING WlTH SO MANY UNITS TO DEAL

[ WITHY 3
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When the Br1t1sh Z:olonlzed Amerlca they.brought '

their Engllsh system of welghts and measures with .
them. - ‘f’. . ' e

Ce I addltlon to feet yards pounds and tons they”

" had aums, b_1_nds, b;ngs,' bolls, bumkyns butts,
_ chaldrons, fatts, -f'lyk‘es', fothers, fusts, . ‘pipes,

' puncheons, shids; swods tapnets,. tuffets, ‘wagas and

-a waya or two

Do any ‘of’ these terms mean anythmg to you" of

"course not' They must. have meant even less to the
‘ colomsts bécause. the terms completely dlsappeared.
from the Engllsh system of measurement as we know
' '1t today R

That made the Engllsh system s1mp1e——or dld 1t‘7

',‘We’llsee' LT

-~

t
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'SYSTEMS OF ME

/BHOW ME-
IMEROM

) ‘\)' cm«.u.m wmsuf
wz‘ee outq meoubl :

% Ay

- .AS THE . COLONAkdEXPANDED SO DID THE NUMBER OF’.' T
REMENT. THE WEIGHT OR MEASURE OF -

TRADE: GOODS OFTEN DEP DED ON “WHAT SIDE OF THE
LINEYOU WERE SFANDING WHEN THE DEAL WAS MADE.

ABOU'I‘l THIS SAME TIME, THE FIRST A'ITEMPT WAS BEING, o
MADE IN FRANCE.TO DEVELOP A STANDARD SYSTEM OF .
- MEASUREMENT FORTHATCOUNTRY ) )

. . j
S 18



o The colonles in Amerlca grew They were also far-

' '_apart hke the ‘early crvrllzatrons and d1d thrngs .
'dlfferently KR : '
" For mstance each area developed 1ts own’ 1dea of °

."'what the weight of a “bushel” was (M1ssour1 35 -7

'. pounds; Kentucky, 33-1/2 pounds; New Jersey, 32
-'pounds Connectrcut 28 pounds) Tfus was only for a,'

: bushel of oats' . ., N

‘Today, a bushel depends on whats to be

- welghed wheat :60 pounds barley, 48 pounds oats o

3 pounds; rye and corn, 56 gounds each That’s not - :

~all— Webster ’s table of werghts and measures still (359 :
'_years later) cautrons ‘some states' have specrfrcatrons"'_u ‘

\/ ‘While tJle colonlsts were havmg fﬁculty agreemg.
‘with “one another in Amenca Gabriel Mouton cof .
rance proposed a declmal system for his’ country in
1670 L | | '
“The- decrmal was to become the - “seed” from

varying from these L . x

~ which the ‘metric system was to grow but- for the .

trme belng Mouton S proposal was turned- down by
hlS country It was left to- history to‘_-rec_all his
w15dom ' S e




T'6ROW WEARY- =~
UERE, SEE WUAT YOU-
Y CAN DO WEETH Tu\5
ENAMI

= qu awe FOUR BITED
élx-blTb A-DOLLOR =
oLt FOR TuE DECIMAL
emmo up AND MOLLER! /

\0 |
Z@;‘ ST

=
. o
o v

| iy & |

e

(DURING THE l8TH CENTURY THE UNlTED STATES DECIDED
* TO"USE THE. DEClMAL FOR ITS MONETARY SYSTEM: FRANCE

" "-"DECIDED TO - USE" THE DECIMAL FOR IS -RAPIDLY

. DEVELOPING METRIC SYSTEM BRITAIN DECIDED TO REMAIN .
. UNDECIDED, AND. DID-~ FOR THE NEXT .
- ONE HUN‘DRED-SEVENTY YEARS. ' . '

. ._‘_... RUPEI -._. _,._20
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S Amerlca recogmzed how valuable the dec1mal
'. system was in l784 and approved 1t for use m our
monetary system o
, A You still - recogmze the decrmal today as\) Ol :
10,05, 0.10, 0.25-and 0.50 when you count your'.;'””

"L penmes mckels drmes, quarters and half dollars—alla R

portron of the “whole” dollar ($l OO)

Mouton s - declmal system had to walt out the,v L
l7th (and -paft. of the '18th) century. in lrmbo untll_
l790 when’ Charles Maurice’ Talleyrand of the French
Assembly asked the French Academy of Scrences to .
establlsh /a umform system of welghts and measures . :

The Academy, in decldmg upon’ a. system of"f';.‘:
numbers by wluch ‘to measure selected the declmal o

- because 1t was s1mple to multlply and divide hy ,

! It took “the Academy S years (l790 1795) to,
complete sts work in developmg the metrlc system It P
took France 1tself untxl 1840 to acce :

21




L (7 MADAME, MAY - MONSIEUR oAM ~ TN

«

'WEE BIT YOUNG

.
A

- BY THE TURN OF THE 19TH CENTURY THE METRIC SYSTEM = |
> .7.WAS BEING USED IN EUROPE.,IT WAS ALSO HIGHLY FAVORED . -
" JBY.OUR LEADERS IN THE UNJTED STATES:UNFORTUNATELY, .

. WE WERE STILL TIED TIGHTLY TO:BRITAIN IN MATTERS OF, . '

s m‘@os AND BRITAIN WAS TIGHTLY TIED'TO ITS-OLD WAYS. - - - o

S At

s . . R Y ; E
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metr1c system

-

- The questlon arlses—-lf Amerlca recogmzed the o

value of the de01mal system itself i n 1784 why dldn t': o
it nglcally follow ‘that we accept, the' metnc system- -

when it became avallable 11 years later" .
" Prominent Amerlcans such as Thomas Jefferson'.",'
and later John Qulncy Adams. supported proposed-

changes from . the comphcated Enghsh system of

measurement ‘Adams in part1cular favored the French -

-

It looked as though the scene was set and the
t1me ripe. for a change, but the Umted States was at o

that tlme conductlng most of 1ts trade with " Great_. "

Brltam, wh1ch was. still’ usmg the (you guessed it)
Engllsh system of welghts and measures. - .':”

. You know that when you trade w1th someone for'
somethmg you desperately need you trade on. the1r-».

‘terms. Pay close atterition class you’ll hear this agaln C

ateron" S i R




7 THERE YA GO SENATOR, N\ ==
-7 WHAT DO ~OU THINK-OF- THE. - /

- TREASURY ‘DEPARTMENTS - -\,
- NEW” QTANDARDS OF WEIGHT -\
N AND MEASUREMENT? g hey

g SN
" B POUND]

12 OUNCES. Ty A
oY WElGH )

~ (eomeTain' /@
7T wisMgl)

"IN 1830, THE U.’S;' TREASURY "DEPARTMENT TRIED ONCE .

- WEIGHTS AND MEASURES. CONGRESS THANKED THEM FOR .,
. THE EFFORT, BUT DID NOT ACCEPT THEIR “NEW" SYSTEM, -

MORE TO STANDARDIZE “Z OLD ‘ENGLISH SYSTEM . OF

LEGALLY OR,OFFICIALLY AS ‘THE SYSTEM OF WEIGHTS AND®
- MEASURES FOR THE UNITED STATES. .-~ .. - . - . =

A :







Meanwhlle, back in the U S —-m 1830 a Treasury
Department employee, one Ferdmand Hass]er was-
prrmarn]y responsrble for attempting; ‘to further

—“st_andardize”; ur Enghsh system of welghts and”
measures.

Congress thanked Hassler for the system but_" |
: nonet eless, reframed from acceptmg the system for,
'("-ofﬁcral use. Lo ,_ l”;., o

N 2

The Treasury Department however, mtroduced
Hassler,s system to’ the various states of" the Umon,:_ '
‘and it became the customary system of welghts and_«
» measUrements much s we know it today— comp]ete_
w1th dlfferent kmds of pounds' (troy d
.avonrdupons), tons (long, short) ounces (llquld and
dry);- bushels ‘(remember them")——not to mentron an
‘assortment of pecks rods poles perches furlongs
league,s cords lmks chams acres, . -sections;
: townships fathoms, cab]es statute/nautlcal mrles--'
pmts quarts gallons barrels (Imperial- and US)"
-"'mrmms drums gralns, penny welghts, carats
vscruples and maybe one or two, others we- have
mlssed Thanks Ferdmand' ' B

25 o - 1;".‘ '




Iﬁwwum“a GOING ONS\ V00—~
" AREY0U ACTUALLY GOING ( AVE SOMETUING
- TDGeNTATE N\ BETTER MAYBE?

LOOKS LIKEAKICA™ .
{ MLacETOSTOPAND -
[]

) ALTHOUGH THE 19TH CENTURY HAD BROUGHT NOTHING BUT .

. CONTINUED FAILURE AND FRUSTRATION IN ATTEMPTS TO

- STRAIGHTEN OUT. THE OLD ENGLISH SYSTEM OF "
MEASUREMENT, THE METRIC SYSTEM, ON, THE OTHER HAND, &
'WAS STILL RAPIDLY GAINING POPULARITY - AMONG MANY '
NATIONS—INCLUDING THE UNI'I'ED ST, ATES .

o 2g |



lt should therefore, come as no surpr1se to you_-'

that in 1866 ‘Congress. legallzed the metric system for -
trade i in. the United States. -

~ In 1875 the  United States parhcrpated in a.'?

-.'oonference -of nations whlch_met in Parrs, France, and.

signed ‘'the' Metric Convention that- established an

Internatlor‘lal Bureau of Welghts and Measures'
: headquartered in Parls ' :

’ The ‘Bureau created prototypes for the basw umts'_ '

'__of length ‘and welght The United States rece1Ved its

‘_ooples and thereafter our yard was not 36 mches as
vcustom would have 1t but legally 0 914401 83 meters ’

and our pound not.16 ounces (customarrly), butf__" :

0.4537924277 kllogams -How about-that? o
' ch brings up the questron —if this was so—why '

d1d<?thhe Government make it so a long time ago and_.
; save us the agony of the change? L o '
i‘As_ _ it " turned. out we# can 'safely .say our: .
' '(_}overnment did the right thing by “not rushing into -
" anything.” The prototypesvmentioned were created

from platlnum Platinum was not a .good. selection .

, '_:because 1t was subject to damage each tlme 1t was ,
-'handled e S

The same problem of havmg a truly stable base- '

B v_for weights and measures was st111 wrth us. v e

")

“:

2,‘7 ‘;.



: ,DURING THE FIRST THREE-QUARTERS OF THE 20TH CENTURY '
“THE METRIC SYSTEM BECAME - “FINALIZED"  AND WAS', '
. ACCEPTED BY 90% OF THE WORLD'S NATIONS AS JHE
- INTERNATIONAL STANDARD FOR WEIGHTS AND MEASURES. -
" IT -SEEMED . 'AS THOUGH ‘‘EVERYBODY - HAD* GONE
'METRIC.”.. THERE - WAS . HOWEVER, ONE: NOTABLE AND :;.
"~ SURPRISING - EXCEPT!GN THE WORLD WAITED AND'— .
'WONDERED - _ ,

‘28 |
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It took until’ 1960 for the Bureau to fmd a stable

| . natural standard—a wavelength of llght on Wthh to

stablllze the metér. Science. had at long last prov1ded‘
what century-after century of mank1nd had sought 1n. -
va1n : T ‘ e
, When the Bureau met in 1960 it adopted notonly o
- the stable basis for the meter but other metric units;
the ampere A candela and kelvm for measurmg
* electrical current, hght and temperature ' '
“The Bureau also “codlﬁed” the metrlc system- ’
mto an 1nternatxonal system of" welghts and measures
~ which was- called Le Systéme lnternatlonal d’Unites,
' .' or SI for short. : ' ' '
ThlS is exactly what the world had been waiting -
for—a united “international systém of weights and .

* measures.. Those who. had not already adopted the .

‘metrrc system were quick to- do so. Britain adopted it
in 1965, followed by our nelghbor Canada in 1970..

" Where was America? Was the ‘hand that guldes the -
slup of state asleep at the helm" ‘

'\.



e uEQ!de-Aaour_ W
. ALITTLE HELP FROM
© YOU FOLKS DOWN

. .- . ) . -

IT DIDN'T TAKE LONG TO ‘FEEL THE IMPACT THAT THE

- METRIC SYSTEM WAS HAVING ON THE MARKET PLACE OF THE
~ WORLD. IN. 1971, THE UNITED STATES SECRETARY OF ~ -
. COMMERCE RECOMMENDED THAT - CONGRESS ADOPT A -
- NATIONAL PROGRAM TO CHANGE THE US. OVER TO THE -
' METRICSYSTEM. - T

30
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The Umted States began to add to an already
heavy burden wrth 1ts “tardiness” in gett1ng started
; 'toward the’ metrrc system. e WP e
" - We were buymg far more forelgn goods than ever :

'_.and sellmg less of our own goods to ot.her natlohs. L
"7 .We know “what ‘that .means: : The ‘dollar was |

“leavmg home,” andtwhen that happens 1ts Hard

- times for eve;ryone el : S
The United States and 1ts people desperately need'.

certain raw. matenals and products ‘from - other'.

natlons Remember what was said abouta person “in
.'need” buymg on the other person ’s terms”

‘By_1971, the’Secretary.of Commerce hollered-"n‘

- uncle and asked Congress to get us" started down )
' l'the road toward adoptlng the metrrc system .

EE 4
e
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<<>,KILO 1000, WECTO- 100
DEKA 10, DECI= 0.1 CENTI:
N W O0.01,MiLLI- 0.001 T KiLO* b
o uwo ,DEKA -DECI-CENTI. -

TN 1975 CONGRESS PASSED THE METR& CONVERSION ACT,’
WHICH. WAS SIGNED INTO PUBLIC LAW 94-168.BY PRESIDENT

[FORD, THE MOVE" TOWARD BECOMING A METRIC NATION WAS
"UNDERWA’Y. T




In 1975 Congress passed the Metric Converslon_ B
-'Act which was s1gned 1nto Pubhc Law (94—168) by .

) Presrdent Ford

: By that trme,. the only remammg nonmetnc-_' 3
‘_'countnes were beena, Burma, the Yemen Arab

Repubhc, and the tiny country of Brune1

“Meanwhxle, back in the States, ’ our convers1on T

g "to metncs is’ in full swing.

Our. younger generatlon is belng taught the metnc‘_

' system in publtc schools. -

Sc1ence, busmess, and industry -are developmg

“"more{ and' more metric products for forergn and

v

domestlc trade

The completlon -of our country s changeover to .'

.‘--.the metnc system “looms _]ust over the horlzon

».
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N 7 WHOSE FO0T? MINE™
YOURS ORTHAT 4L

| 70660MS NEEDNEW™
| 6FOOT,100-POUND :
N ZARD BONKER! /' \_CREATURES?

50RRy - COULD FIX 9a0P WITH -
“A DONDY | KILO6ROM , 10 DECI-
METER MOLECULAR ZAPPER FOR
A FIFTQ BUCKS - KNOW ANYMING
TN ABOUT SN METRICS?.
L 7WELL UAVE T0 TS . 4
' BPECIDL- ORDER THEN- ({58
. B00BUCKS - (A5U =
. ONGOR CREDIT CARD ?

” ‘\:;% o

i Lt

(v 1aKes soME N\
. \feonLE P LITTLE
3 LOMGER

© w0

e

m@ﬂmnunm B
VOU GOTMAYBE, . -
A NICE, CHEAP BOOK. -
ONA METRICH?

—— -
s, | [ B
2 sab__m_ze@u.e':;._.‘j;;;

» 'THE TIME: TO LEARN ABOUT THE METRIC SYSTEM I§
‘NOW-WHILE THERE IS TIME. THE ALTERNATIVE IS TO LAND. ~ -
- .RIGHT BACK TO “SQUARE ONE” WITH NO MEANINGFUL WAY . *
- TO COMMUNICATE OR TRADE IN' TERMS OF .WEIGH/]'S AND -
'MEASUREMENTS. P



_ The Metrlc Convers1on Act- prowdes for a gradual
‘ changeover to the metr1c system

Hlstoncally, the change to metrlcs has met with
_ resistance, as does any. change but in' the end the .. -
change has always been completed o

So, it is 1mportant that you reallze that the tlme .
‘to learn about metrics is NOW, during the period .. -
.- allotted for the changeover As we move toward the
- 21st century, ‘the altematrve is to land ourselves
-"“back to square one.’ : : B

- ln the begmmng we sald we thought you would
: agree to two tlungs . -~

(1) that the change to metncs is necessary, .

(2) that we wont m1ss the Enghsh system

when 1t s gone .

You"should easﬂy see the effect that havmg or
. " not having- the metric system has on our. economy, Wt
~.and the urgency now 1s(}’or change

. You should have ng guilt about trad1ng off the 80
* (that’s right, 80) different standards of the archaic
~English system _of  measurement for ;the five_basic:
 units of the metrfc system in terms of length welght
'=<(mass), volumie, temperature and tlme

, ‘These are the meter gram liter, degree (Celslus), L
and second... S . ool sy

Now then—do we hear any obJectlon‘7 We thought
' _"not Acceptance of the metric system is Just plain old
. -common Sense, a quality which Amerlcans have set
L great store in for generatlons .




X
Al

.'_'

Flne’ The sthch to metrics IS necessary Its

E bt;en left up to OUR generation to see that metrlcs i

T a practlcal idea whose time has come and accept that

Whlch even the Enghsh Govemment has abandoned
- for the metrié system B

BTN

_fact We can even do thhout the Enghsh system, !

~
LA

Now that Amenca has dec1ded to dump the.'

English system of: measurement how do we know we

can hve w1th metrxcs"

o

. Slmple' Because that s exactly what we have been '

d01ng for a very, very, long t1me

-

S

g * .
PO S B



...................

WILL THEY. (HgH=EL) "CUANGE VOUR LIFE"?
DARE YOU .CROS3 THE TURESHOLD ‘0 TUE UN-
KNOWN'? - COME - LET U5 "TAKE Y00 10 O0R
o TR

SEND:CHilW6 UP AND DOV




"/ THERE'S NOTUING
"STRONIGE UERE! ‘'WE ~ -\
HAVE USED AND WAVE )
X" BENEFITED FROM METRICS/ - - -
) “FOR AVERY LONG. - /% .

", ‘WE ACTUALLY KNOW MORE THAN WE THINK ABOUT METRICS,

. THE THINGS PICTURED ARE ONLY A FEW METRIC PRODUCTS -
" 'WHICH HAVE' BECOME: A" PART OF OUR' LIVES. OUR LIVES " .
.. HAVE BEEN MADE BETTER BECAUSE OF THESE THINGS. .

o

Qa0 w







v

The metrlc system is no str.anger to the people of
the United States. Practlcally everyone of ‘us has
- purchased or used somethlng ;,“metnc ‘in’our lives.
‘ »The 111ustratlons on the left are Just a few of the more
familiar. metnc 1tems whrch are: a routlne part of our
_dally hves ' |

- The question. is—can'ylou really tell Whether o'ther
items which. surround you - aré memc or- Enghsh"
,Look again, you may be mlldly surpnsed ' '

801ence medlcme busxness and 1ndustry have
:prowded us with: many benefcml products aIl of
_"‘whlch we have used without: questlon and many of
"-_.whlch conform to the metnc sg'stem v '

. 39 ﬁ,_ 41



" NOUWILL BEGLAD N\
TOFIND THAT WHEN THE
CHANGE T0 THE METRIC
SYSTEM 15 COMPLETE .
. TWO OLD, FAMILIAR
FRIENDS WILL STILL BE.
- WITH. us'

/5087 FOR THE

.\ RECORD'... R_PM\

N\ WONT CUANGE . R N
: .v_enuem A ol

THE FACT TH'AT WE ARE CHANGING TO THE METRIC SYSTEM
- OF MEASUREMENT DOES NOT MEAN THAT EVERYTHING WlTH
. 'WHICH YOU ARE FAMILIAR WILL CHANGE : i




Ready for more surpnses" You already know-
' some- thmgs about metrics! o T

3 TIME one of the f1ve basrc metnc units will not'_ -
7change Nerther will 'the'WATT whlch isthe SI unit for - -
) power of any kind: RPM (revolutlons per mmute) will
' also remam the same. e : '
4 ng about that" We’ve barely started leammg'
;5al§6{ut‘ metncs and you afready know 20 percent of '
“the'basic metrrc units by heéart. . - ’

"""Tha;t ‘ leaves’ .'Iength ‘ welght Vc;furne; and '
temperature to learn Let’s see what s bemg done 1n' .
those departments R

‘ 43




/" MORE-AND MORE
_DEVICES ARE BEING '\ -
MADE WUICKL 5HOW BOTH
THE OLD (ENGLISH) AND THE
O\ UNEW (METRIC). 595TEMS
N\ OF MEASUREMENT! |

_THE CHANGES WHICH ARE BE[NG MADE FROM THE OLD TO
THE NEW SYSTEM. OF MEASUREMENT ARE ALSO BE[NG MADE
.VERY EASY FOR US TO UNDERSTAN D, .

42
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Just as we. thought' Somebody beat us’ to the'.‘

' patent offlce agaln—thls t1me wrth dually callbrated
" instruments whrch show, both forms of measurement
. There they are—~1ength welght volurhe,_ and
= temperature the rema1n1ng four basrc metnc7 units:
Le,ts conslder the automoblle speedometer for -

: the moment Suppose you e cru1s1ng down an'
1nterstate and you come upon a speed s1gn that

: 1nd1cates the speed llrmt is 80 km (the equlvalent of .
: 50 mph) Panic Tlme'7 No such thrng, you s1mp1y :
“take the pedal off the metal” and back down the
metrlc scale till you reach 80 km the legal metrlc .
Speed lmut '
ThlS same s1mphc1ty applles to each of the other :
‘ basrc metrrc units and dev1ce . |

=¥



ACCEDTlNG THE CHANGE TO THE METRIC
696TEM 16 ALSO A MATTER OF REAL-
_ . JZING TUAT IT DOES NOT MEAN THERE " .
© WILL BE A 6UDDEN NGE lN OUQ S

DALY LIVES!
DthANCE AND TIME <

How FAR T0 Tl-lE
NEXT REST 51002

INKILOMETERS
ORMILES? =N

B

A'BOUT “AUALE-
HOOR DRIVE !

I
|T6U61|LL
SD%MENUTES




O

ERIC

Aruitoxt provided by Eic:

“a
. : oo
- .
., s
. < ‘
. ¥ -
. , :
-
b . o .
: . .
> [} 3
- . \ "
. e .
. .
.
-
.
. K
& - e
ERON
R
. I N .
- 2 . .
. . BRI
. Y
. b
. . -
. .
Q.
. . ,
. + .
“ .
.
. .

R

Therefore, if you have been expectmg some sort

In fact on many occasrons the change to metncs
won ’t affect us one b1t. Consrder the prctures on the
opposrte page and the page that follows.. S

'. ~ d
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i of a crrsrs in’ your life because' of -the change to
: ,metncs you are gomg to be drsappomted e

g

-~



IN LETS 60
7 SNIMMINY

15 TUOT FULL L\TFRE) ,
. ORFULL IN :

' MANY TIMES THE FACTS ABOUT THINGS ARE OF FAR MORE
IMPORTANCE . TO 'US , THAN. THE FIGURES,: OR UNIT ; OFu
| _MEASUREMENT WHICH WE ASSOCIATE WITH THOSE FACTS

ERIC

Aruitoxt provided by Eic:
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. Now then would we he to you" of course. not'*
Ask yourself when was the last trme you werghed a
pill bottle,: got “tumed around” in precrsely l 237Vz,-

. acres .of dense forest went swrmmmg in water that.
was exactly 82 degrees Fahrenhelt or actually put 20 .

: gallons of gas to the lastdrop,arnto a 20-galIon tank"-‘

Wrth metncs rt s the same-—no drfferent If there

is. any drfference 1,t is ins the srmphcrty o‘f the metnc :

' system e e ¥
. : S ‘ | .
: ¥ e A
- i ) .
‘ 47
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YOU 6\40ULD ALSO REQL\ZE THAT THE U&E
-~ OF THE METRIC SNSTEM ILL MAKE QUR - -
.UV‘E‘;")‘ LESS COMPLIC FOR |N6TANCE

' OUTDATED, WARD CC
_ TOUGH, DIFFICULT,

- OLD FASUIONED ARD( Y4" - 4/16”

THIS QUARTER INCM” Nqpi, 2 *
,CHAOTIC, B renc 15 100 SMALL. NETRS&?E

feReD NGRS

MleuMAeL./ o5 oy
" CONFUAION, INTRICAT W ot
PANDEMONIUM , DIGORDERED, CONBLEY.

USING THE ENGLISH SYSTEM OF MEASUREMENT THE .
MECHANIC’S ASSISTANT HAS ONE OF THREE CHOICES: . :

(1)’ COMPARE THE. wnchmss SIDE BY SIDE TO FIND THE .
- . NEXTLARGERSIZE ,

(2) DO SOME’ “MENTAL MATHEMATICS.”. CONVERTING
SD(TEENTHS, EIGHTHS, QUARTERS, AND HALVES TO A *
COMMON DENOMINATOR TO0 FlND THE NEXT LARGER SIZE

NE) COMMIT ALL OF THE VARIOUS SIZES OF WRENCHES TO
MEMORY IN THEIR PROPER ORDER TOQ KNOW WHICH lS
LARGER OR SMALLERTHAN THE OTHERS. . T

CoTeoag T

i
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o
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Recogmze the predlcament these people are 1n"
Sure you do, ‘we've all been there—rf not in thrs
partlcular state of confusaon then in.one’ srmrlar to 1t
Trylng to deal wrth one- or more of the 80 plus unrts '
of measurement 1n the Englrsh system is confusmg

. The unfortunate mechanics’ in "the 1llustratron ,
start out with quarters and end up. wrth
srxteenths Truthfully now, does’ that “com-pute”"
Bet your combat bootres it doesn t' '




NOW LETS SEE HOW UBING TUE METRIC:
EVSTEM _MAKES TIE SAME YOO me\ER‘

M “k .

RIGUT! Zmm
COM\N UP‘

/T16 Grmm WRENCH
15 700 SMALL. HAND
ETHE- Nex*r LARGER

M

USINC THE METRIC SYSTEM 'OF MEASUREMENT. 'I'HE
'-MECHANICS ASSISTANT HAS ONLY ONE THING -TO.
REMEMBER

. “THE LARGER THE NUMBER. <N MM)-THE LARGER THE
WRENCH!" R .

SIMPLE" YOU BET!

ERIC
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That S the mce part: about the metnc system You

always come back from the store: thh what you went

' 'after. If you start with meters you end up with
. meters. They may be kxlo- hecto- deka-, deci-, centi-,

" or. mllhmeters, but they are still meters, That- goes for.
. grams llters, degrees (Celsxus), and the rest as Well




. wsuuswamce'
OF 6LASS TUATS 12 m-

| cue.é.w 088 u: ;-

(BTCK T 1T
"JUST vnmaueo

“}‘mE TRUTHLIS THAT WE COULD MANAGE JUST AS WELL AND’
IN MOST 'INSTANCES BETTER, IF° EVERYTHING WE KNEW

- ABOUT OR USED. WITH THE OLD ENGLISH SYSTEM WERE TO
DISAPPEAR AND BF. INSTANTLY REPLACED BY THE smnm -

“METRICSYSTEM. . .. Ky

<







Therefore you can see for yourself that llvmg e
' thh metrics is to your advantage TN
- In fact, it’s easier than living’ wnth the Enghsh
: _.system whlch we: have already declded we could hve
' \mthout R e

LN

Now arent you glad you took fhat last step. B

) across the metnc threshold" Feel a httle foollsh about L

'all the fuss you may have made over changmg to;':v

I

" metrics? -, - g

Don t' Theres not ‘one’ of us who hasnt been : _' '
hesntant about acceptlng somethlng ‘that - really

- “‘doésn’t hurt a . bit” w1thout be1ng a httle'-»-

_apprehenswe Dont. belleve Check your- - - -

f="_'jmoculatxon record How long’ has 1t been smce you"';
_had your las’f flu shot’ anyway" ' o

¢

ok metnc fans, it’s - time. to get down to
busmess so pay close attention. - ' o

Metrlcs is maglc For instance, you can take th1s L
' .one “1tty, bltty, llttle-ole decimal, what-cha—ma call 1t” "

.fand make’ 1t pop up most anywhere you want it to

~But we’re - Settmg -ahead ‘of ourselves Come’, on

,msnde make yourself comfortable and we’ll show'-"
_'_you our whole “bag of tr1cks ”? ' .

Enghsh system" Leave that outsrde, we dont‘

: want it trackmg up our. new maglc ca@et

> ' . ) .o LT f-'r‘_.;,_'/‘/



.t

g All the chapters and sections in" tlus book are
7' 1mportant, but th1s next chapter is probably the most -
- essentxal 1n understandmg the: metnc system You will
" ]earn how to use metrics. R 4
- Fortunately, in our monetary system all umts of -
meas».lrement are’ multlples of - 100 or fractlons B
thereof Calculatlons require only the addltlon of -
© ZEeros or. mov1ng the: declmal polnt to the left Or: nght,\f o
ehmmatlng comphcated fractlons ahd makIng
financial problem solvmg easxer to teach and leam

. 4‘ Why arentall measurements of length capacity, -
" and weight based on a decimal system" Actually, over
. .90 _percent: of the world’s people already use such a -
. 5’_.‘,-..system, called the metnc system Based on’ the ‘meter, .
*.a.unit of measurement is umversally defined ‘as the,_ '
: of- orange-red hght emitted - by a '
'7".‘-1-lq-ypton-86 atom You. will- now leam the ofﬁclalv_'_
- system of. measurementm the Umted States . ;
. And its: about time: ‘we leamed to _use - this
: method %es, 1t w1ll take t1me ito “Unlearn” 'our-'-i' ‘
‘present .OF amzatxon of welghts and measures, but
" getting the hang of the method will be S1mple enough '
7 '4“It s always been that way s, no longer an_ -
" acceptable excuse for our fallure to. master new and'ﬂ g

" more .efficient methods of calculatlon Good luck .

y W1th “metnc magxc ' '

) E . el '.‘-4 . .r‘ \
R T e x Ty
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" MAGIC OF METRICE uncoL'De BEFORE YOL
EVES!T AMAZE VOUR FRIENDS WITH TUE
-aerounome POWER OF TEN. - IN JUST

oNe Eagy LessoN”




i o
ALL OF TLIE DIFFlCULTIEf) IN THE

. N /\,\ »

METRIC 5Y5TEM ARE IN TRANS- -
“)LATING FROM ONE SVETEM TO *

G V0V USE THE Memuc j

. P SUSTEM .
" ALONE | @ &

-THERE16-0Yy T

) NO—~ W

Du:ncuuv N

: (on. u.wwuu c,kzum\ BEW) .

. -~

Now ‘we w111 start learnmg the metrlc system You

YTHE OTHER-BUT TUE MOMENT—_ .

,wﬂl never forget the Enghsh system but try to push". R
"57vmches, feet, ‘yards, miles, and other Engllsh ey
vmeasurements out' of the way for the moment. Yo%”;' -
don’t need the old way to learn’ the new way:- When B

""YOu get &d to it, you will see that the metnc system : L
s both quxck and easy. o = L



) - THE POWER OF TEN IS THE KEY

" In the metrlc system each unit of measurement ‘

- has its own: name. Each umt 1s 10 t1mes more than,

T the next smaller umt “ _ CLT

f MORE THAN ONE METER .

. A DECAMETER is 10 meters

" A HECTOMETER is 100 meters
A KILOMETER is 1000 meters

" LESS THAN ONEMETER

A DECIMETER is 1/10 of a meter It takes 10

_decimeters to make a meter: - R TR
' A CENTIMETER is 1/100 of a- meter It takes ‘
: 100 centimeters to make a meter.

‘A MILLIMETER s 1/1000 of a‘meter It takes
. 1000 mllhmeters to make a meter. ‘

THE POWER OF TEN Hou)s THE “KEY" TO THE METRIC
sverM ‘ e o
57T
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The great advantage to metrrcs is that it’s .a
decunal system Instead of having te conveért .
measurements from mches to feet and. feet to yards _

all yon have to do with metncs lS multlply or d1v1de '
by a factor of 10 to convert from one umt to
B another lf yon have worked wrth decrmal pornts you. = f-

-",'j‘know that 1nvolves movrng @ decrmal pomt to the
"'nght or left For example R R "

vouwmevnoweasoA /’/,; ! o
7L LTOANCING DECIMAL” < RieuT?. Ty
Do C -
W "{ao-wum o0 wou_ swa- o

] ‘6WAN LAKE ?¢

N
. A
s
- . ':» ! <
: ' 58 .
e . e
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« Just thmk about how our money system works
w1th the. ten dolIar blll . dimes, . and cents all
RELATED to-the basrc un1t the dollar o

_ 'As YOU 'BEGIN TO WORK - WITH METRICS; KEE
" RELATIONSHIP BETWEEN - THE ' DECIMAL . SYSTE
MONETARYSYSTEM,AND'I'HENUMBERIO] MIND.

R AT

. You must remember, when worklng w1th metncs
:'-all units- -are related by the - number 10 The ratlo ‘
',,:?‘;_Tbetween the units of the senes (dollars dxmes cents)
s 'ten. Addltlons subtractrons and ‘other numencal
- "‘0peratrons afe s1mple Frgunng problems with metnc
 units needs no’ conversron from unit to un1t whrch 1s A
: necessary betWeen mches and feet or ounces and
g .pounds - : -




CUUULENGTH  AREA
L, DISTANCE - . “BURFACE. - &

Lo

.
R

o "A. WHAT WE’MEASURE S P
‘K THE METRIC UNIT(S) WE MEASURE W]TH IR

In the metnc system there is. only one ser1es of
unlts for length one for area one for capaC1ty, one S

ERIC

Aruitoxt provided by Eic:



A meter is used to measu,re length You ¢an /
T measure how 'long' something is by u’sing .a- meterh;. ;
stick. :You can.make a meter stick by measuring a
‘thm plece of wood or-a stiff prgge of cardboard 10.

,;'tlmes longer thar t’hrs hne s -

:,Il‘ N

dyin: centxmeters ﬂe dls”tgnce. g
Ch‘ mark 48" ‘a_ centimeter long ¢ Ten ~

is - called a decrmeter -So, 10 decrmeters___ o
he ers) lS called a meter, the length of your 3

The llne above isa lme that is. l centrmeter long. 1 o

: .If you d1v1de A centimetér into 10 equal parts each: -

| :mark is ;l millimeter from. the: next. “You; probably; L

. won’t"ha¥e to.measure in’ mrllnneters ofteﬁ’xbut you P
_should relnember that there are 1000 of l’hem in"a :
.meter. . :.~ e - .

"




Wit ,’,,

/'ximﬂ =

SOME ROAD'SIGNS NOW TELL US THE DISTANCE BETWEEN '
PLACES IN KILOMETERS. ..« '

Now that you know how long_a meter 1s you can

e "".-,measure how long, how W1de,‘ and how hlgh'
T somethmg is. - . L
'.;;,'.. In the metrxc way of measurmg-dlstances such as
L ':z_hovg far Norfolk 1s from San Dlego, yiou would use‘__"_‘

4 'kxlometers Some: road signs in the- US now. tell you -
"~ how many kllometers it is from one place ‘to-anothe_r. i




Ly, - . . -
_ LY S i o

Try usmg metncs wrth your meter strck Measure
how tall you-are or how wide a. room is. The more
. you work with metrics the easrer the system will be
“to understand R : _ o
e i 8 o DISTANCE KROUND
g *— . PERIMETER = O
WRFACE Gm"r
e

o . . /:_,::‘ ‘ T o . .'~..- “ ".' ’. . .
- MEASURING A PERIMETER lN METERS.AND A' SURFACE lN ,'
' SQUARE] METERS. | _

n The Navy ch1ef in thls plcture haa measured a.
) -_recrultmg poster and discovered that it is 3 meters:
" -*long and 2 meters wide.. He. wantsito ﬁnd out: the
perimeter of the canvas. Two sides.measure 3 meters. -
.. -'and‘two. s;des ieasure 2 meters | each ‘So the’ chref
7 would. say“its perimeter, whrch ‘means the dlstance

: faround the edges of'anythmg, iS00 e

3meters o St
~§_3 meters;'“ :

g el 2me grs o
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Now measure the peruneter of your bunk lf is*/
..the dxstance all the ‘way around the- four srdes _

You now understand _what the penmeterf of a ‘_
surface isy Now let’s find- how to measure the whole
_surface. .#not just the outsrde edges . . -

The chref S, recrurtmg poster was 3 meters long S
and 2 metem wrde apd had a. perrmetcr of lO meters «
,:but there rs more to a"r‘&crurtmg‘ posfer. than its

'_,outsrde edges ‘The entlre surface of any object 1s 1ts
. area. : : e . '

PR AN

) Ty et Y

The drawrng above 15.3 centrmeters long and 2
centlmeters W1de To drscover the -area the_ drawmg
covers, you WOuld multrply the«length by'theﬁwddth
i'l'hrefe entrmeters trmes'_QICent’rmete_ equalsGSquare B
centxm@ters So, the surf ’area the drawrng coversis -
6 ‘square centrmeters Surfaces can ‘b,e_measured in - ..
square centrmeters decrmeters, meters, or krlometem |
Just . multlply the. length by the wrdth The answer
you get is the area of the surface -
N EERE




_ How would you measure the quantlty of.- .~
' something? Finding out how much of anythmg isina -
- can, a bottle, or.a box is easy because the metric.

" system - usés ‘measurements that are 11ke those you o
o have already learned about. - ;
..Youknow a square meter would look llke thls m ’

4

wrltten form - R <
U T 'l-meter..long ST S
e 1 meter Wide "=t <

Equal's' 1. squarg meter

: Suppose you have a box wrth srdes that measure 1
square meter each An object . with i6: 'equal square
sides ‘is. called .2’ cube To- discover how -much a’
'cube-shaped box. will. hold, mu{tlply the herght times
the wrdth t1mes the length For examp]e L e

1 mieter - R
Lmeter » . - 4
x-. ' o o =

- Equals . -1 cubic meter .

e e T ONE mouemo DERS

. VOLUME’ AND. CAPACITY MEASURED lN cumc METERS' AND';
- LITERS. L S .




A cublc mefer is, too large to*,be a useful umt of

weo measurement for thost of-the hqulds youl-will want. to -
. know- abouf “For: example, if you poured a glass..Qf
<. 'beér into’a boxthat ‘would- hold a cublc meter
o "would barely cover the«bottom B o
' So, the .inventors of th - y
s_lw1th a meas}lrement calIed the litet. Iti is the common -
vumt of meashrement for liquids. There are 1000 liters -

@ Ain a cublc meter.*In other- words a cubi¢ meter is
<" 1000 times ‘bigger than a'liter.' It ‘miakes much more(
C '_sense to use the lier to measure most, hqurds ot

A “The "picture above shows how brg a. hter box
i‘would be. oo e S
Each srde measures IO centrmeters It

10: centuneters :
| "10 Centlm'eters S R X
e 10 centlmeters

; EQuals *1000: ¢ub1c centlmeters R

A box that is 1000 cub1c centrmeters wrll hold 1 mﬁ

e o N
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' Use the same pref“ ixes- that w' ;"“arned mth the
meter to show that each umt is 1 mé more than

}/’ e ’

.A-_DECALITER is 10 1i£ers.
A HECTOLITER is 1oo llters '
A KILOLITER 1s 1000 llters

LESS THAN ONE LITER

A QELLITER is 1/10 of a. llter It tak%as 10 L
dec1hters to; makeahter o

A CENTILIT_,"R is 1/100 of a llter It takes 100

centxhters to makea hter o = . 555‘%,

v" ;' N . *&‘-

P A MlLLILITER 15 1/1000 of a Ilter It takes 1000
mxlhllters to make a llter




: “GET THAT TRAINING DEVICE ON DOWN TO THE LECTURE _ 3
: ROOM YOU’RE SCARIN“HELL OUTA MY PATIENTS'“ TR

Many stores now have liten measures fpr sale The -

next' t1me you vrsrt srckbay, ydu mrght ask to see the, '

B :syrlnge the. corpsman gives mjectlons w1th You w1ll." C

 see. that the tube 1S@narked tQ tell how much of a hter e
','1t holds : e -,: .
If you ﬁlled the hter box shown on page 66 w1th‘

:..;,' pure water that i

would wergh Jus //about 1 kllogram "The' gram. s the

P ot-;;oo hot or t0o cold the water ';"'

" udit of measurement most often used for werght in o

' the metric system:; Since the. kxlogram is 1000 grams_ L
and a lrter is 1000 cuific: centnmeters, we, know that 1 '
- gram of- water is equal to I Cl.lblC centlmeterof water

' We call thlS amount of hqurd a mllhhter




B

Thls box measures 1 cublc centlmeter See how : '
small it is."'When -we want to’ measure only a. small
: amount of liquid, we measure m cublc centlmeters-

L A S N PR R N
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How much does it welgh" Welght in" thef(' metrrc o
- system is usually expressed ifl grams. Use the ‘same,’
. prefixes that we. lea ed w1th the meter and the liter. -

“to*show that, each unit is 10 tlmes more than the next_", R
smaller umt y : t--_'_iw. R R e

decrgrams to make a’ gram T N \
A CENTIGRAM: s 1/100 of a,gram”lt, takes 100
centrgrams to make a gram i o
A MIL[IGRAM is 1/1000 ofa gram It takes
1000 mllhgrams to make a-gram ' ‘




" WEIGHT EXPRESSED IN GRAMS, THESE lOOmg TABLETS ARE -
1/10 OF A GRASLIN WEIGHT. (1g=1,000mg, 100,mg =110 of .
1,000 mg). THE _wrgz OF TEN APPLIES, o g

PRty
- . N

To mea.sure the (metrxo wexght of an object you .'

;"have. to useia scale that glves weight in grams: But, if . =
you don’t have a. metnc sc:.. handy you can get. an_'f -
" idea- of how much the units represent by Jooking at -
thelabels of some products that aresold in stores by

“metric - weight. - For 'example; vitamin ™ tablets- are -
*‘labeled accordmg to. how much of a, partxcular

" vitamifl they contain. Vitamin C; for mstance ‘can be?_

bought in'100,"250, or.500. milligram amounts. - -
At birth a baby would normally weigh from 2 to -
4 kllograms A baby . elephar;;ga
~100 kxlograms at birth -and’ gfow ‘up:to wexgh more.
~'than .2 metric - tons' Thie metnc ton ‘I8 lf’ mllhon._-
- (1 000 ,000) grams. , - o
o In: the«%r future, most of the thmgs you W1ll S
“buy by we _
" kilograms. Twelve. apples will- probably weigh about’ 2.'
kxlograms Most people buy about’ 2 S kllograms of
flour or sugar at a tlme : . _

an weigh as much as -

t at’the grocery -store: will be sold in ™"



HOW HOT OR COLD IS IT"

There is: a/metnc measurement for temperature.""’

yoq\ ‘will want t6 know dbout. We measure heat: by,_

' ';degrees on a thermometer There are ‘three kinds of ..
thermometers “in use today: . Kelvin. (used by "~

o . scientists), ‘Fahrenheit (the .one you are. most familiar- -
* with), and the" Célsius thermometer, whrch 1s used in
VL most ‘metric system countnes ', ,,. SRS
We are now makrng the change to the Celsrus
- thermOmeter A" man named.  Andefs- Celsrus who -
f;?:'hved more than 200 years ago; thought .of markinga °. -
thermomieter-in centigrades. He marked the freezing -
. point of water at 0 degrees and the bolhng pornt at .
2 100 degrees Sl
R Weather reports on radro and TV now glve the_ -
: temperature m degrees Celsrus ‘as: well as 1n degrees’;ju:--
Fahrenhert T o I

100 |4eZ WATERBOILS

' .NORMAL BODY — {37 -
‘TEMPERATURE

, 20 ~— NOQMAL ROOM
WATER FREEZEG — :

“TEMPERATURE
N L

Pl
-



S _mugzoe
TMEWATER 15.20° "
CELﬁIUb ((zoommm

ma vdg,ume OF me
- ANK 1% 1.000 umze
(1...5-10001. mem?)

THE WEIGHI OF THE

 EQUALS % OF THE, -
VOLUME,OR 500
LGRS, SINCE 1.

_{':eﬁ":"‘"‘.‘)oa'l.-ﬁg 'kg -m&f :

THE AREA OF EAC.H

_ o SURFACE 16 1QQUAE
LA METER

. ':.'THE EDGEﬁ OF THE ™ - THE OF

" TANK ARE OF. EQUAL (Dm:%cs ARJOUND)

7 LENGTH, WHICH |6L " EACH GURFACE I6
,,;_,Eanw L METER. .« 4 METERS .

MERE ARE ALL OF Tue w»c METR\C
» umre. TOGETUER AS. PARTS OF A ONE
7 CUBIC. MBTER El‘.‘)l—l TANK wu\c.u |6

. HALF-FULL OF WATER. - AN

BY TURNING' ONEPAGE ATATIME \*ou :
BETTER SEE HOW THE UNIT& WORK T0- -
. GETHER, . (PLEASE WAICH YOUR FINGERS, WE
_'-'-I«IAVE NOT FED Fﬂ P\WANHA f)INCE LA&T JULH’)

; , b 74/7r

'-~l:

.....




‘60-WE LIED A LITTLE - WOULD'VOU BELIEVE: -
“TWO EASY LES50NS? DO uou KNOW: TUAT- ;
ALL NEWTONS ARENT FI65-50ME MOLES ARE): -
ATOMIC- KRYPTON AFFECTS MORE THAN usT:

"YOU -KNOW-WHO"= UERTZ LAS CYCLES-KEWVIN -
HAS A TEMPERATURE - YOUR RADIAN FROM YOUR .
ém:nqomn ? \F NOT - \N‘leEé wm'e wm'




r.'fMizrmcMEASQBEMEN;ré‘AND'.DEHN'InbNS

We have glven you a basrc overview of the metrtc

: :-_system There are- other metric measurements used in.

_,__'sclence and techmcal work You may want to know '

"".'}--.,-about them, SO we have mcluded th em in this chapter '"?"-".

for reference They are not 1mportant for everyday
T use, . - Co o

&

"‘t'iETEﬁ
r'—l 650 7637 wAVELenems g ————’-‘ .
ey “ONE uvsv.ensm N B

AN INTERFEROMETER IS -+ ..
-USED TO-MEASURE B

LENGTH BY. MEANSDF.
’ LIGHT KAVES Lo

;) N e _
'!ﬁé&ﬁeter (m)-—length

:{ The meter is" the standard unit of length in the- metric

- system and is defined as 1 650.763.73 wavelengths in vacuum ’
.of the. orange-red light. of the spectrum of lgypton 86. The.

- metric unit of.area is the. square ‘meter (m? ). Land -is:often -«
" measured by the hectare (10,000 square metérs, or-about 2 5 -
*acres). The metric unit of volume is the cubic -meter (m3). "
~ “Volume of . fluid is ‘often measured by the liter (0. 001 cubic'
- meters) g . S

' | | 77
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> --_Kil (m mm 3

. The lulogram 1s the standard unijt of mass It is the only-
~*'base” unit -which is still defined by artifact: the standard:
,'kilogram is based on.a cylinder of platinum-mdlum alloy kept
-, - by the Internafional Bureau of Weights and Mgasures in_Paris, .
“Franee.. .Aduplicate “of this. cylinder ‘is. now"stored- at the .
.Natlon,aPBureaﬁ of Standards in the Umted States. - -
The methc*umt of force is the newton, It is defiried as the 7
Torce: that, when applied for 1 second, wnll give a
gram mass a speed of 1 meter. per'second. U
The metric’ unit for pressure is the pascal. P
" *"The metric unit for work and energy of any kind is the 4
']oule which is defined as 1 newton times 1 meter. '
“The metnc umt for power is the wqtt defmed as 1 ]oule'
per ‘second. : ;

kllogram ‘ kg L -
S " newton N IN-- = 1.kg. mls e
P pascal sontPacs 1Pa =1N/m?
vt WO AWsl¥s e

;

4 U,$: PROTOTYPE o
~ KILOGRAM NO.20, """~

ACCELERATION
of 1 m/s"

S NEf. QN(THES!UNITOFFORCE) SRV
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‘§” NBEATOMIC T\
SCALE SYSTEM .

"'f SCHEMATIC DIAGRAM OF‘AN ATOMIC BEAM SPECTROMETER

: OR “CLOCK.”;’;‘- :

.*‘

The second is the basnc unit of time in th& metnc system e

e ﬂom.zcnon mang‘r ,,, '

and is defined as the"duration of 9 192. 631’770 cycles of the -~

radiation associated with a specified transntan ‘of the cesiitm
133 atom. It is.realized by placing'a Cesiym source at one end
of an~atom1ch%eam Spectrometer and. bombardmg the .source:.
~ until‘its'atoms begin to travel at resonance frequency. One set
of thagnets’in the-spectrometer causes the atoms to travel in,
~wave form while an oscillator tuned to the. resonance
frequency perxmts those atoms travelmg at this ffequency to
' pass “through “that “detector ‘whigh  is- at the end of the
“'spectrometer.- Another §¢t of magnets deflect those atoms not
’ttavcling at proper speed The ‘detector then records the peak

-f ‘each cycle-‘as_it. passes. When 9 192 631 770 cycles are..

recorded, 1 second has passed

*. 'The second was ongma]ly det" ned accordlng tg the Earth s .
‘rotation.. Early in the 20th century it was discovered that the -

Earth’s rate of rotation varies, and a more dependable standard .
’wasgneed d, The present standard for the second was adopted
in 1956." R
“Th mber o -penods or’ cycles per
‘frequency. The SI. umt for frequency is the he
equal.to-1-cycle per second.
’ The SI uiiit for speed is the meter per se nd

NOTE Standar;d frequencles and correct tlme ‘are

broadcast from’ WWV, WWVB, and WWVH, and stations of the
U. S. Navy. Some shortwave radios receive WWV and WWVH
on frequencles of 2. 5 5 10, 15 and 20 megahertz

'.,"2.‘1-7’6__ .

' one hertz is

x“ :
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Aruitoxt provided by Eic:

iAmPére (A)—eleetnc cumnt .

.‘a‘,",‘.. ohm L 1Q- 1v/A

N

‘ The; ampere is.the bas’fc umt of efectnc current in the ':
metric system. It is determined by passing current through two. .-
parallel wites. separated by a distatice: of ‘1 ‘meter. and ‘then .

measuring. the force of attraction ‘between the wires, caused by‘ S
their magnetic fields. The ampere is défined as that’ amount of

- current, that- will _produce a force of exactly 2 X10~ newtons -
: QbetWeen the two wires tor each meter of length RN

. ampere ‘A "
- volt ,f‘?“ V.o 1V 1W/A-

- »13::':.' "-:r ' "' o L. .
" A 'DIAQ_RKM'DI}SF:INITION QF 'AN AMPERE




: It is det‘,ned;’as “the tractlon 1[273 16 of the,,-'f-_l
o thermodynarﬂic temperature of the triple point of water. The .’
" temperatiire-0 'K isvailed absolute zero. The Kelvin scale has -
. its origin-i.e.;. 1% zero- point—at absolute ‘zero. This:is the. '
. point at which all atomic vibration ceases. ‘The triple point of -
"~ water (the temperature at which water exists in all three
" states—vapor, liquid, and solid) is 273.15 kelvins. = - .
-7 - On the commonly used Celsius temperature scale, water S
i . freezes at about 0°c. andboils at about 100°C. Tht-:w-C is -
= - defined as an interval of 1 K,and the Belsxus temperahme'O-'_C S
- defmed as273.15K. - - - s
.. The. degree Fahrenheit gs an- mterval of 5/9 G} or 5[9'._K§., s
_‘The Fahrenhext;,scale ‘uses: -F as a emperature symbq,l The B
Celsius scaleuses °C as its symbol.’ o
.. The standard temperature<of. the tﬂple point is reached by_i .
y “mlmg an empty glass cylinder (of certaip: specificatlons) with

-...._pure’ water:: The :cell .is cooled. until a “mantlé of. ice forms B

‘around  the reentrant well and the temperatune at.-the

; interface -_of . solid,: hquid and .vapor is 273.15 K. -~

. Thermiometers are then calibrated by being,glaced inside the -
triple~point -cell. Both - the: Cels:us and Fahrenhext smles are
denved from the Kelvm seale R . SR




,Mole (mol)—-amount of substance

The ;nole is the_ standard metnc umt for'th ﬂmﬁtﬁi‘&ot a.
particular substdnce. It is défined as the amount of's
in a system that contdins, ,s‘many’ elementary entitje
. -are atoms in 0. 012 kilograms of carbon 12. ' § a
7. When' the -mole is iiged the elementary entltxe must‘f;‘e N
‘specifled 'They. may - be &tons; molecules,llons,,or ‘eléctrons.

. They._may be  other.: particles or_specified groups of such .

“" particles. . It ‘would not be practical- to. gpeak ,bf ‘a ‘mule of *

~ apples or.a mole of screws because the numtget of atoms in "

AMOUNT-OF SUBST ANCE’IN A SYST EM COMPARED TO CARBON ' '_,

£.012 kllograms of<carbon 12 is extyemely large. Moles,are.

" sed in. chemistry and physus in referenceftp atoms and

molecules . X S8

W
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. FREEZING .
o " PLATINUM

. MATERIAL
. .. STANDARDSFORTHE CANDELA. . -/

s - ©

o B 2

- Candela (cd)~luminotis intensity .
.. . The candela is-the basic metric unit of iuminous intensity.

It is defined as the luminous intensity of .1/600 000 of a -

* - square meter of the,cone of light ethitted by a black body that., " -
has been heated to>2. 045 kelvins, the ‘freezing. ;point "of *
Platinum. A black body is defined as any object that absorbs | -
all. the light which shines-on it. Because no light is reflected ...~
from a black body,. the radiant energy is converted to heat; "

3, Taising. the .temperatuge of ‘the object. If, however, the black. .

“i'body is heated, light will radiate fromyit, |, . -, 7 e

» ! . ‘The metric-(SI) unit of light fliux (amount of light) is/the:

./ lumen (Im)..‘A source which has an intensity. of light of ¥

- candela in all directions radiates a light flux of 4" lumens; -

~+“About‘1 700 lumens are radiated from a 100-watt light bulb. .-

[T
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Radfm (ra'd)—plane angle

' 'I‘he radian is the plane angle with lts vertex at the centerf -
: of a,Lcircle that is subtended by an arc equal in length to‘the '

radius

f@\‘l

-] ERADIAN

d 3 )

e T As’“mRAmAN

o ) ,Ni
Steradian (sr)--solidangle ,v'- e T

’I‘he steradian is the so‘hd angle mth its vertex at the center _
. of a sphere- that is- subtended by- an-area of the. spherncal : ,
-.3urface equal to~ that of a squa:e thh sides equal m length to .-

~:the radius B oA e
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Thxs sectron deals W1th the technrques used when

conVertmg between the mch~pound system and the
""" ;metncsystem e B , o
o The conversron tables used m 'thrs seefio M,grve v
approxnmate c,onVersmns between the metrlc and inch-- ' ,
'pound s%'s,tems of measurement They are. accurate-»v;;-
enough forgeneral use. . .,'V o e
' When "2 more precrse table 1s used for the
' conversrog, the answers wxll be d1fferent than when ' e
.'-_the approxxmate tables are used ThlS is due to- the',-{"

' number of s;gmﬁcant d1g1ts used for calculatrons

.u
HER A

. i ", B . . N N . B I T
e o L ..ca

.'.-f-METRlC TlPS—-a meter is:a; ﬁttle longer than a- yard '
..g,' . : fﬂ% LR :'

-a hter iga httle larger than a quart
(1 06 quarts) S T ot ]f’.
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You I}
Can Find; - .| Mul
 millimeters | ¥ 25
' | .- centimeters
‘centimeters -
meters’ -
eentimeters
"o meters
: kxlometers
> | ’Qmeters

cen etersj‘ 1. feet
| meters-. .. _, feet - -
7.,; centimeterp }g‘é e
nmeters L

Idlomete;‘s 3

.meters. ‘- 5

nautical miles “'5' meters

LR T

Tabl§«1 —Length COnvefsion

2 Solutlon 86mlleax1 Gkilo:ﬁ&rsbn_ ngg
T " oo 8emiT = gy

N[E’f'RIC’ TIP—*fm 1s A Bnt:sh Ei

p ‘help .
" you keep the - meter and lnlogram stralghz; m your :

‘ And: fwo- d-a-quarter.pounds of _]am R
- Weigh about a kllogram

. &

87



Problem Compute the number of ‘centimeters in 10 1/2 feet
Solution 10. 5teetx30 centlmeters per toot ; o
. 105ft L e e
, e \30cm[ft e e
: . T 15.0 cm ‘ B I

. Angwer: 315 Centhnete'rg‘-, T
" When .- .- .| You ' | You "ﬁ-{r . g
. You Know:" .* |-Can Find - Multiply By: ... - .

1 .ounces gl 1 283 Y
|- pounds . | kilograms . ©}.. 045 . - s | .
*|. short tons | megagrams~ < 09- - v i|n
(2000 1bs) “(metric tons) .. ¢ T

- grams - ounces- ¥ - 1§ 0,035 3
lograms - | .pounds - 22 T :
-Inegagrams - -shért tons -
; (metnc tons)

'

(2000 lbs)

) Solutlon 12.25 ouncesx 28gramsper ounce i
O R Ty 2

et X 28g{oz :-’~
L 980 -

V._;\Answex‘? 31 9 pounds : .
..fifMETRIC TIP—-a gram is: about the wenghty(

_paper. clip; " kilogram., equals a llttle ‘more: than two
pqunds (2.2 pounds) e o

PERiE e85 T
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X 3 8 Ea]lgz_al

Problem Compute the volume in"

“tank 10 feet

- deep

‘.'V__AnsWer 17.1 liters

long by 14 1/2

e

’ '.’W;
cubie’ meters of

; Solution 10 feet X: 14 5 t’eet x17: t’eet - 1015 t’eet

awal'

feet. wnde by 7 i'e

,‘1015 cublc feet X 028 cublc Meter, per cublc foot
- e 19 :

36.' 8

(3

When ~You o T IfYon o
" You Know -| Can Find: + .~ Multlply,By
. teaspoons - milliliters * * |'5 / .
'taiblespoons milliliters_.::‘-, D 1 R P
ﬂmdounces ,millliters:. &~ 130 . =
Co@2 | Vliters 7 0,24 S
pints‘ oh - liters. . 047 .. o 2
quarts g, liters- .+ . .1 (0.95 [
gallons. * %" liters - . v . 8.8 v, o,
< .| milliliters s 'ﬁteaépoons 02T
“of milliliters - | ‘tablespoons -0.067 g
.. milliliters - - |. ‘fluid olnces - 0034 _ .
. Mters. . ‘eups v pegig T
liters . - =" | pints . L2100
liters” " .| quarts” 71.06
liters - .- . gallons $0.26. .
" | * cubic feet _-cubie. meters 0.028 - b
‘[ « cublc'yards * -|* cubic meters f,’ : 0.765 ‘
" -cubic meters " _.'-'-' ctibic feet - 35 3
._.cubic! ‘meters - |~ cubic yards” 1. 31v
R ’. }' “"-"Table3-Volume canveralon ~

1




L )
“When - You - If You .
You Know: Cen Find: - Miltiply. By
-{ 'squareinches . - .| square centimeters | .~ 6.46
- |'. squareinches ' | -square meters . -0.000 6
4+ squarefeet .. | square eenl:imel:ers 929
¥l squirefeet ~ - - | . square meters - . 0.0929
==l square yards. . | * square eentimeters o
| squareyards .- | square meters R
4 squaremiles .| square. lnlometers
. .|.. square centimeters.. (' square inches .. . :
.| - square meters . | - square inches
.~."| = square centimeters ‘| --square feet -~ -
P | squaremeters =~ " square feet d
¥~ | ~square.centimeters :| square yards
' - square ters "--| 'square yards
s square meters | square ‘miles
' - Table 4. —Area Conversion . L

bProblem Compute the area in' square centlmeters ofa sheel:'
' .of paper 10172 jnch‘%:ong by 8 mches wnde

""Solution 10.5 inches x 8 inchoy® 84 Square inches ..

sl . 84-'square . ihches X 6.45 square centiihel:ers per o
- square inch.. ) ‘ Do _

PP

L Answer ,541 8 sqqare cehtimeberé' v PR

?’roblém %uﬂpu}:e the area t;overed in square mel:ers bya’ rug
3-(pe "wide by 12 feet long L 13

SoTut;ion 9 test i 4 feel: 108 square. feet - L
}08': squa feet x: 0929; square 4nel:er per square
S SR i
: = 108 ft2 L e
: ,x_ 0929.m-f t2 Lo




When T You— - I D :lfYou,.
You Know 2 [ Can'Find: = . - .', b

o ees_Fahtenheit /degrees-'(_)elsius | subtract 32 then-]

; \f. L CERRRE . muitlplyby 5}9 o

de ees Celsius .degrees Fahire ei't - mult] lyby915' w

gr 'j'_gr__ Y o .thengdd82 e LA
'=<§V 2

kelvms ST add27315

TableS-—'Fempérlgture COm?ers:on TR

Problem COmpute the - degrees G:elsius for 70 degrees e

degrees CelsiUS .

Fahrenheit -

_ Solutlon 5/9x(7ot- y
/9x(38) 190/9 . 21.1°¢

- Aswer: 21 1°¢ '; o . o /
£ re— T
METRI}}mmﬂhmeter {0.001 mcter) |s about N
e tfhe dlameter of 1 paper chp ' o
ot 'La centlmeter (0 01, meter) 1s about
the wndth of a papemchp @
b U G

T -a k1 ometer (1 OOOVI-meters) 1s a bxt '
longer than ‘a half mﬂe -

B GLOSS’ARY ' @ 4

Umt for'measunng the ﬂow o’f‘ﬁ

: ymb R I —

4

. /Y < N 'y A.“eu
Aer M,qmc surface méaiure,
AXgO- - Prefix mdlcatlﬁg one-qumtllhpr{th of a
glver umt e :
v R .



7i*-~"*—Batrel ~Amoiin’t»-c;ontaured m“a“barrel especnally —
. the amount - (as’ 31" gallons of fermented beverage or:
. 42 -gallbns of - petroleum) fixed for a certam
v commodlty Symbol bbl T T .p_, _
FRV o . -
Bpardfoot Umt of quantlty for lurgber equal to ,
e VOlume of a- board 12 X 12 X l mches Syntbol 8

<54.f'

Bushel.” Unlt of dry capacnty equal to 3 pecks

1_50 1n3) or 35. 2 llters X
Candela) Un1t foﬂ'fmeasunng the amount of lnght

’ produced by a llght sg,rce Symbol* cd -

5

Capacnty See volume

, Celsrus Name of thescale for temperatur used ins
. ‘conjunction~with the metricsystem. In the Cel§_4
~ scale, water boils at-100°¢ and fr;ZZes at 0°C,

= ol
0Pposed to 212°F and 32°F, -resp tlvely, in the -
Fahrenhelt scale ‘Symbol: °C 2

Centare Metnc surface measure e
Symbol ca. :

. Centl- Pref X v‘
‘\- unlt
Iy Centlgram One-hundredth of a gram Symbol cg

Centlllter One-hundredth of a hter Symbol cL

O

Centnneter &One-hun""' ) of a meter One

3 ‘? .

o

;9"'\,_.--,




. vy
~ TP
L LIRS * P N AR .
. . e PR . . LI DETIN
fyae

,_: 'Ildag'. .

) ‘,'equlvalent t02.64 gallons ‘Symbol: daL

) N Y

) T oty \ CISER .

Cublc unit- symbols Ei(amples mm3 cm3, m3
etc used to. denote volume ’ R

Deca- (Also deka—) Preflx 1nd1catmg ten tlmes a
glven un1t ST R

“

Decagram (Also dekagram) Ten grams Symbol

Decahter* (Also dekahter) Ten hters, roughly_.‘

Decameter (Also dekameter) Ten meters One E

'. decMeter roughly equals 10. 9 yards Symbol dam -

"', ";_Decn- Preﬁx 1nd1cat1ng 0ne-tenth of a glven umt

?A: Demgram One-tenth of a gram S.ymbol dg.

) , Declhtér One-tenth of 3 hter Symbol dL

d1v1ded by the volume measure of that sample

e e

Dram A ‘unit of av01rdup01s welght equal to 2’[,,3" .

grams or 0. 0625 ounce (l 78 grams) Symbol dr. .

al 16 6 foet (1.83 -

4"meters) ‘used for measurm'g‘ t¥ depth oft: water. "
:._‘Symbol fa;th‘ R 7‘ G ‘53

Rl
.'A, ..

A

Femto— A preﬁx mdlcatlng oneaquadnllxonth of a#'

fglven unlt . R P O A



o . e . . . .

B

Furlong Umt of dlstance (mostly used in-
-+ horseracing) equal to 220 )?ards (201.. meters) ‘No %
-'j"‘_symbol .

% Gl Unit of. hquld
; abput 118 mrlhht;\rs o

AR . ‘of welght equei' o

N one-fhousandth of a: kﬂbgram Symbol g.

a Hectare Umt ,of land measuré. in the metric

- system equal to 100 ares or 10,000 square meters and
‘ equlvalent to 2. 471 acres Symhpl ha. .

- Hecto— Prefix mdlcatmg one hundred tlmes a ', 3
,glven unlt o _

_Hectogram One hundred grams Symbol hg
--‘.:-'Hectohter One hundred hters Symbol hL.' ,

’-»'.-Hectometer One hundred meters Symbol hm

*;ﬁ’ 'Hogshead US un:t of capacrty equal to 63
gallons (239 hters) Symbol hka - Ry
' Hundredwenght Unit’ of welght (avorrdupors)
: ,commonly equivalent to: 100 Js- ogramms) in. -
. ,~.thé United Stages sand. 112"}, by

 “England. ' The..former is -.‘ ‘
hundredwelght .and ! the * e
o hundredwelght Symbol cwt X

-~

e 4



X P

scale Temperatture scaTe often’ﬁsed thh
_-the *metmc _system Z;ncf ‘developed by ‘the B t1sh
. 2"‘phy81ést~’bord Kelvm The‘starting; ot 7ero Ppoi e
4 s, " absoliite . zerouX-273. 15°C,‘._,|'
°F).the lowest theoretical. temperature ‘that 'a

':f"gas can feach. On'this scalé .,wate -freezes at 273 15 K
i and boilsat 373 lS_.K

@

€ DUSand tlme%la

o 4;

%Y

“Q‘f"f(llogram. Standard unlt ‘of mass ‘in: the rﬁhﬁ
system The kilogram " is-:a cylrnder ofl
platmum-mdlum alloy- kept by the Intematlonal e
"-Bureau +of ‘Weights and : Measures - near. Paris.” A
- duplicate kilogram is kept by the Natjonal Bureau ofy .
Standards in Washington and serves as-the 'mass -
b ,standard for the United States. One kllogram is equal
to approxrmately 2.2 pounds Symbol kg R :

Krlohter One thousand llters Symbol kL

. Kllometer an thousand meters equlvale
3 280 feet or 0 621 mlle Symbol km. ,_

A -

_ ther Basw metric un1t of hquld measure eqUa
o the. volume. Of one kilo gram of water at 4°

S - e i) _'/ ,,-,";::'v'.'» \75;-0 .
..~ Lumen;_Unit fqr measuﬁngthe;b{ightness _of ligh
when 1t reaches the surface of an object Symbol ’lm'




T . - A PR 4 : . . - . i . . P
) T, " . . - ,'NN

. Mass Amount of matenal m an object meas/ufed
Cnkilogams. L i

N : ; .._‘ ‘
Mega’ Prefrx mdrcatrng one mlllion trmes a grven.' R
,’ un_rt-. A . W ; . ) R

:' . % "".
Meter Basrc unit ¢ Iength in the metrrc systern o
It s -defined in terms oMthe wavelength of orange-red
lrght ‘emitted: hy .a- krypton-86 atom(1,650,763.73 .-
-such ‘wavelétigths to. the meter) One meter eguals: .
394mches Symbol rh SR .-

Metnc System A decunal syStem of werghts and : .&
""'nmeasures, adopted fi rst in France and now m
-common use worldwrde S 0 -
Metnc Ton One thousand krlograms roughly .
_ equrvalent to- 2 ,200 pounds Symbol: t o

o .

Mrcron The mrllronth par;t~pff'§ meter «Symbol u

Mrle, I»ﬁtematronal Nautrcal Umt of drstance 1n ?
. sea_and air- nawgatron equal to 1‘352 kllometers _
-6, 076 feet. o '

Mrll Umt of mone but ot an actual com) used -
prrmapily in’ accountm ' : L

Mrlhgram One-thousandth of a gram Symbol %t
g .- S , T

,»-i-’ .

.'r. hlrter One-tholﬂmdth of ahter Symbol' mﬂ%g- ;

Mﬂhmeter 30ne—tenth of . a centrmete{( or
one-thousandth ofa meter Symbol, mm. o




. ’-,‘

“5'~Mm1m. Smallest umt OV qumd measure, the

lthﬁthvpart of a’fluid
A __x;_e;d;:o’p. M : S

4'-“: Ounce, avonrdupoxs Umt of - welght equal to
437.5 grains  or- 0.625 pound avondupoxs (283
grams) Symbolv—ez avdps Sl

¥k ._zequa] to 480 grams

Ounce, tioy Umt Q_ . 4
grams§.,Symbol oz. tr.”

| or 0 833 pound troy (31 :

Sy Peck Dry. measure of

g harts or the fourth part_-f_':
ofa bushel (8 89 hters) PO ‘_. R

- '&_
‘3' ‘ Penmeter Measure' of the dlstance around ‘a’
\ figure ' . Y R .
".= : I;xco- : Prefix mdlcatmg one-tnlhonth of a glven : '
umt R

. . .o e,
» . - . ‘
P . -

: Pound avoirdupoxs Umt ef- ‘wei
' equal to- 7,000 -grains: (0.454 ki

16 xounces, used for - ordmarg cdm’mercxal purposes
Symbol}égavdp _ ’; B _._ -" :

B Pound ‘troy. Unit of wexght eqsual to 5;»769 gralns
: '-,(O 373. kllogram) ‘divided into '12° ounces troy, used .
. for" gold sxlver and othet prembu@netals Sxmbol lb
:__, tl\s“',. - .

) Radian Arc of a: c1rcle equal m length,,to the -
fadius of “that' circle. An angle, emanatmg from the

center‘of a cnrcle that subtends’(cuts off) such-anarc’

SN 11 to .measure, one “radian. Measurmg anﬂeﬁm
rad:a s s pxeferred w1th the metnc system Sym ol:

794/




L Rod Hmt ‘of hnear measure; 5.5 yards or 16 5

eet (5.03 meters). Umt, of surface measure 36 25 yd2
25. 3"m‘) No symb, S i .

Second The sﬁctreth part of a rmnute of a degree L5
rSymbol i (l3°15' 45" read as-: 13 degrees, 15
rmnutes 45 seeonds) i

m

The srxtxeth part of a mmute of tlme Symbol‘ s. -
(4h 25*" 12' read as 4 hours, 25 m1nutes, 12 seeonds)
- "Speaﬁc grawty Ratlo of \the dén's'ity of 2’
. substance to the dens1ty of weter at 4°€ .

Square umt syrnbol Examples rnm2 cm2 m2 .

. ,
s

Stere Gquc meter (l m3) equlvalent to 35 3
cubxeifeet or 1:31: cublc _yards, ‘Used . to. ‘measure
weeordvc'ood .No symbo

Volume Measure in CUblC umts of the amount of

- space inside any given Contaifier; also- the measure of

the amount such a-container will hold. The latter is’,
~known as the capacity of the. corltaiiner*and can. be

- given in either - units of hqu1d measure (see hter S
mllllhter) or m cubu unlts S .

Welght The force of the Earth’s pull on an

object Weight‘ m‘ tfle metnc system is measured in.




WRITING STYLE GI:HBES

i "The modern Form of the metnc system is an
© intérnational - language of - measurement LAs -a’

language, it s govemed by ‘rules” of - spelhng,» :
. punctuation;. and pronunexatron A guxde to proper.'.”'_‘;'_‘
uSag&fOHOWS R _ R RORTrS

”JUNITS~Un1t names,‘éxcept at: the begmnrng of a?
‘“’sentence, are lowercase. ‘Note, that in - the term .-
' ““degree Celsius,” . degree is lowercase buat “Celsrus” is
:.fcaprtahzed (The “degree centxg?arle” is obsolete )

: SYMBOLS -Unit symbols ‘are " written wrth
g lowercase letters; i.e.; meter; m. The first letter.af a
symbol is capitalized, howevér, when the name of. the' o
, iinit is derived . from the name of a- person; ie.; -
.{ newton, N. The exceptro“ is the caprtal letter L used-.' :

. for_ hter to avoid- confusion yith. the numéral 1.

-REFIXES—Except for Yera (T), giga: (G),*megaf.v_f_*
(M), newton’ (N, and 'kelvm (K, all symbols for. -
?’_-.numencal prefixes are: wrltten with lowercase letters. ~ -
AL preﬁxes are; wntten m lowercase letters when:_
;?""wrltten 1n full e T T

W 'tten in: -full;:;,the names of s
- units. are ‘made plural when "appropriate. Fractrons'
'(both comiion and dec1mal) are. always smgul_ar '
, Symbols for umts are the same in srngular and - "
plural {An “s” IS never added to ‘a symbol to mdrcate
. aplural)) | ‘ oL
"~ 'When wntlng temperatures, no Space should be
left between the number desrgnatxons and the degre%




c-

/.'

g §, 1e77497mm (The degree m1{1ute and

EHGDS—A—perroﬂ—rs—ntrrused—af;er

. g symboll‘:
exgtpt when the symbol is at the end of ase

ntence

THE DECIMAL PUINT—A dot placed on the line

s used as the decimal pomt When writing numbers of oy

. a quantity less than one; a Zero must be - used\before '

the decrmai pomt o BB SR
WGBQUPING OF DIGITS-—DlgltS are separated--’ .

mto groups of three coummg both to the left and to

the right from the decimal point. The comma, should AR ‘
not be used to separate drgrts smce 1t _1s!usedu as a:’

ce sh6u1d* be used ,'ho éver, S
four—drg}tﬂnumbers are grouped 1?1 a ‘golumn With' "
ﬁuﬁiBers ofﬁve dlgrts or ‘more; j.e., . ,148

EUTEAE R 1234t
. +d§~345 A

METRIC TIPS—To coflvert Fahrenhelt fo Celsiug - .

Iyl

R temperature Subtract 32 from tlie}
'j,_ IS Fahrenhert tem‘perature, multiply the: o
Lo e ~resu1t by 5 and d1v1de that answer by' -




publications ste. bele

. Naval acﬁvrhés from E

| "COMMANDING ¢

_|© -"NAVAL PUBLIGATiONS \
" "AND FORMS €ENTER -7 A
©0 1. '5BOITABORAVENUE =~ | . R
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System’ anﬂ Engllsh Convers:on).
_f catlon 0502-LP-05 2-89 10 (Must b
LSTRIP format) ‘L

f'” ,;,._NOTE a'he above four pubhcatlons are hsted for

mformatlon purposes only—they are: ﬁof part of the
course b oo :

‘o
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