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KEYBOARD LAYOQUT AND INDEX

0123456 789: Numers! keyt for data entry (paga |
.+ decimal point (page 10 .

B g El E‘ : Arithmatic opamtors (page 12}

() : Exacutes all sending arithmetle operations {page 12)
{ )+ To bagin and &nd a new et a.' arlthmetle

m M -

cperation during chaining (pape 12)

P

. (arersl Fupctiors

. Change slpn (page 10}
. Exponaps antry (psge 70}

5 Kay far antering nambaer i Hour/ Dogroe
Miriute - Second mode (pege 18}

Tukes reciprocal of dlaplaysp pumbes (page 14}
:  Sousring or tking square reot of display number
(pagu 14)

m ﬁ: . Aslging 10 the xth powver or taking the
ath, roat of y. (page 16}

Enchangs tha two aperands of arithmatic
operations. {(paga 171

™ =&
Gofed [an) i

Gamman abd natural loga-
rithm or -antlingarithm (page 14}

ozl tanl ;  Trigonomarric
and inwarse trigono-
matric funcrions
. {pape 15}
degr ¢ Torconvert the mode and the ditplayed numisar
In1o dagres or radian {papges +9)
: Genarotes the congtant = S.Eg'l 592654 (patgm 207
BT X sTor RCL2
. +10be racall or add displayed nurber 1o Mamary
1or2 {paga 21}
Koy for meieding the Abovathie-key-top funcrions
- (papge 104
4,

i

& e

Invarse key, used in unit CoOMyarsions {page 117

Cizar key that clears entry or arithmetic
operations (page 11)

A : Clmar all registers excepy meémories T and 2,
L (rage 11}

Vector Manipulation

the direction and magnitede of the 1=t or 2nd
vacTor in vector addition or subtraction (page 231

Executes the mpec!al navigation functions (page 22}

W+ V- Execu tos vactor addition or subiraction
DIR, 5FD Ratrioves the diraction or magnituge of

—r—— the resultant vector (page 23)
Parametars far Wind Triangle

(zn)

ey

For anturing or retrieving the wind directon
[page 30) -

for entering or retrieving wind spead {paga 34]

For entering or retricving the heading of an
aircrafy (page 20}

[TAT] :  Far entering or retrieving the True air spaad
ol an aircraTt (page 20)
EEE Far antering or retripving the course of an

aircralt {page 20}

For antering or retrieving the ground tnesd
of an aircraft (page 200

Gaoneral Parameter Entries

[CisT].

Far enmring or retrieving the distance benwesn the

mircraft ang its destination {page 37)

: Farentering or retrieving the
distences beTween two points

{used In P 2VDR, C COF,

N VOR {page 25, 25, I8)

Fer anmring or retrieving ditference n atwi

tide between DME statian and girsrgfy (Used
in DME calculation,) {page 24}

el

5.




Far entering ar-retriaving the speed of an alreralt
a measured by DME {used in DME calculation)
(page 24}

Distance Hown by aircrate {used in F QQEI
Calgulaticn} (page 25]

Distance off the plannad coursa (usod in
€ COR Calculation) {page 25}

Prmur'e Altituds [Dsed In MACH, DALT,
—

TAS, TAT-Calculatlons) tpage 29. 28, 27, 26]

a1

Calitrated Air Spead (Used In MACH, DALT,
1

TAS, TAT Caleulationt) {paga 29, 28, 27, 26)

1

indlcated Temperature {Usad in DALT, TAS,

TAT Calculstions] (page 28, 27, 26}

E@ ¢ EFE H

Tirme elapsed batwean Two evants [Usad in
F 1VDR ang P AME Calculgtions) (page 3a, 33}

=N [{Z} Readiogs from VORA staticns {Used In
F"JVOR PQVOF‘ OME N '[VDFl

N ZVOR calcula‘:lor‘ls] (Daw 34, 35 24,37, 38)
—

HEGT] [EBDGZ] :©  Bearings betwoen oblacta {used in
P ZVOE, M 2VOR! Ipagoe 35,38)

LAT, LWNG_, LAT LNG Entering orf retriev-

AR Al

ing the latitudes and longitudas of
the staring poinT and destination
{ugad in NBME and P RME}
{page 36, 331 f !

Function Definition Keys

OME :  Initiatian of DME fD¥stance Maasuring Equip-
y 1 meant) Spaad correction function (page 24)

C COR \nitiates the off courte correction function
' {page 25)

WIN DA Initiates the sclution of the wind rnangle

4 ! {pega 30-32)

MACKH : Initiates tha caleulation of MACH number

T {page 29)

DALT . Initiates The calculation of density aititide
{page 28}

TAS - immiates the calculation of [rue air spaed
{page 27

&,

TaT
P RME

PAVDA

E

N AME

NIvnpe
N 2vnR
(AN ARLE

nitiates the calculation ol Irae 3ir temperature
i 3
ipapge 26}

inltiates the feinction tinging current
position by Rhurd line (page 72

Initiarex tinding prsition by 1 VDR (pape 341

Initiates Linding positien by 2 VORs
[page 35;
Lritiates o by Rhwmbd ling [sage 36;
Initiates nawgarien by TWOR (page 34y

Initistes Navigalion by LVOR (page 1E,

T




HE OPERATING INSTRUCTIONS —

FUNDAMENTAL

1. Powar On
To switch on the caleulator, turn the switch
1o the lefr. Zero in display indicates that
power is on,

2. Display Formal
AT most, fourteen digits (including sings)
can be display®d on yaour calculetar,

Sampla display:

[(o 123458789 90

+ + E
sign of mantitsd  3igh  exp-
rmantissd of anant
axp-
onant

Tho mantizss iz a maximuam of Ten dighs
with of without a decimsl point. The sign
of the mantizta is positive if the sign of
the mantissa Tiald 15 blank and negative

1 1he sign of the mantisze Tiald conains
ar=r" sign.

The exponant i a maximum of two
digite, The sigh of yhe axponenT is pos-
itlve if tha sign of The éxponent fiald

is blank and negative I the sign of the
exponent figd contains a =" sign.

Your ealeulator has two display dot
indicators, one on the left end of the
display to indicate the uppar functon
kay rmode, ang the other dn the right
of the sacond exponent digit m =igh
ify radlan mode.

Tha Navipetpr 50 also has a busy

signal which appeare on tha lefy of the
left most digit of the display. The Dusy
signal i a dash which appears when »
combutaTian s being carried SuT.
Dispressing any key whilo the busy
signal 15 show(ng does not affect the
compuTation.

8.

Sample display!

2.1467549 g
in
radian
mode

Error Oigplay
If an improper operation 15 carried aut, the

_\:Ord ERRCF will appesr on your disalay
@ clear the ERAQA display, press i




Numerical Entry

Enter in @ positive number by pr?ssrng‘::zn
digit kays in proer, from Ief? to_r:ght. e
nor antered, The decimal Dofn‘K .‘s. assurg_ .
ba to the right of the 18ast significent digiT,
which is the last number enterad,

To enler negative numbers, simply enter as

B positive and Than depress

To enter BXponants, anmer the mantissa

{maximum 10 digis} and then depreﬂr
ang sntar o the exponent pumbe:

Imaxamurmn 2 agitsl. TO anTer in 2 neg-

= — | after
ative exponent, depress 3 T
entering in the pxpanant number.

Upper Funstion Control Key and Inversa

Ko [l (=3

key 15 daprossed when an upper

The o (functlons abows

case functian is require
key TOPs]

10.

The kery is required tor obiaining
The umT convartiont (from Uniy 2 1o
Unit ).

NOTE: 1} WHEN REQUIRING THE
UPPER CASE INVERSE
FUKCTIONS [SUZH AS
THE UNIT SONVERSIONS},
THE GRDER OF ENTRY

oF THE [F} aND [finuy

KEYS !5 NOT IMPORTANT.

2

IF TRE [F] KEvY 1S
ENTERED ACCIDENTALLY
DEPRESS IT ONCE MORE
TD REMOVE | T FROM
THAT MDDE,

Claaring

a. To clear any arroneGUs ARINY wihile
KGEDING PHIOr NuMmerical entriss ivtact,

Deprect once,
EXAMPLE. 4 52 [CICE] 4E] 1
Proaceing onee clears the dsplay.

b, To clear a ealeulrtion and ailow for the
anmering of another calcuiation, depreas

E}lwi:e succatsively,
c. To claar the memory registers, depress
DF =7
—
d. Toclear the calculatian ag well a2 the

MEMOory rangesters, sweitcn off the pavar
ard switeh i an eagain,




6. Simple Arithmelie
Four functions EIE]E 8, Parentheses { , )
To perform simpla addition, subtraction, N —
multiplication or division, simply entar as The use of parentheses is wery important
the problam appears: o in chained calculations becauss parentheses
Example x + y + 7 allow the user to anter the equation exactly
a3 it is written:,
KEY ENTRY DISPLAY EXPLANATION To iliustrata this paint, the following example
x - is provided, °
» for simele addition* N Example: 2 x (5 + 3 =
Y ' Entar as Tollows:
¥ KEY ENTAY LCDISPLAY EXPLANATION
z x I 2 2
= x + ¥ + z El 2
*F or simple subrraction, multiplication or 5 5
division, stimpl ress The regquirad kay (i, .
. . or I8 3 3
Remark: The [=] ey presnts tha final : } 8 s+z
paswer, Thore ix no nead 1¢ &nter - .
the [=).key after the first gparation =] 16 o 2x(B+3
since the rasult is displayed atter Note: Parenthaset may naf be available
the function key is depressed, for certain advancod functiems,
7. Chained Caiculations ) :
Chalnad ¢alculations involving saveral opera-
uans such ea the cajculanan of the sum df
producizs or the product of sums can ba
carried out by using parenTheses, rafer to :
page1d Simpla chaining can be carriad p
out ms Tollows: —
Exampla : X Xy = W :
I - =z N
KEY ENTRY DISFLAY -
x K1
Y ¥
3 :
=3 - "
= XY e
z [
Moter Chaining cen be carried put with most
functions although it is noT available
for certain advanced funclions. 13.
12.







Exampls 5

For a calibrated air speed of 595 knots, Rresure
alutude of 12,000 feet, indicated remparatura of

TZ™T ad & Tecuveary coofficiont of D9, Wwhat are the
dansity altitLda, trud alr termpararara and True sir spaed?

ENTRY DISPLAY EXPLANATION
DALT defina function DALT
—
18,000 18,000
18,000 entor prassura altiwde
12 k7] .z
IND -12 antér Inditatad wmp-
TEMP. arature
[-=E] =95
(113 anter callbraten xir spead
0.9 0.2
0.9 anter recovery coctficient

1229636034  obwin density altinude

[FiTaT o

daling trud air tamperature

0.9 0.0

@ oz en - recavary coeflicient
565 595

CAL Ba5 entar calibrated air apbad
CMF 63.54116837  obtain trug air Temp-

Erpture
E TAS [+ daflna true gir spaad

1
0.8 0.5

E 0.3 snter recovery coetlizient

MR 665.2174295%  chtyin Tud alr spaed

Dormity sititude = 12,296 f,
Trus air vernparature  « -53.8°9C,
Trus air epeed = &EBS knott.

&, Wind Trizngla {Wind A }

A wind trigngle is mads up of six BNLNe: = pay red,
around sgeed, heading, true air speed, wind dir-
BCTION ang wWing spaed,

Thearetically, qiven any faur

of the slx quantities, we can

0 ive for tha sthar two. The WD
coleulator provides £alutions s
w0 four catas 0f the wind

trianples o navigator may -

caunmar.

Solving for heading snd CRS
grounc spewd, GS
Solving for headiag ang
Trud air spead,
il Solving for coursa and
FroOung sprend,
4} Solving for wing dir.
action and wind spopd,

b

TAS

An error message will be generated whan the ChMF
key i3 preved if insufficient ar more than witficiant
Jats has been entared for theapingtul solation of the
wing triengle,

SPeeds can bo exprevsad in MPH, knots or kilg-
maters per howr, anc dirgetiong can be mameric
ar True, provided the chosan units aro used <on-
sisTenty throughout the problem.

To cenven magnetic directions |nTe rua e Ei D,

add the magnet.c variation [- tor W and + far [=]

o the magnetic directions.

Examplet ; Fing the magnetic hesding ana
aroandg speen fdr 2 true slr spewg
of 210 MPH, rmagnatic caurse of
1240, magnetic variation of 129w
and windg 1s 60 MPH from 1009

Tue,
EMNTRY GisPLAY EXPLANATIDN
[E] winpA 0 define tunction wind A
210 Fain
210 & ter TrUs 3ir speed
124 rzq Magnatic Course
12 51, magnetic variation (- fpr

W



ENTRY DISPLAY EXFLANATION
[EmMF] 2921138 us course is compured
178.3007922 pround spaed

S0 the true coursa of the atreraft Iz 2029 with a ground
paad ot 178 MPH,

Exampie 3 : Whatis the actuzl wind direction and
speed for @ true air spocd of 510 MPH,
true course of 1829, rrue heading of
159° and ground speed iz 490 MPH?

ENTRY OISPLAY EXPLANATION
[F)wiNDA 0 define function wind&

510
510 enter trua air spoed
182

182-00-00 BNTET true course
169

169-00-00 entar true heading
490
490 €nter ground speed

95-27-22 wind directlon |s displayad

114.9340751 wing spoed

wind direction is 852 27° and the soeed is 115.4 MPH.

6, Rhumblina Navigarion [N RMB)

This functlon cemputes the rhumpline courss and
distanca berween any two paint. The shormmt
distance batwean Two Pointe on The globs Is tha
great circle, Howaver, great circle ravigation ln.
volvas constant changes in heading while rhumib-
lina is tho constant heading path batwsan the
pointz, In low and mid-latitudes the rhumplios (s
sufflciant for practically all course and distanca
calculations which private pilots encpunter,

tan {452 + ¥ LAT. )
- —%

- ¥
CRS = tan 1 J80 ILNGS- LMNG )
tan (459 + ¥ LAT,)

60 {LAT 0 LAT)/c0s CAS if CRS £ 90 or 270°

DIST =
60 (LNGO . LNGSI .14 LATs aTherw ws:
whera; LNGS 15 langitude ol the starting point
LATS 15 latitude of the starting point
LNGD is langitude of the destination
LATD s latitude of the dastination

Nota: Accuracy deteriorates es distance wicrexes or at high
latitudas, The courma thouid not pess Through tha
north or south pola,

To lacilitare further cpmputationg, |_;:\Ts and LNGS

are replaced by LAT .. and LNG . rospectivaly.
Southern latitudes aril aastarn I(Rnﬂ'imdﬂ are an-
tared AS Negative quantitied,

Example

Eind the leg lenpths and ground course far a flight

from A116°59°5,15° 12'W) to BIGO 21'N, 75° 18w}

uzing the point C{30°12'N. 37737"W) a5 an [ntarmediata

- . point of heading change,

55,


mailto:th@tn.o@cour'Sl!of,heaircrllf1:l'2920withaground

ENTRY

27 Hpg
25

= ETo

DISPLAY EXFLANATION
27-25 LNG
0.88760143

0,38756103

ENTAY OISPFLAY EXPLANATION

o bME 55 40.55 LAT,
an] [x] 0.866736457
20 EMS) 24 2034 LMNG
[eon] (4 0.511494203
[E {12 HMI 1212 LAT,
126 $
Oan] &l -0.216207652
a7 -4a  37-40 LNG[,
EI'_)_. 0.171145474

= 0,962639678
27 Heg 25 27-25 LNG
Ein} 0.460458072

= 0.45246432 A
38756103 2]

=] 6.490329009-02 AB
az

40 37-40
= 20 W]
34 20-34 LMG, ' LNE

Bl 17-06-00
Bin] 0,294040325

o= 0.220729214
E zn’ 12.44726451
[F] t{gidma 12-26-50

1

LATI

So the Intermediawe point on tha great circle rogte
is 112028, 27925 Wi,




E. Rate of Climb and Descent

Tha rate af Slimb required to change z/titude in the
spacified distance is pgivar by:

RoE - 1AS(A AZLT} _
6;DI5T + (aam_'l‘}i
whana: TAS Iz true gir spaad
& ALT is elevation changs

DI5T is the disTence over which the change in
alevation is To 1ake plsca,

On the other hand, if the rats of climb is spacified, the
distance required to maeke the chanpe can be computad

as follows:
TAS x (AALTI? 2
DIST = - (& 4lT)
60 RDC
where: RO C is the rate af climb
Example 1 ;40 n.m. eeat of San Francisco {&levation
3n0D L} ties B Mountain pass haviag
an alavation of 7400 . Asauming a
climbout TAS of 95 knots, what is the
minimum ACC you must rRaintein to
claar the pess by 1500 teat?
£ A LT = 7400.3000+ 1500 = 5,900 fo
ENTHRY DISPLAY EXPLANATION
5900 E s900 o ALT
6076 =] 0871033574 O ALT Tnorm.
a5 % TAS
EEN 932481896
a0 ao DisT

Kty 1500 ois+e

ENTRY DISPLAY EXPLANATION
0.042906203 ( AALTI?
1600542906  DIST2 + { A ALT)?
40,0711784859

2505525498 AOL in knots

m@

M e

s00] 3.842542497-02 ROC in n.m./min,
f076 =1 233.4722827 ROC in feet/min.

S0 the rate of climhb 15 232,47 feat/min,

Example 2 : 1} adittarent aircratt climbs out a1 650
t/min and maintains an airspeed ot 100
KknoTs. What is the distance required for
It te climb 1o BD0D feet? (Again,
Za ALT = 5,900 feet.)

ENTRY DISPLAY EXPLAMNATION
100 (21 100 TAS in knares
5076 [=] 507600 TAS in feet/hr.
€0{z] 1012666667
TAS in Taat/min,

900 s300 SALT
Elsso 650 ROC

91918,97436

=T BA491897686
5900 24370000 (AALTI?

= £41A2375766

91729.92841 DIST in foet

Elsos 15.09709157
DIST in n.m.

So it taker 15,1 a,m. far the aircraft 1o ciimb ™
8,000 feat,




Appendix A

Errer Conditions

An arror condition results when an improper aparation
is perlormed or whan the rexult of an operation gver-

flows or undger flows the absolute range ot the calculator,

When an arror conditian occurs the word YEFROFR ™ is
displayad.

Erexs the claar Kay to clear the error condition,
Improper Operalion:

where ¥ = O

whemy < 0

wharm X <0

whara ¥ 1 0

where X = §

™

whare X, < 0

whess X < 0

sinT X when X > .
B eosl X whare X > 1
Overflow

Qecurg when » coméumd result is greamer than
5.999959959 x 10

Undevflaw

Oeeurt when 8 computed rosoit is less than 1.0 ¥ 1099

TB.

Appendiv B
Dperating Accuracy

Tha pracision of your catculatar depends upan
the operation being performed. Basic addinon,
subtraction, multiglication, division, reciprocal
EEsignMoNTs and upit conversions hava a maxi-
Mum error + one coudt In the mnth or lemt sig-

nificant digit.

while countless compuations may be perlormed
with complete accuracy, the accuracy lmis of
particular Operations depend upan the input

argument a5 shown balow,

FUNCTION (NPUT ARGUMENT

=
—
@K x F oo
Tog| E] x = O
x
[F] «
Y
[ 397

i gos  ¢e360d wr
A4 ¢

DOosTive X

ooy ¢z
@W QoK PG00 of

Qs a2V
&0 § geed gmE00

gy 280,550
110 € 3
1010 x 3

(] sin '«
Eﬂfnq'1x

[E1tarix

MANTISSA

ERADRIMANX.}
1 ceunt n 010

1 countin 010
1 count in D‘]O
1 countin 010
1 count in D‘IO

4 CounTE N D10
1 couns it DQ
1 count in Dg
4 counts in D1O
1 countin O

"t 6
E<5x10 10

E<sx10719
E<5x30 10




iqational F

Accuracy for the navigational problems daperds
on the parameters and alw on the function_
Generally, the accuracy It very qood, the error
being 2 cOUnTE in tha NinTh digit.

80.

Jp—yy

" CALIBRATED AIRSPEED (CAS):  Indicated airspean

* for density altitude (prassure.and Tamparature}.

Aﬁmrldixc
A QUICK GLOSSARY OF TERMS

BEARING: The horizontal angle at & given pome, messurac
clockwiso Trom e spacific rafernce datum, 10 a second
point, The direction of gno paim relative 10 anothdr, as
meatured *rorm a specilic retarence datum.

corractad for pitomtatic ingtalation and/or tha altituds
of the aircreft.

COVURSE: The intended direction of travel.

DENSITY ALTITUQE: Prgssure aititude corrpcad for
TRIMPSr atu re,

DEVIATION: Comnpass error duae to actricai £quipment
and metal parts on the airgrafr,

DISTANCE MEASURING EQCUIPMENT [DME]T Eauie-
mant for measuring the diztan<e between an girgratr gnd a
ground station.

GROUND SPEED (G5]:  The actunl spesd of an alrerafg
relative To the surface of the garth.

HEADING: The engular directlon of tha longitudinal axis
of an mrcraft rmeasured clockwisa (rem a referance point,
INDICATED AIR TEMPERATURE [ING TEMPY: The
ynearrected raading from the free olr TempPerature gaude.

MACH NUMBER: The ratio of the valosity of » bod¥ 10
that of sound in 1ho medium i which the cratt i maving.

MAGNETIC VARIATION: The difference betvween Mag-
neTic end rve ngrth, Variation it positive for westerly and
negative 'ar easoarly, Thus Trua Course + Verigtion =
Mapnetic Coursa 30,48 b
NAUTICAL MILE (NR): A unit of distance usad in N
igation, 6,080 #1.: the masr length of one minute ol long
itude on the equaior; approximaraly 1 minute of lartuade;
1.15 satum mites,

PRESELAE ALT TUDE: Reading on the altimater whan
it is =at a1 20 83,

RHUMSE LINE: A !Ina on the surfaca of a sphere which
makés equal obligque angles with all meridians. A I6xo-
HOMIC curve,

TRUE AIRSPEED (TAS): Equivalent airspaed correcred

1.




TRUE AIR TEMPFERATURE (TAT): Bacic zir temp-
erature correstad for the heat of compression error. Also
known as ouTtsice air temperature (DAT),

WARIATION:  The difference between maanetic and
True north. Variatian is positive for wasterly and negatlve

for easterly. TRus True course + varraTlign = magnetic course,

WERY MIGA FREQUENCY OMNIDIRECTIONAL RADID
RANGE {VORI): A ground transmitter radiating dis-
actional signals by which an aircraft finds +ts bearing.

APPENDIX D

Rechargeable Battary

AG Operation

Connect the charger 1o any standard glectricil vuth 1 oo
Plug the pack into the Calculator. After the il ove
CONNELTILNS have been made the power swilch 1y 1
wrred ON,

Battery Dperation

Dixconnest 1he charger cord and push the powa swvie b
TON". With Normal use 3 full battery charoe can b
EXDeCTed & SuPpPly up 10 2 hours of wDrking 1ime,

When the batiery s low ligures on display will chim, 12e
Nt eGRBNLe DaTtery operaTion, this ipdicates the e
for a banery charge. Use of 1he calculator can be
continuad during the charpe cycle,

Battwry Charging

Simply tollow 1he came procedure 35 in AC operation, "o
Irave Lhe power switch off, If 3 power cell has complaciy
discharpged, the calculator should npl be opergted on
LaTrary powesr LMl oy has been recharped for a1 least 4.6
haurs, unlets otherwase instructed by 7 nouce acccmeany -
ing your machine. Batteries wall reach 1ull gfficiency

alter 2 or 3 charne cyelpes,

Use proper Commpdore/CEM 2daprer recharger for AC
speration and recharging,

Adapter BAD ar 707 Norwh America,
Adaprer 708 Englang,

Adaprar 709 West Germany.
IMPAORTANT —Law Pawer

1f hattery ii low:

3. Display will appear erratic

b, Dusplay will dirm.

<. Display will fail 1a accept numbers,

IF one ar 3ll of the ahowve conditions ocaur, you may check
far a |ow batzery candition by entering a series of 2's. IT &°s
fail 10 appear, operations should not be conunued on
battery powver. Unit may be operated on AC power. Sea
brattery charping explanation. If maching cantinues 17 be
moperative see guarantes section,

az



AFPENDHX E Symbol Given Multiply by To Obtain  Symbol

INTERNATIONAL SYSTEM OF UNITS (S1) km/h kilometers 0.2778  meters par tec m/1
CONVERSION FACTORS per hr
kn knats 0.5144  meters per sec i
Converzsion ta Metric Measures MAZS
Symbal Given Muttiply by Ta Obtain  Svmbol az ounceslavdp) 28,35 grams ®
LENGTH b pounasiavap) 0,4536 kilograms kg
ton  short ton: 0.9072 merric rons T
in [nehot 25 4+ millimeters mm (2000 1bs) {1000 rg)
L3 teet 20.48 cantimetars cm DENSITY
vc_ yards 49144 meters m W pounds per 16,02 &ilagrams per kg/mS
mi mles cubic foat cubiic meTer
{statute) 1.609 kilometers  km FORCE
BT mFIus' oz, cunces-lamce 00,2780 newtans ]
{nautical) 1.862* kllgmeters km b, pounds-force 4 445 FEWTORT ]
mlcron 1.0 micromerers pm ka, kilograms-force
A% angstrom a.1= MAROMaters nm 5,807 newtans N
AREA o dyr  dynes 105 neWTons |
el gircular mils 0.0005067  sq.millimerers 2 WORK, ENERGY -POWER
mm frlb, footpounds 1,356 Joules J
in2 wquare inches 8,452 =g.centimetars Aprce
cmd? cal calorle A, 184" joules o
2 square feat  0.032940 sg.meters rng {tharmoehem)
yd: square vards 0.8361 sg.meaters Btu  British thermal foules J
i saq.miles . PLIEES U 1055
(sTatute} 2.590 .kile- hg horsepower 746, watts w
maters ke {2lec!
acrey D.4A04T hectares e/t
VOLUME 11¢?m2) ha foot pounds. 1,356 wate W
fl.oz, fluid ounces 29.57 cubic cm em? ar ml force per sacand
s} {millimeTars] Etush British tharmal TS v
pal gailonstUS lig} unim 0.2321
3,785 liters 1 por hiour {Intl)
pel daMans {irnp} PRFS;_.SL’RE )
a4.548 fiters . Ib./in<pounds-force 6,595 KilopaEcals kPa
in?  cumic inches 16.39 cu Lant /inch
meters em3 16./112 pounds-force 47,88 pascals Fa
#2  cubic fesr 002832 cubic marars m> 2.”001
yd?® cubic yard 0.764§ cubic merers m3 kg./m
bbl barrals{ g Kilograms- 9,807 pascals Pa
petrbt 0.1590 cubig meters m3 farce/merer2
acre feat 12235 cubic meters me mb  millicars 100.0*  pamcals Pa
SPEED mmHgmillimatrs of 133,3 pascals Pa
fUmin 5.080" mitimeters /s Ha
faat par minute e secand in HgQ inches of 024591  kilogesca's kPa
mifh miles par hou¥ warer{290F)
0.4470 MBTBFS e Mm% fr HoO feet of waler2.989 kilopascals kFa

B4, zec BS,




Symbols For Guantities
LIGHT

o fopmandles 10.76 ux la Cruanticy Quy, ) Unit  Identicy
fL  foodambarts 3.42§ candelas por cd/m? Symbol  Unit Symbol  Unit
0. merer langth ! meters o]
mass i k
Symbal  To Obrain  Divide by Given Symbe! sime 1:1 ::_.,%g,::m ;n
Conversion FROM Metric Maasures frequency £} bare Hr  ifs
TEMPERATURE angular frequency W radian por rad/s
. -1
Symbol Given Compute by To Obtain  Symbel arca A8 :O?M«ter m2
oF SEahrenhen (BF,32).2. CCelsiuz i walurne Vv cubic mater T3
9 - VEISLITY ¥ moter par mie
o OCalsius QC-,:* 32 OFghranheit °F seeond
* Indicates exact value 5 grraT when rgunding acceleratlon (ilnear) a mn;ar per 2
e mis
force F NeEwTon N
torque T.M newton meter
N
aressura 2 pascal Pa MM
remperature .o
{apsalye) kelvin K
Temperalyre ()
{custamary) dagree Celsius ©C
artenuation co- [ =
efficignt neper Sar mIrNp/m
phasa coefticiant /B radian per
meter rad/m
Progagation 3
coefficiant reciprocal

(X' W-‘P‘Aﬁ) meter m*1

radiant intensity Fi WaTt per Wi
steradian

radiant flux Fa watl

irradiance £ walkt par w/m?
3q. meater

luminous invansity [/ candela cd

lumingus flux ] Jurmen Im

INMuminance £ Iy 1% im/m=2




PHYSICAL CONSTANTS

alectronic charge ... .6 1.602x 1019

zpesd of light in vacuum . & 29979 % 108 mss
parmittivity af vecuum, aloac const... & B.854 x 10012 F/m
parmeability of voouum, mag canst, m 2y 107 H/m
Planck constant i A 6626 01032 vy
k
F

Boltzmann constant 1.38 x 10°33
9.6498 x 10 £ &/mol

Faraday canmstant ... PR
swardard gravimrtianal mcoeleration.. 4 5.807 en/s?
normal “mcwhefic prefom ., ,,.,,., atm

101.3 kPa
FACTOR 1072 wra T10 1 deka a1 Q€ mierg
UNITPREFIX, 10% piga G 109 nane n
SYMBDL 105 mega MITY geei 1012 piea @

1S kil k102 conti & 10-19 famzo ¢
102 hocrah 103 miti miDr '8 At 1

b
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