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KEYBOARD LAYOUT AND INDex 

0, 23456789: Nume.... r k~"" 1", <leu an"'" (pa!J8 

decimal pOll'_ (1'_ 10) 

8 g Q g Ae;'t\"Hn''';C OParn,on; (page 12) 

I!I' E~.c"w, ~II " ..n<ll"~ arl'thmetlc opee"tlon. (page '2) 

,.!,,!, To b~i" ."d ano .. n,aw ..,., of .'Ithmetlc 

op.'."on duelng ch"I"I"g (paili' 13) 

;';". 0.......1 ~ .."ctio... 

Ch.nQfl .Igll (pOg. 10) 

1E~l>ona"tantrf(pOQfl 10) 

Ka". lor .nt.r.nll" ""mbe' in Hou'/O"llr_ 
IroIln"tto· 5-oncl mocl. (1'011_ 18) 

Sq".rlng or uklng _qua'a ,,,,,t of o;s~lav number 
(1'_141 

F1.lolng '0 'the ~th oo...e' 0' taklnQ 'the 
"ll\ rOOt of V. (pell" li:;l 

t;:;t;:V1, !'ac".nQfl 'the _0 o"erands 01 edtMmetic 
~ _ee"I<'"•. h:iagoo' 17) 

l!!IJ l!!l ~ [!j' Common &t><l l'a'tu,"1 10!j8
rithm o, ...ntllogarl'thm (paQe 14) 

IiiiilEiiiI lWiJ ~ ~ ~ Trigonoma...ic 
and In"""e .rlgono_ 
metric funCtion. 
(P&lI" 15) 

To cOn~a't the mode and 'he di,pla".~ numboo' 
11'>0 ""9'"a. or 'aolen (pal!" ·,9) 

%..___: O....r""'. th.. cOnnan. _ 3.1415921554 (p.;3l1'l 20) 
lI:l:l:DI ~ ITIJ S"l'02' RCI.::> ~ 

.\Otto recall or a'dci Ji.pl.,,,.~ number '0 Mamo", 
10e2(p_21) 

_[I'	 IC.... fo' .d""lnlJ't!'I';-';;bO~';:'tho-k.Y-IOPiunCl,ons 
(INIIlI 10) 

Inv~'''' kay. ","'0 in unit con~e.. ,,,n< (p~~e' 'I 

C'ev ~ey "that clean: "n'trY ", ,,,,"thmet(c
 
"l"',ation~ (''''lI'' " I
 

CA Clea, oil ,,,.i ..e,,, e~ce"t ",,,..,or;,,s 1 a"d 2.
 
,~ (pege 11) 

Vettoe Manipulation 

IOIR,1 jSPOj ~ ISP0 21 OCoysf,,'ented"9 

thi> Ol...ction ~nO "'agnitu"e of ;n.. ht 0' 2nd 
vec'tO' In v""t'O' aOdi'ion 0' subtr.,«I"n (p~g" ~~I 

~ h "'''''c''''''' .....cto' aooition·or subt'~t\i<)n 

DlR", SPD Ha,dev,," t~"Oj,attlon 0' m~g~''''';'' of 
R .-----------. r--, 'he ,~u't<m, vec'o' (p,.yH 23) 

Pa'ametoln for Wind Tril'lngh.
 

Fo' on"',i~Q or ,e";eving -the wino oi'O'CN>n
 
[oag,· 301 .
 

F", en'ering ,,',etrieving wind .pe",,' (p""" 301
I~~DI· 
~,	 Foe entering 0' """I"vin~ 'h<' """".0O of an 

3i,cr~ft Ipage 30) 

FO' ente,ing 0' r"t"ev·'ng the "ue .ir 'Peed 
"I 3n 3i'e'a" (pa~ 301 

Fo, en"'rin~ 0' , ..",..v,,,~ 'he cou''''' of an 
3i'e,.,1, (pa~ 30) 

@]:I	 Fo' en",,,n,, 0' 'e,,,eving the gI'OUh"·<O""" 
of an ai'craf, (P3l1" 201 

G"nerall'....amlrte' ent,;"" 
I D'ST I.	 Fo' M",,;n~ ,,, ..,..-ieving ,he "i<t.,nee be""",,,n the 

ol""a!' ano ;,. O".,ina,ion (page 37) 

Fo' "n""lng or ,etr;oving the 
dl'tSnCe< between tWl) poin,. 
{u,a" Tn p 2VOR, C COB" 

~ (page 2S, 3S, 38) 

~: Fo, Mto,;ng 0' '''t';evi''g el,ffe'''nce 'fi a't;
 
"-lel" be'tween OM~ ,,~,;o~ ~fid .;.~'.~t (Useo
 
in DM~ ca'ccdat;on.1 (".~ 2~)
 

s. 



For M1",ing or·"'"ievln" ,he speed of en elrcrah 
a> mea:;ureo bY OMI: (used in OME celculati'm) 
Ipall" 24) .---. ,..---, 

D;st"nce flo...." bY ajrcraf, (co'""" in ~
I~~SNT I: Calcula(ion! (pall" 25) 

['5i"!r'i'1:	 Oin,m"", off the plann<>d coo,,"" ("000 in 
C COR Calculation) (pall" 251~ 
~ 

0'_"'0> Alt;,,,d,, [Used In MACH. OALT,~: 
~ r----; 

T AS, TAT_Calculation.) (039" 29. 28. 27, 26) 
~~ 

Calibrated Ai' Speed (U$0d In MACH, OALT, 
~~ 

TAS. TAT c"lculet;oM) (P39" 29. 28. ].7, 251 
~~ 

Incllcated Tern!>" ....t"'" {U"",O in OALT, TAS,,..-, ~ 

TAT Calc"I",;o"s) [paS" 28. 27, 261 
,-~ 

C!J:;;;;iE:l	 T;ma ;'1""..,0 bet"".... " twO events (,,""0 in r 1VQ'1 ano ~ Calc"I""'on.) (oaoe 34. 33) 

~ [!g} Read;",.. 1.om VQR nation. (U..,d In 
P'VQF\ P ::'-VOR. OME. N 1VQR,
,------,',-------, r-, r--"l 
N 2VOR calculat;ons) (pago, 34• .35, 24, 37. 38) 

~ ~
~	 

Beer;""" be"""""" object> (u!I0d in 
~. ~ 2V0'11 (pago 35,Jll) 

LNG LAT ,LNGt;:: Ente,;ng 0' r<l't,i,,~· 

-~ ;:.:...:....o,;ng 'he latitudes o"ol"ng;tuo... "f 
th" "a",i ...g »oint ....0 oesti".,io" 
(u...O;n NRMB .nd P RMBl 
{page 36:-:i3i' .-----. 

Function Definition Key.
 

DMe Ini".tion of elM!: (Distance Me:JSuring Equip·
 
.~ menr) Spe,,~ correctio", func,i" ... (""11" 24)
 

C COR I ... ;,.""" tne offc"u",,, corr"C"Ci"n 'uncti"n
 
~ (P.S" 251
 
WINel.c.
 Inltie,e. tM .0lutiO<l of , .... wind mangle 
~ (P3"" 30-321 

MAeI-: Ini,iates the calcula,IOn ot MACH number 
~ 100\1<1291 

'n;ti..""" t ..... c"'wlnj,,,, of demit}' altitude 
(0"9" 28) 

in't;otes , ..." calcul"tion of trW air speed 
(oage 27J ,.
 

Init''''''. ,,,,,, Calc u lat'on 01 ''''''' air ""TlPcraw", 
(P31J'125) 

In",., ... ,ne run<t'on. '.n~'ng Cucoen,
 
po.;r;on by Rh"mb Ime Ip35l" J31
 

Init; .. _ f;"'O;n~ pn,ir;on by ; VOp. I"oge .1~1
 

',."i.,,,. ',no'ngpo.irion by:2 VOR.
 
IP3!l<> 351 

~ In;,; .... , n by Rhumb I;nti> 'P."" 3{;; 
N,VI)R In";a"',naui!",.ionby 1VDR (P• .,., 3G) 

N 2VI)F! ''';';~re< nau;!",lion by 2VDF? (.,3~ 3~·, 
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OPERATING INSTRUCTIONSII. 
FUNDA....ENTAL 

1.	 1'"""" On 
To .....;tch On the c~lcul..or, turn "the."""jtc~ 
'0 t~e left. Zero in disOI~y ;ndl="" "tha, 
oowee i. on. 

2.	 Oi"l'lay Fonn<rl 
At "'ost. fou,.t;,,, d',g;1;$ (inoluding .1n~') 
can be dl>",~yl>d on you, c"lcul..tor. 

•Tgn of "'.."'i.... 'ign e"", 
0{ onent 

e"o· 
onen, 

".,ant;S~ 

T~o ",ant" ..a '.... rn""""'u,,", 01 ten dig·,,, 
.....;,... or .....i"thou' .. d ..cim~1 "oi"', T~e ,ign 
of t~e ",..nti_ i' po.lt;ye if tn<> .;gn of 
t~e man,i""" "I;..ld I. ,,1<> 11; and n<>ga,lve 
it ,ne .;gn of"th<> m .. n,; f'eld conUlln• 
.. '"_'. ';lIn. 
T..... e"Ponent is .. ma"';""u"" of <wo 
oigit". TM""gn of "' .... "'pone'" i' PO'·
 
;,]v.. if "the .;gn of "the e",pon ..n, f;eld
 
;s bl"nl< and n.. \lO';v" If tne .ign of the
 
e"ponen, lie,d conta;n. a "_'. "gn,
 

Your "",lcuietor ~a. t""O d;.play dot
 
;ndlcatocs, on.. on tMe left end of tne
 
d;.plaY to ;no;"et'll"th.. upp..r fun""on
 
I<ey mode. "ml th.. othee on 'he right
 
of t~e ...cond .."ponen, digiT to .;gn
 
ify redlan mode.
 

The NaviJ)il'p' 60 al= ~a. a bu.y
 
signal _ic~ aOP"ar< on Tna left 01 "the
 
lell most (l'rQ'1l of lhe o:nsplay. The buSY
 
,ign,,1 is a da.n """nlcn "Ope.. r< """hen"
 
comoutat'on i' be;M c.. ,,; ..d ou,"
 
Oep"""ing"ny key .... hil .. the buSy
 
,illna' •• s~o""lng do'" nOt "ffect"the
 
compu""tlon . 

SamP'e di'ol..y; 

u=. 141)75498 

,.
 



Uppe' Fun~tion control K@yand Inv@''''' 

K@YS 

T~e.""1:"1 ~ev is d<>p,c..e" ""Mn an u"pe, 
oa... ~ct'lon i. ,eq,,;'." (fun"lon••bo..... 

K@y ,0p,1 

TM !(inv;] ~"",i< '''Qui,." I", ot>la;nin~
 
me un>' cOnu.","OM (I'om un" ~ m
 
U"" lJ.
 

,"aTE, 1) WHEN REOUIRINC; ·CHE 
UPPER CASE INVERSE 
~U"'CTIO~IS ISUCH AS 
THE UNIT CO~'VERSIONS). 

THE OROER O~ E.NTRY 
OF THE ill AND l!lnuII 
KEYS IS NOT IMPORTANT. 

2)	 'F TRE m KEY IS 
ENTEREO ACCI DENTAL.L Y 
DEPRESS IT ONC!:; MORE. 
TO REMOVE IT FROM 
THATMOOE, 

<. CJ...""g 
a.	 To c1.,a, "'" """0""""$ ,,"'ry ....nd@
 

~.ep;na "',," "utne"CBI eo,,;"" ;"'.c'
 'j
dep, ••, EE::5 0'>1:"', 

!" ....ina ~ once 01.,." 'he di<pla\·. 

b.	 To olear a ""le"I"';on .nd oil""" fOr "'• 
.. " ... ,lna,,1 aflotl'l&' calcc·I",o'l. c.p,.... 

~ ,w;ce .u<O<!'U,,,,,ly. 

c.	 T" <I....' th., ....,mory ",q;st.... d~",c... 

~~ 
d.	 T" cl.,., .he ""Icul.l;on •• ..,@11 "" ,he 

mern"", _"'en. ,,,,,",en 011 ,ne "0""" 
a"d ' .... "eh ,t <In egad'. 



Simpl .. Arilhm.nie 

Fou,func,icrl5 EJEl0G
 
To p<!r'form simple addition. subtraction.
 
multiplication or divi'ion. simply en'''' a.
 
the prOblem .ppe..... :
 

",xample " .. y .. z 

KEY 'ENTRY DISPLAY EXPLANATION , , 
, for <imple .d~ition·G:l , , 
,G ,• 

[3 , • , • • 
• F or ,imple ,ub"action. multipl,oa,ion or 
a'vo"on, sompj:t,..\'r<:so the ,,,,,uired key (j.e.,
B.G}. orl±ll. 
R"ma<k:	 The .S,keY pre..,nr< the f1n,,1 

.............r. Tho....-;.. no need to "nwr 
tt>.. ~lk"Y "ftllr .t>e firstQP<!r"t'on.'"d. th.. r...ult ,. d'splayed ehe, 
<l>e t<:"ot'on i<e'Y 's dep..' ....d. 

7,	 Chained Caleuletio... 
Chained calculation. involving sa."ral ope,e· 
toon. sueh ... the ealeul",;on of tt>e sum af 
p'odue" or the proihrct'of .um' can b<! 
"""ied 0':'. bY u.ing paren';'h"""",,, ref~, ~o 
oage13 Simple chaining'can be ca,,'ed 
out ... follows;~ 

E"am"le, x x y ... w--.- 
KEY ENTRY DISj'LAY 

d:iJ 
, 

w

,,:y -;-w 
Chaining e.,," be e""ieel out wi1h most 
lu~ctions although it is ~o, s""iI3ble 
fo' oen.i~ "d"an<:<od funct'ons. 

No'e' 

,.
 
Tt>.. u ... of paremh...... is v"ry impo""",
 
in ch"inea calculations because paranUl ......
 
allow U1e "ser to en"', tt>~ eo"at;on e"actly
 
... it is _itt""',
 
To i1lu.t'"to this pOint, tile tollowing "xample
 
i. provido><:l. ' 

Example: 2 " 15 + 3) 

E,.,tor a. folio..... : 

KEY ENTRY DISPLAY EXPLANATION , ,GJ,	 ,ITI , ,I:tJ , , ,	 , ,-e0 
G	 

~ 

:!" (5 + J'i" No,e,	 Par..nthe.... maY not bP. available'
 
for ca"a,n Mvene<>d f"nc'iom:.
 



, Si"g1e FunCCio.... 
Finding .qUat~ of numbo" 0 
To fi"" me "'lU~'8 0 number .,,,tar ~he 

n"""be,_ 'tl"" O·P [2] , 
Finding <qua..., '00' of "umb..... fX 

~ 

To 00,.,,, the .q"8,a 'Oat <:rf a number_ enter 
the number, tn.." " ..p,..... 0 ~ 

No"" Vali" lor " .;. 0 

Finding 'ec,procal at n"... b.... ITZa 
Tn.. r."'procal 01 a number ....n M "buln"" 
OV e,,"',inG in tne numbe' and then crapre•..
jng tn. k"'V rrz.;:].
 
No'lJl: Nat ".Ii" for" - 0
 
Find;,,; n.t" ....1log,a.lthm of numbef1; !§] 
To lind ,ho nan".1 IPlIa"th.., of" number,
En"', rna numbe', t!1M "ap._ (Gl . 
N<l'lJl: " ~O. 

Finding .. to the pawe,. (£] .."
 
To obtllin the .. ", the po....,,, o1';riumber,
 
.~""~ the number. ,n.,;; kev In[£J..L:.
 
F,"d,ng common logarithm ai ",,,,,,ben ~
 
The eommon Joga,ithm 01 .. "urnb.... """ be
 
oMe,nee! OV entarlna In the ""mbe' and 1hon 
ooo"""i,,o l§]:
 
No","' ,,>0.
 

Find'nll """..."on """Iog ot "umbo." 10" 
~ 

To ... re"I.," '[t", eOmm"" .ntilO/! of .. nurn.,e" 
"",e, the numM,. then ~ey In.0 10" 

~ 

".
 

Finding Vjgonomitl'ic functio... (]El , ~. ~ . 

- ~~~ 
To fmd ~he 'Tne of" numb.... in des..-. en"" the 
numb.., and the" deo'''''' @g. The C~i"" and 
ten"",n, can be ob,ained $lmile,ly. If YO~ to 
eale"'a'" .he Sin.. of .. numbe, in ,edlano 0'" the 
cale"I",o' in ,h" ",<::i"n mOde by on=om Q±±' and 
""en en"", in rne n"mbe" fOllo_d by B----:-The 

eo.in" end ten!!"nt een be found 
.im;'.,ly. --- 

Note: (1) In"".." .ine "nd c".inoo~1. 

", al$O ten 90" 0' tan ,"/2 i$ invalid. 

I 
,i 

'] 
1 



10.	 DOUble Functions 

Finding y to the power >c 

To rai... a posi.ive numb<>r '0 any power, en"", 
as fono"",,:
 

ICEY ~NTRY DISPLAY
 

, , 
,0 

"	 " ,[:::J , 
No.e:	 >< can be an ;n'8ger or a decimal. negative
 

0' pos;';iva.
 

Finding Y to 'he rool ,,0 :ti:
 
To o"",ai,, the '00' ><, or any posl.;venlimbe, y,
 
an"a, as lalla,""",
 

I<EY I:':NTRY D,SPl-AY 

,	 , 
[iJ..jy , 

" • I 
:r, G 

No.e:	 >< can be neQ3.;ve or posi.ivc, an I 
in"'l/O' or .. doo:imal. Ho,",cve" y i. 
""IY posalve. I 

! 

DISPLAY 

, 
y .; >< 

NO~' 
You con u~e me "><chan1<t 'Bogin"r ~ev fO' 
m .. 10 IJ 0",,, nll ooera.io"" di~j.jo". 
...btrso',on. po,""", e"d 'oo'!" 

H. 



Hou.-Minu•...s...::ond Fun~ion (a. Degr_ 
Minu'e-S"""",a Funct,on). 
~.	 Htiu,·Minut...s...::ond EMCY 

To Mte, numbO";" rn .. ~ou,·min"to· 

.eco"d \." dc~,ec·ml"" eco"dl r",m~t. 

ente, the hou" 0' degrn (I"""IIC' u" ta 
99991 and then dcp,e><l:8:MID . The
 
minutes Can b8 "",,,rn,, nex' followe" by
 

d"p,...,lng [H"MS) . To en.... ' tM """,""SSi
<lllte, t~e .econd, and men "'cP,.... HM
 
(BOth ,he miaut... end ,he ,.,,,o~d, can be
 
.."'e'ed up to 99, in ,n<ell''' 'o,m.1
 
Su"p".,ing we went to enter::;O de.g,,,,,,,. 
45 minute>; and 1 0 .eco,,"" .nt." •• folio""", 

",E'" ENTRY DISPLA'" EXPLANATION 

"	 " IHMSI	 20· .,	 ::;0·<1.5 

30-4~· 

30·45_10	 ::;0 d""ll,e...
45 ",;nu,;,o_ 
, 0 "'cond. 

"th~ mlnu,e, 0' "'cond. en'e''''' 0"" 
<;I,eat.r <nan .>0. de"",<sing an ~,ifhm...,ic 

o""'a'o' 0' ,l'Ie eou"l. I<ey wi" no,moliz"
 
the ",.,.we,.
 

b.	 Hour-Minuu-Second ArittHnetic
 

A,i,;,meti" operat;"n. ",eh as addl'ion .
 
• ubtraetion. ",ultiphca,ion or dlvlSiO" can 
be carri.." out in m" H·M·S fO'mat, Arith· 
metic opcra,ion, _Cf. ",," I;'" , ....to. I, 
c~",,,,,,od in th.. HMS mode and 'he .ec'Ond 
In Mdmal. will ~,ve r"'ul" in th.. HMS 
mode. Addi,ion 0' ,ubrr.:>ctlo'" with t>",~ 

lae,or> in 'h" HMS mOde "",;n not c~~~g.. 
th~ mod~.
 

Howeve,. ;, """"p"cati'O~ 0: diviSion "
 
o.:>rd"d " ... , 'he ~~fjlt will a"pc",'" deoim.1 lo,m.
 

c.	 HMSfDllClm~1 CortYar$lon 
To oonvert the d""lm~1 r",,,,. iMo ,n" HMS 
1o....... (i.e. hou ../dell'.....minu'.....econd.J 

d~P""'.®~ 
To Cbtam the dec;m~1 10"'" "",han you have 
,~e d'.piay ," '~e HMS mode. dep,e.. 
l(inv)!CEi~. 18. 

12. Q!9...../R~dja" Convers;""", e. Modes 

When y.ou r~<luire "it~"r. """''''''''/'adi.>" 
C<J~vp.... 'on or a change 01 d .....' ...i'..<lj." 
"''Odo!. p,,,,,,, 

m d~, 
p"",.jno the ab"""'~both do th.. eon
.."".ion a"" ' ....... 'he <nO"". In omec """'d. 
i1 you, "al"ulation ;, ,,, "~ll'''''' mcde arId . 
F ~ I. "n•.,...d. ~ d<>g,_ to rBdian 
conve.-.ion is do"'" ~n~ ~o"r Cal. 
culato. Is put In ,ad,on m""",. Lil<ewi"" 
if YOU, c.olculatp, I, in ",dl,,,, m<>d" . 
and F ~ j. 0'_. a c"dia~ '0 
d~ .... "on..~.. lon i$ done and ~OIJ' 
=1e"lo'o' I. pu~ in d~r..... mod.... 

~~: ... 'e, de"e,mlninl1 Your colc,,'''''''·' mo<,o 

1)	 When Nrn<>d on. YOu. <alculator is 
initially i" deg.- "'<>de. 

2) If the'" is a ""cjm~1 Doin. i" th" 
."pone", fI..ld of Th" <!,.play. Your 
calc"latoc i. I" ,adian mO"". If ~Ot. 
yo", calcul"tOr I, i~ deg,ee mOde. 

". 



"- ,u'"",,"JC'O'""~,ions 
The unl' ctr,w"rtjons a"a',I~ole on your NAVIGA TOfl 
600<" s, follows: 

CONVERSION "ACTOR 
OUAr-lTITY Unl' 1 '0 Un;' 2 <0' 

U""2 Un"1 

"am'" ",Boo"tO 0.861197624' '.lS(]779443(mil "'" 
~" nautical ",II... 

!km) nm kilometres '0 0.539956603 1.8,,:< 
~ naY';cel mll<>' 

[mll,_ met<.,. "to fee, '3.260839895 O.:!l043 
~ 

(OF 1 "c deo'"'''' t="h'enh"il ,.,~ (°".32) o 'to dog,,,",, (C~9l'32 

Cent,g,""" 

:0) omS "ec,mal deo'''''' , oegr..e ~ 60 """'1'''' ~ 
.-- to dog,eeo/hou< ~(]O ,..cond• 

"',n"w·...cond. 

Pi C.,."tant 

Note: IT c ? '415926"4 

'4. Memory Regis<e", .. nd Me"'D~ Funcflons 
The'" 3'" a maximum 01 two me"'",,,, ,og'<"'''' 
"""lleb'e tor the '15<1,. 

a.	 Storing the Display jn M"",ory Registe, 

]no,! ~ 
For,'",;""" numoo, On <:!i,plav ,,, e ",emory 
reglst.." .;"'»IV d"P'''''~ o'0<>TO 2; 
For ,n"anco, '0 sto'.. 45S In m ..inocy ,pols"", 
1, en,.., <155 and depc""" [STO 1 I. . 

b. RkOlling the Quantity Stored in Memory 

~~~ 
Fo' reOJojl;nij a value stored jn a m ..mary ' ..gi<"',
 
simply ""'0'"'' AcL 1 '0 recall va'ue in
 
'eg;"e,l and depress F A'CL 2'<0 _ .. II value
 

;~ '"g,s'e, 2. To ""'''''10 4ts~d in "'emory 
'egis"", 1, d ..p, ..... 1ACL 1 1m ob",in 455 On t~e 
d,solay. 

c.	 Addi,;on!Subrraction wi'h Memory R"!j;st.., 

~ ;E:2 
Anot~e, i,;:;;;;:'tant leatu,e of t~e ealevlato' ,. 
that addition 0' sub""",io" ea" "e ce",ed o~, 
di,ecTly u, t~e ",e",ory witno'" ",e need '0 
racell toe ",I"e. Fo' instllnee, to add" value 
j! 1" ""nat""'.., is sto,."d ,n "'e",o.,." ,egl", .., 1. 
cn~, ~"nd djP.",.gn_ To pbtoin Tn.. an,..e,. 
p,e.. ACL 1 \/a'o"""an be "dd.. d Si"",•• ,y
 
to m .."'o.y·r..g·" ..... 2.
 

,~, 

;1 
'i 

j 

w. 



III OPERATING INSTRUCTIONS.NAV1GATION,AL 

Na..igation Problemso. Using You, Na"'ll"tor Calculato, for Solvi"" Navi~t;on 
P'oblem<. v+	 v· 

~	 ~In ...." ..'al, the I<ov """uence .... ould boo.'" fOI'o_ i " Vecto, Addition an.<:1 SUbtract;on 
Steo"	 Omine <he function to be ~erfolYr".<:I-

a,g,	 m WIND./l.. (NO.... ' 
~ --. 

The F"nC'llon deTinitrons ali!~ea, abOve lha 
kev top:; in special lenering). 

I HOG' Numb.' ~ 

Stop :3:	 Start ,he cOmp""",ion bV ~r... lng ~ 

Tha re.ul' .... ill be dlSOlayed. If tho rosult 
is mad" up of two ....rt1. en. of 'hem w;U 
be <:I;opleved and the o.he, pa,t can be 

ebt.ol.-.ed bV p,e..in" the • .,."oprl.t. 1<8'1'; 
",g, cou~ will be displevO<:l ..tt.,r~ I, 
P'''''''''d, to llO't 'h" grOund .O....d, ...... h.~e to 
,hen ,,,= ~, 

In mOst ca_, th" pa'3mlllo,," "",,,,.. <1 will 
not be chang..d bV "' .. computation, ..nd 
they "a" bol "'tr'''''..<:1 by p''''''in,.- "' .. '''m'' 
I<.. v as;n 'h .. peram..... r entry, o.g, 
~fo' ,,,"i.... ;,,g "'.Ie ai, sp....d "n",r..d, 

a!"'tO', th.. comp"ts,!on. 

"',>to :	 Th. calculato, has,o be In deg"", 
""3de to' onv na ..igation PrObl"mo, 

e, v+:	 (lJIAA.SPO~l (05'"""','.""'0!\) 
(DI A2, SPb;l 

I b. V· <'0"""'"-,','e'O"~l (01 A" SPD~) 
(01 A... SPD'.. ) 

I
 KfV SfOUfNCE
 

'NPUT/DATA KEY COMMENTS 
STROKE 

CI ..a, the ~~,~me:<r' 

...~,,"''' bef""a on',,'· 
'n~ ~ n .....- ....., of V""""'" 
(o.... i~ F g in c~.., ot 
cha:n.;n.~l 

Oi'..c.;on of , .. ~ector ~ 

Mag"itud.. of lot .....ctor~ 

Di''''''tion of :lnd vectm 

E5J 
Magnitude of 2nd ..ec.o, 

FPD2 1 

rtJ ~o, Thi. ",ill C&''Y Out the 
vec,."	 ~dd;tiO" or sub· 
trac';O", ..nd di,ectio" 
of cesultan' ~eCtO' ",ill 
be di<pl~ved ~u,o· 

mah""lIv, 

E! SPO	 To llO't m39";tude ofR 
.-. <he 'esult""t ""c'or, 

N01e:	 At"" ....~'uar;o" of tho r"'~!,an, veoTO', 01 R 1 

an<:l SPD, ",ill be ,eplacO<:l bV DIR .."d SPO
R R 

to lacilitatt> furthe, ope'~tidns, 

;."" \7,+ \72 + V + + Vn3 

".
>2. 



2. DME: DME Speed ColTllCtion 

To cor",,,, for tIle ground .poed obta'ned from 
the OM!: $peed Ind,ca,or when ,ho olrcrof. 
is no' flyinll dlrectly,O or from the OM!: .-union, 
dota may be e""..red ..o folio .....: 

KEY SEQUENCE 

INPUT/DATA KEY COMMENTS 
STROKE 

[£]OME S,art.eq""nceby 
f""""""l defining the DME 

func,ion. 

S"eed of o'rcraf. a. ISPDl 
obt.ined from DME ~ 
reedTng (in ~not'<1 

Direc,ion '0 or from
 
OME $uotion
 

DiHerenoo In al,ltude 
~en "i<cr.ft ""d 
sM'ion (in f_,) 

D'st.""", '0 OM" The actual ground 
..,a,ion (,n nau';cal s"Hd In knon of the 
milm) ai'crefT. will be dl ... 

"Ieyed. 

0Cou'ion:	 When cour-. end VOR radial near 90
angle speed correction becom... verV 
...no;ti"", 1:<> .."0.... In DME .p<>od rudinlJ. 

"'.
 

3. C COR: Off-Caur~ Cor<ll'Ction 

To eelcul..", the d'stance b"no.oee" th" de'''"",i·o" 
end the off-cour... ,,""i"on, th" following key 
=oke may be u.ed: 

KEV SeQUENCE 

INPUT/DATA	 KEY COMMEN'TS 
STROKE 

[E] C COR 
.--------'g....rt <&que" .... by 

d ..fining 'he COR 
function. 

Total dist.,nco be__"~ 

the swning "oint and 
the d ...t'na,;on 

Di'tance off cou ..... 

The ctIenge I" course 
,oquir..d '0 fly direc,
IV from ,h.. current 
"o>,lion'tO d....in· 
.,ion will be d,,,,,lay,,d. 

To find tho di..,enoe 
betw~Qn the cu "en' 
pOll).,on end d ...... 
ina"on. Pr....ing 

IftDG11wili rellirn 

eOtJrM eorree,;on 'to 

display. 



.<1. TAT: TrueA;cT",.,!"'ruunt 
~ 
The Tc~" A;, T."'pe.~,,-,.c <~~ "" <al<~'a'.d given the 
p'<'5>u'e "I,itud". ,ho <a';o,.,." A•• '''''''',j in knOlS and 
..... ;ndi""",d t."'p*r~,ur•. T" " in <11" tTu. air 
,e<n""'~'u'•. 'he fallowing ~.y quenc. may I>e u,ede 

KEY SEQUENCE 

INPUT/OAT A	 KeY COMMENTS 
STROlo.;E 

SUrt '.QUen"" ..y d ....in. 
ing the TAT funCtiOn 

P",....nt al,; ...de 
lin .-.i 
cali::',,,•• ,, ai, ",..." 
[;n ~nc"') 

'nd'<a'." ,.m""'.t.... "" [1'"N'CfI
(,noC) ~ 

Ic"," 1	 Tc". aic 'emp<l'~luc" in 
Cc will O. "i,,'lay"d. 

5. TAS T,ueA;rSpeed 

~TTue Aic Speed i. the .quj""l.nt ai"'''''ed 
co,J1>Ct9d foc den.ltV altitud. (i.e. p ....u'" and 
mmp*catur-eJ. The pam"'..... '" may b. en,cced "" 
folio.......; 

t<EY SEQUENCE 

INPUT/DATA	 KEY COMMENTS 
STROt<E 

[£] T AS Start s<>quance by 
,-----, defining tM T AS 

fUrlc,;on. 

P,e",uce all;(l1de 
(in feed 

Calib'......d aic .peed 
On knon) 

Indicated ,ampe'3<U'c [TNOi
(oC) ~I 

Tm.. ai' $pl>l>d in 
knot:> will.,.. d,<
"Iayed. 

I 



6. DAL.T Density Allitude.--. 
T~e OeMity Alt;tude can be calculated by entering 
... l<lll <l,...,,, 

I<EY SEQUENCE 

INPUT/DATA I<"Y COMMENTS 
STHOl<E 

EJ~	 Stert sequence bv de· 
fining t~e DALT fun. 
ctl<ln. 

P'<>csut" alt;.ode 
(;n foe.) 

C~Iil>ra...C1 a;, <peed 
lin knot<) 

Indicated a;' ~mp· 

e'~tu", (DC) 

Oen,;w .1';lud,,;n fen 
""HI boo (j;,,,layad. 

Nme: If "0" ai' ....m.,a'."". ;"''''ad <If ;"dlcd""" 
a;' tempe,a""r. ;. tD boo en"" ...d.,. pa<... 
me••",. en'e' D ... t~e CA:;, 

7. M""CH MACH NlImbe_,------, 
To ob..;n ttJ~ MACH numbe,. "nte, Pa"me'e", as 
10110""" 

KEY SEQUENCE 

INf'UTIDATA	 k" COMMENTS 
STADI<E 

m MACH 
~ta't"'''''.''ce by de· 

l;n;"g MAC>; lu"«;"". 

p,......... alii",,,. 
(;n 1_,) 

caLib,a'ed ai, ."eed 
(in ~not5) 

M!>C~ ",,,,,be, ""ill be 
d;.~laved_ 

,
 

>S. 

". 



2gLz:.& 3£ 

e_ 

"'Q""nce 1<: 

INPUT/DATA 

NO",: [!!]I on I<ey tOP is for en",rlng pe,amete.. of true 
aj, <p""'d. 

to any of the four CBS"" de..::,lbed he'e. 

b. 

Wind dlrecooo 

Wind op_o 

Wiod di'ee"on 

T'ue ai' sp_d 

INPUT/DATA 

Cou,se 

B. WINDl\. 
~ 
Th~", are fou, c,,",,' in mi. function: 

Solution of Wind Triangle 
. 

Given ,..intl di~tion, """nd .peetl, "ue ,,;r 
• p_d end cou'""", ..... ....,n, to find me heeding 
"ntl ground speed of me alrcr"tt. The Itey 

KEY SEQUENCE 

K<V COMMENTS 
STROKE 

Heed;ng of th.. ai,craft
""III bo di.play&d. 

P,.... to ,;In g,ound 
"Peed. 

The~ above the CAS Itey 10P i. fo, 

defining the TAS tunction, 

An error m"'""ge will be displayed upon p ......sin\l the 
!i:MJ:jl<ey jf the pare .........'s "o,eced tlo oot conform 

GI""n "",;nd d;rec'tion wInd speed, heeding end true 
,,;, ~eed, ..... went to find me coyn" end 1I,,,und 
speed. The It"y ..-q,,,.,.,ce 1s: 

KEY SEQUENCE 

K<V COMMENTS 
STROKE 

Heading 

eo""e .....ill be di,. 
played_ 

= P",.. 10 II.... \I.ound sp_d. 

c.	 Given wind di_tjon.....Ind spell'd. 1I,0"nd speed 
",,01 cou,.... "'" ...ant to find me heading and true 
ai' We<td. The I<ey sequen"" i. a' follo.....<: 

KEY SEQUENCE 

INPUT/DATA KEY COMMENTS 
STROKE 

[["WI N Oll. Sta,"" seQueoee oy d<>
~ l'iniRgW1NDl\. 

fonetion. 

w;"d ,Hf"ction 

= 
Cou"e = Heading ",,;11 be 01'0.= played. 

P,,,,,,.O got true a;, 
speed. 



D. 

r."'."'O bY LA'D and LNG D to, f~l"tt>er 

oh8;n;"g. b. TIME i."I<" d",,,oy"d. 

". 

d.	 QI n " ..ding. ""...1, ,pc.d. g'ou"" ,pea" and 
co" of ",• • I,c,eft. "'. "".M no find th.. wind 
cIl, "",n ."" .. I"" "P".". T".. k.. V ..,qu.nee;. 
.. Idll",_, 

KEY SEQUENCE 

' ..... UTfOATA	 KEY COMMENTS 

__________c'·TI"O"'~'~;::;::=__,_;::;::__,_CC--
m WI NOASu': '''''lu ..nce by dilfin
~ ... g WINOl>.func.io .... 

!"loading I HOGI 

I"':] 
@!) 
ICRSI 

W;nd di.".';on "".1' be= ";,p;ay.." 

IW'ND: 
S~D . 

9.	 ~ P""iti",... by Rhumb Lin. 

Gi~e... t". Latl,u"" and L""gituda of me smrt;ng 
point or last pOSitio"', tho cou'''' and g,ound sPeed 
ot the ai,er"ft. and the fly\ng or elapsed tim... We 
want no fi"d Our Cu"<I"t p""itio" in term, of LAT 
and LNG. Th. par""""""", m"y be en.e.... d a. 
foliO..... : 

KEY SEQUENCE 

,NPUT/OATA	 KI"Y CQMMENT'S 
STRQKI" 

~ S""" ,equence by <!a. 
fining PFIMB function. 

Lat;tude of tha ",,,,,,, 
in!! point 

Longitude of the 
ttani"g poin' 

COutOe 

The loti"'o<> of ou' 
cu,"'"t position will b< 
d ••pl.yad. 

III LNG Q 
.-------op,... to pa' ",.. long. 

;tuda. 

Nom, Aher "'.. ~ompu"'tion. LATSend lNGS are 

Elap.ed time (in hou",) 
[6 TlMEI 

= 



~: Po.ltion by 1VOR n. 
Tn.. Navigator ..110,""", yo" lo calc"la"" ,he dl,"""no" I Tho Na... I~ ..,oc al~p a\lo .... you to ""Iwlate '''e 
01"" aircraft 1rom a VOR ",a,jon. Informat;on di ...no" """....en and 01 the twO VORs ami the 
raquired for th" compUta"on: ground speed and 
COu"6 or the alrora'ft, flror and ...oond r",lial 
reao;nll" f'om ,1'1.. VOR. and ,na alap..,o:! time 
"","'....n 'h.. two reading,. The "aramet.. ", may 
"" "n,o""'d as fOllOW'll: 

I<EY SEOUENCE 

INPUT/OATA I<EY COMMENTS 
STROKE 

~~ 

Olst ..n"e ....ill be di._ 
plaYed. 

Start s"quencc by d .. fln_ 
inQ P 1 VO A lunct;on. 

Cour"" 

Ground ,,,"'d 

Radial reading 

I 
oirer"l't. Informotlon raq~;r"d: o;=ne" b..........n 
VORl and VOA 2. ourl"lI 01 VOR::.! ami VORl 

red;el, ho"' VOR. ,,"d VOR
2

. Tn" """metll,... 
mey ~.....n .....0<1 ......0110-.; 

I KEY SE~UENCE 

INPUT/OATA I<EY COMMEN'P.> 
STROKE 

Ii"] i=""\ 
S,,,....."'1""',eo bv d".lin· 
Ing p ::.!VOR function. 

Oi.....ne" be,,,,,,,,,n the
 
twO VOR.
 

Bearing of VOR:!I.o",
 
VORl
 

Radial from VORl 

Red;al iTom VOR 
2 

O;~",nce of ...irer"n from 
VORl w;11 be dj..,le.,..," 

~, 



N f1M8 N··,...----., av,gallOn by Rhumb Une 

The ,humb line course an .
<o,,19,eo between two d dISTance can b. cal. 
globe by en"',;n,' ,'",,0'<1"''''9 poi"" on the 

uS 0 0""" 

Ki':Y SEQUENCE 

INOUT/DATA	 KEY COMMENTS 
STROl<E 

Leti"'de of starting 
ooin! 

Note: 

~ Nevill"t'on by 1VOR 

To compu,e ""e cO"'" '0 destination Mel distance 
between dMt;net;on and ";,,,ro1> the follow;n9 ,n· 
1,"'''9t;00 i, requ;,ed: Di.tanceend be9'in~ ol 
de.-tlnat;Orl f'om VOR .tatlon, radial ,,,,,diM f,orn 
VOR and e!;.",nC9 o~ aire'ef, f'om VOR. To 
obm;" the CO""", ""te, a' follOWS: 

KEY SEQUENCE 

KEY COMME;NTS
INPUT/DATA 

STROl<E 

[£l N ,VOR 
.---------start ...que"c" by delin· 

ing N ,VOR I,,"o,;on. 

Cov'''' will be displayed 

p,_ to get d;n.nce to 

d9.tina,;on. 

searing of aircraft 
from VOR (,,,dial) 

Dlnanc" bet""""" air· 
craft and VOR 

-




14.. N 2VOR N~"lg~tion by 2VOR 
~ 
Ta n3"tg~te b<>tween any tWo point> pro,,;,*,d 
,iQn"l. can be received f'om tWO VOR "MiDn. 
,ne fOllowing information i$ requ;,ed: . 
Do<,~nce and I>ooa"og o~ d""',no"on from VOR, 

~i",;>nce "n~ bearingol VOR frorn VORl and
2 

'adial. f'om VORl and VOR , To obta,n 'he
2

distano< and h"a<:lingo. en,e, """mew", a. follow>: 

KEY SEOVE~CE 

INPUT/DATA	 KEY COMMENTS 
STROKE 

ill N 2VOR 
~rt • .,quence by def;n

ing ~ 2VOA lunction 

Oistance of VOA 
2 

from VORl 

Bu,.;ng of VOA 
I,am VOA, 2 

Radial from VOR, 

RaO'al from VOR:;] 
!3J 
[3] 
~ 

[OIST"I 

Cou,... will b., di.playo" 

Pr.... to find dinan"e 

During co",~u';an,I-iOG" HOG:.;:' R, and R:;] 

are de'trove" ;n ''''ll."", 

,v APPLICATION EXAMPLES 

,. V"ctor and subt,,,,,,lon
 ,. OME Speed Corr""'t;on {O.AI':
 ,. OfI.Course Correct;"n 10:: O::ORI
 

<.	 True Air Tempe'at",,, !TA Ti.
 
T'ue A" S"""d (T AS)
 
Oen.;ty AltitUde (OALTI and Maen Nun'''''' IMAC .... 1 , SO'ution 01 Wind .,-,,,ingle (WINO ) 

;. Rhumb I;ne Nev;getion (N RM 6) ,. PO$;"'On by lVOR (0 1VOR) ,. Po,i,;on by :.;:VOR (P 2VORI
 ,. J>v;ga"on bY Rhumbl;ne "",ethod (P RMS)
 
w. NaY;9"';on~y lVOR (N 1VOR) 

" Nov;ge'io" t:>y 2VOR (N 2VORj

". MI",~II~"&O~' Nav;gatio"al P,oble",. V<iM aa,;o 
Functi""'.
 

A, W"i~n, and 6alanoo 01 A;'r-raf,
 
0.. Hoad W;nd and C'on Wind
 
C. Tu'" P"rIOTm""" 
O. Great Circl" Plottin~
 

E, Rate of CL,mb and De",,,,,,
 

38. 



TV APPllCAT!.QJII EXAMPLES 

1.	 Vea.. , Addition/Subtr"ct;on 

T .....o force•. 1'1 and 1'2. "'" apPlied '0 a unit ma"" 
~alculate the '.,.ul tdn, toroe, F, acting On the mass 
If: 

F' ~ dlr"""on 3. ma9nl'u<le 5 

1':2 % <llr"",;on 4.<1. "'.lIn·'tu4a 5.2 

Ft'~Ft.. rl 
Solution' 

En",r a. iolto_, 

ENTRY DISPLAY EXPLANATION , , 
10lRli 3-0().{)O 

, , 
,ISPO,1 

4.2 '.' 
4-'!l.{lO['5] 

,., ,.,
 
!SP021 ,.,
 

o v+ 3.-43-11 

0~R ".'9928756 
~ 

The re<ultan. forca;. (3"43" 1''', 11.20). 

,.	 DME SPeed CorrtlClllon (OME' 

Tnl. func,r"n calcul~_ lIroun" ..,eeel f'om the 
D~E ,poe<1 in<1;.,.... , _en th.. a,ro'atl i. nOt 
liy;nll directly to 0' f'om a O~E .tation, 

SPD
OME
",- cO, (OIR,. -CFtS
 

If the altitude or -l.~le al'c,aft and ;no dl.tance from 
rna DME nation i. ~nOlNn, a mom accura", "",ult 
can be obtained: 

INhe",SPO i, 'o~ obtalne<l from OME <o_d
OME 

;ndiClltor. 

OI·R,. I, diTec,lo" '0 or f'om OME ,tatio" 

CRS i$ mag"e,lc co".-- of the aircralt, 

£l.h Is altilLlda at th .. aircraft, 

OIST i. dl"e""" at the aircraft from th" 
OME .ta,lon. 

No... :	 Accu,acy 01 the f"""tlon .uH"... ""heo 
the a;re'aft crasses the OME rad'al. lit 

an angle I,;rl/&r 'han 60" 

"'. 
41; 



Exanwle An ain:raflflying" cou..... 01 2450 

intercepts ~he 1970 to radial of a DME 
,\ation. The indicated DME soeed i. 
129 knot". Find ,he ground .peed. What 
i< ,he ground .peed if the aircraft is 
""',ually 5 nm away and at an altitude 
15,000 Ie", abo"" the DME .talion. 

3. Qn-Course Correction (C COR) 

This function comoules ,he course correc,ion 
required to reach destina'ion directly in an off 
course .ituation. The dinance 10 destination 
is al,o computed. ., D1ST OFF

N" DIST FLN 

ENTRY 

~~ 

'"
 
~ 

'"
 C3..J 
'" ,--sJ'Dl 

L.Q.M.5J 
~ 

15,000 

O"'J 
I CMP I 

DISPLAY 
o 

'"
 245-00·00 

'" 
'" 
'" 
'" 

192.7874749 

o ,
 ,
 
15,000 

l!:j,OOO 

215.0056684 

EXPLANATION 

deline function DME 

enter coutSe 

enter radial 

enter DME ,peed 

ground speed i. COm_ 
puted 

define funclion OME 

e",er di<tance from 
nation 

enler battieude 

ground speed is com· 
puted 

DIST OFFe 

tieRS 

DIST 

where; 

OIST OFF i, distance away from imended 
course, 
OIST FLN i' distance flown,
 
OIST1 i. total dinance between uaning
 

point and d."'Mlion,
 

CRS is change in course required 10 reach 
oo.;eination directly, and
 

DIST i. distance to destination from curren'
 
Po'ilion.
 

~ e 
START.:':N'Of----D;;;""T',-L---~D~ES:rINATION

"'. POINT ". 



E~ampl" , A1ter 'lying 64 miles, the pllol discovers 4. True Air Tern e...",.a AT) True Ai. S aM (TASI 
'ha' he is 7 mile~ 10 'he rlgtn of ,he Density AJ,i'ud.. (DALT end Mach Numbe, MACHl 
cou,..,e. II dl"ance be""een starting 
point and destination I. 200 mil"", find 
the cMnge In COu,se '0 fly dlreC"lly to 
de'tinalion and also dirtance to fly. {~{G . O";:;~"~ "j.~O~'j 

ENTRY DISPLAy EXPLANATION 
!T+273

TAT	 p C 0205 p,42+ 1 . (ZT +273 + (ZT+..
0 define function C COR
 [£J~OAI	 ~ . 273) ..
 ,. 30 M/TAT + in
 
en..,' dlmnt flown

I~~~TI , ,	 I OALT~ 145366 ~ • (28~L1S pr) O.23J\:TAT + 273 ,	
Ien.." distance off course!tliSTI 

6.879 ~ 10-6 PAL T 5.26'0" 

jOlST
'00 

and	 CT I. th .. airc.... i't recovory c·oefficlem which ""I' "'" eMe, diftance be"""en1
1 "'"	 va,y 1rom 0.6 to 1, but i. 0.8 tor mO", aircraft.staning point and
 

d.stlnation PALT, and CAS ara req"jrad fo' find;ng MACH.
 

leMPI 9·13-<l3	 chan(le In cou,..,e Is com- PALT. CAS and I NO TEMP ara raquln>d for 
pu'l':d finding TAS and TAT, 

IDISTI 136.56304&5 1	 dirran:. 10 destlnallon PALT. CAS and INO TEMP 0' PAL T and true 
temPen",ur.. ere required for finding DALT. 

So a chan(le in cours. of gO 13' '" .h~ left i. In thelatte' c...... en",r ,r"e ai, "'mp..r...u", by 
reQuired and distl>nce I" de.,ina~;on i' 136.6 mil.... th .. Itey "'''::I"ence a I CAS! n"mb&r ~ 

Not.. :	 The pr....",.., eltitude I" Ilml"'d t<> below 
36069 _. to. 'h..... f""e1ion .. 
Acc"ra"Y of these t"nc,ion. al10 d... 
cre.."". for <UpoI'.onic ,,,eem. 



Find die ""e ~;r speed fo'" pr"••ure 
eltitude of 2:/.000 ft., c.lib'a,ed ei, 
•"""d of 3:/0 kn<>ts, and on indic,,"'d ai' 
tempo'........ of'; S"C. 

ENTRY DISPLAY 

[[J TAS 0 
c~ 

22.000 22.000 

[PALT I 22.000 

"', ,,, 
,,,ICASI , , 

c:=J 
, 

"' 

~)<PLANATION 

de;;,,~ lunc,;"" TAS 

enter '>r"...."e "Itl,ude 

enter eolib'ated ei' .""ed 

eme, ind,calM ",,,,,,,. 
"'etu,e 

tCMPj 452.3'90284 ',u.. "i, .p..ed i< comp""",, 

T,uo "I, ope"d I. 4!;i2 knon.
 

Wh91: is the tfuo e;, >P."d for a w.,...u'.. a"itu".
 
of 55,000 ft. with all """." dote "nchenged?
 

ENTRY OISPLAY EXPLANATION 

m~ o del,n" function TAS 

!;i5,OOO 55,000 

~ 55,000 em", p",..ura "Itlt<.lde 

!C:"'IP/ 798.5B14091 tm" o;r .peed i$ comp<.lt&d 

"'.ue ai, .pud i. 798.6 knon, 

Example 2 

ENTRY 

Fo,. 0''''''''''' alt;""" ,,' I'J.,.O'l "'''' 
and a call1;,,",M",, ",eod u' ~'''' ~""". 
who." the !Ii9ht med' ","nbe'> " ,t,,, 
;n<t'COted .i, lempe'aw'e" ':l"C. wh," 

i. 'h" 'n"e eic .p.... d? 

OISPLAY EXPLANAT<uN 

ente, ca"<>'.\e<l ai' sDeed 

Mech "umbo' .. co',",Dlmed 

~fin.. 'unc,ion <rue "'r 
-~ 

"m"r indicated rempel"· 
"tu.e. PALT ."d CAS 
remein uncheng"d. 

lTue ai' .peeo os comoured 

0~ 
H.UOO 

!PALT I 

'" 
~ 
~ 
,M 
~, 

'3~ 

I""INDl 
~ 

19.000 

19,000 ,,, 
'" 0,629994058 , 

333.BB07784 

The Flight M.ch numbe, i. 0.63.
 

The T.ue Air Speed j. 384 knOts.
 

~. 

s. ' .3.£2 .. , ME• 



"'NTRY 

[lJ TAT 
~,,, 

15.000= 
[PALT I 
"-~ 

TEMP 

Ic""f'! 

G:::J
 

What t. me "ye ai' "'mpe'~ture for a 
ca!ib"t,,,, a;, speed 01 :320 kno<:>.• 
p~.Y,o altitude 01 15.000 t""t and an 
indl=..d a;' t<tmpe,ety,e of ."OC? 

DL5PLA'I'	 EXPLANATION , ""'line fynction TAT 

;;20 

~, en..' calibratod air Sl"""d 

15,000
 

15,000 en'" pr."y,. altitud..
 

~ 

~	 on"" ind'c..,ed ai' temp· 
."",r. 

·19.869154l'121	 tTYo ai, ",mp.e,at"re i$ 
campY'Oll 

Examplo" 

ENTRY 

(fJ DAL T 
~ 

7,000 

[PALT I 
o leAst 

12~ 

J"iNDl 
L.lli::!tJ 

IC~'lP1 

Flnd the den$;"'" altitude for a p'onure 
oltl", de of 7.000 ft. anll a true ai' 
"'mpe.ature 01 ·12oC. 

DISf'LA'" , 
7.000 

'.000 , 

5397,7"-6326 

EXPLANATION 

em,,,, p.=ure altitulle 

en"". true ai' 'empera",,,, 

llenai.,.,. alti"'de ja eo"' 
pUUlll 

Den.l.,.,. altitude j. 5.398 t-:. 

No",,:	 In tho oolcylation< of tTue air 'PfI:'!d. true 
.i' tem""'OtU'e and ll"n,ity oltitud<t, _ 
."umad the oirc,aft ,"""ove, c""ft·,_ 
dent. CT' t<l be D,S which ;$ true fu, moS'! 
.I,crafl:. To "nUl'" diUe'ent C ' in.....Tthe koy aequonCl>: 

C value [@	 .....0,.".. timo before h;t'l;ng
T
 

the lCMP! koy .
 

....
 
±z:.:; IS 



E~.mple :; 
FO'" e-.ollb,..,8d air s~c1 of 595 onot<, p,e",u'~
 

.I"1,.,de of 18,000 f88', indi"".,...,. "'mP'''8tu,e of
 
1:':"C an" h ",""...,..,.. ~" ..H;e;~,,, "f I>,g, "'h"~'~ u-,8
 
c1eo'i"" ..I'it~d". tru .. eM """.,pe,mu,," .nd true ..'" _0017
 

ENTRY DISPLAY EXPLANATION 

I!J OAL T """Ina fU"e-cion l:>ALT 
~, 

18,000 1S,ootl 

1a.000 en"', p,e••ure altiwde~ 
,~ tZ:J ·12
 

entb, 1ndio",ed "'mp·
Q:JM' ", e,at",e 

~, ~,.:; 

I CAS J ,,, eMb' "eJlb,.",,, .i' ."..,<:1 

,., ., 
M .",a, "'""o....ry "o"ffici,,",= = 12296.36034 ob"'ln dens;"" "ltiWde. 

define trua .i, ,a",pe,,,',,,e.,
!DTAT 
~ ,., M 

on"', r"",O~.ry cOorfficie",= "' ", ", 
lCAS/ en",,, ~"j;",,,,ed .i, _od'" = -63.541'6637 obtol" t,ue "i' ",,,,p. 

.,8t.. ", 

II] TAS , define t,ue "i' .peed 
~,

,., 
,., ,., 
= on"'r ,""'0,,",'" coafficiant 

(CM~1 669.81142,.5 ot>"'i" tf~ "J, sp.-1 

Oo .... il;y .. Ititude _ 1~,~96 ft.
 
Tr". "it te'm~?~"", ~ -53.60C.
 
Tru. ai, .""ad - 669.8."on.
 

,. Wincl T'i'~91"lWindLl. I 

AwInd \,;angl" T. m."o up ttl "~X ",.,,;,lb, _ oo~ ..... 
g'o..nd so_d, ~aadl"g. true air speed, ....ir><:! dit. ' 
oO'io" "nc ""in", '00"". 

"'''''O''''ic.''y, ~;,,"n any fou,
 
of t~o .1" quantai... _ can
 
,nl_ fOr ,h~ oth~, two. Th~
 

",,1~uI3'0" p'o~i",", "=,1,,,lon.
 
'" louc c~...s of 'ho "';"d
 
t"an91'" 0 ~,,~i!l'St,," mW ~".
 

00....."".
 

a) SOI~in~ to' h""dlng and
 
9'ound >,,_<1.
 

bl Solving for h .... dlng "nd
 
,,,,e Dir >P_d.
 

'I Sor~;nij 10' cou~ "nd
 
\/I"oun<; ,Paed.
 

<fJ Solv;o~ fo' ...;nd dt,.
 
~c,;on ."01 wind '_d,
 

An erro' ..........go will !><> g8n~, .....d wMn ltIe CM~ 

key;. """,<'11 If i ....uH.da'" Or mO'. t~"n ",ffi,,;ont 
~"U has Doen en,erad ft:,. ttl",,";ngful solnion of ttl" 
"'ind tri""~l", 

Spo,,<l. CDn b" eX"",",,<I in M!'H, ."o.. "r .110. 
ma'a", paT ~our, ano d1,..,,[;0'" con l><> m'IIn"';c 
", tru~. Pro"Jdeet the cll"...n Unl.. "ro UMet ~on. 
.;...."'Iy throughout ttl~ orOb;.m. 

To Oon"en m"gn",ic di,,,,,tl"", rn1'O "ue G'1""Ctio7Y> 
'dd '''0 mogMt,C ~ml3tion (. tor W3"d • lor El ' 
10 tlle mag"etl" dln>c'ions. 

E"a""ple (, F;c'od l~e m'Qne"c Il~_ng and 
om"n" .0....., fo, a "u....I••Pe<'<' 
of 21 0 .... PH. magna,;c <o~,... of 
1:/"", "'ogne'ic v.. r;a,i"",,,, 120W 
and "';'101 I. 60 MPH f'om 1000 
= •. 

ENTRY OISPLJ>,Y EXPL.ANATION 
[£J WINO~ o define function windJi 
~ 

'"'" ,,,=,,. ,,, 
m3'l"1<ft'C COUr." 

012 m";netlo ,,~,i..t;On (. fo·,.. 51,'.':' " w, 
l-i.f0~,", 



ENTRY OISPLAY 

c::::J '" 112-00-00~ 

" " 
riND I"0 " 
'" '" 100-00-00 
~" = 101l·:>~-40 

G:l 12 " 120-35-4(l= 
= '60.94021:11 

So t~e magn"'lc heeding 0' me a;'c,,,ft <ltouio be 1200 
36' end tile O'ound ,,,oed Is 151 MPH. 

Exampl" 1	 F;n" .he t,ue el, '0-.0 and ",,. he""'_ 
i"e to m .... gOO"" IIjgnt.~h~dule 
~no""l"g ,he true eou""" ". &4"'. d .... 
sir"d ~muncl <P••d 1 ~S ~no.. en<j wind 
i. coming from 1300 true ". 50 ..no<>. 

EXPLANATION 

""u" cOu'se 

enU' trUe COU_ 

emer wino ."eeo 

on,., w;nd "'e~d 

'",e ~..d;n~ i, d;,,,I~y.O 

m.g".,,;c h.ad;n; ;s d;S
">'>V<><:l 

g'o<,nd 'P_d i, d;''''~yed 

IONTAY DISPLAY 

WWIND6 
~.. ..° 

!CRS I 64-00·00 

'" '" c= ",
",'" 

EXPLANATION 

detine function windll. 

en'e, true cou,... 

On,e, g,ound sp"od 

ENTRY OISI'LAY EXPLANATION 

130-00-00 

~ 
" 1-wi"iWl 
~ 

I eMP) 79·26·38 true heeO;"g IS eompute<l 

~ 171.5304093 = ...;,=....<1 

So the .i<eref, hos.o fly w;'1> a l'ue h"ad;"g of 790 
27' and a true ni' SP_d of 172 ~no". 

ExamPle 2	 Giv,"" a true e;, SP~ of '66 MPH 
magnetic Ite"'ding of 2840. a"'"",· 
ne,lc vnriatiOn of Be W, and wi"d 
i. blowing 0' 60 MPH frort'> 1600 
t,ue. Wltat i. th.. tru" COU'" e~d 

g'ou~d .p_d7 

ENTRY 

[fJ WIN06 
~ 

'" 
~ 
~. 

CO 
, 

'"1 HOG! 

" 
~"0 
'" 
~0" 

DISPLAY , 
'" 
'" 
~. , 

'" 276·0Q.-00 

" '0 

'" leo-lJO-<lO 

EXPLANATION 

ddine func,;on wi~"L\. 

ente' "u e "i' ;poe" 

mallnet;c I>""",ng 

magnUie v""."on 
(·fm wl 

tru" neMing 

en,o, true he.d;ng 

en"", w;nd speed 

enN, ... ind d;rec-tion 



ENTRY DISPLAY EXPLANATION	 ,. Rhumblino Navigation (N RMB) 

ICMP I 292-11-38	 This function COmputes ,he ..humbllne cou ..... a'lcl 
dl"ancoo belW_n any tw" ooln",- The .hor_t178.3007922	 gro"nd ,p<I@dI£:J d;stance b81wean twO po;n", 0<1 the globe I. tho 

So th@tn.o@cour'Sl!of,heaircrllf1:l'2920withaground gre"t circle. However, great drcle ""vl~tlon In. 
<r>_d of 178 MPH. volv,," cOnst.n, changM in heading whll. rhumb. 

Example 9	 What i, tile actlJ,1 wind direction,OO 
speed for~ true ai, ,pe"" of 510 MPH, 
true cou",e 01 1820, "u. haad;ng of 
1690 and 9,ound .paod i, 4QO MPH7 

ENTRY OISPLAY EXPLANATION 

IEJWINOc. 0 define f"not;on wind£\' 
~ 

'" '" enter true a;r ,peadE:.J '" '", '" 182-00-00 an"'r Uua COUBe~ 
", '" 169-00-00	 entor true Madlng1""9
." ." 
= en'er ground .peed 

ICMPI 95-27-22 wind dir"",'lon Is diSPlayed 

114.9340751 wind ,p<>edI WIND I
"" WInd dlrac"on i. 95" 27' and tho '''''ad i, 1 15.4 MPH_ 

,i"e i< tho CO ........n, Ile&dlng pa<f1 t><>_n tha 
p"ints. In low and mid.latl'[Udos thlt rhumpllna I. 
'ufflclant for practically all cour"" and dlno"CO 
calculation. which privllta pllo..- onCpuMar, 

tan 1[---.!: ILNG .LNG) ta n (45 
0 

+J.>LAT.lj0"' 
180 • d tan (450'" Yo LAT ) 

" ~ fa (LAT DO LATSl/CO' CRS d CRS 190 Or 2700 

DIST 

l60 (LNG LNGSI co, LAT ome'wl...
O S 

LNG ;' longitude of the .t"Ttlng point
S 

LATS j. I"tltude of the .... ,..,In!l point 

LNG i. longitude of tile d ....'ti",,~ion
O 

LA T 0 1. let;'ude of me d ....,ln ...;on 

Note:	 A~cu,ecy de,e,lor,,_ as d;.ta""" '''c", ..... or at I>i'lh 
I"';tude•. The cou",", .houid no, pes. through the 
no,..,h or ."uth pole, 
To racillta'" lu,..,her cpmpu"'~'on•. LATS "nd LNG

S 
ere replaced by LAT end LNG rmpectl....ly, 
Sou~hem lat;tud"'''£ n 1B.9lrudas ..re en_ 
,erltd a. n ..goati ... "uant;,; . 

E~ ..mple
 
"Ind the log length••nd g.. ound cOu..e foe a II;ght
 
from AI1a~~Q·S,15~ \2'W) to BI50021·N. 7.,° la-WI
 
u$lng the point C(300'2'N, 37°3TW) '" en ;n"..medIMa
 

,paint of heading change, 

,,

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


ENTRY 

[!]~ 
18!HMS!'60 

EJ 

DISPLAY 

0 

18·50 

-16·S0 

[!]LAT _19_50-00
S 
~ 

15~ 121S-12 

0LNGS 15-12-00 
~ 

JO!HMS!123O·12 

o LAT D 30·12-00 
~ 

371 HMS! 3737-37 

o LNG 
D 

.~ 

!CMP! 

~ 

~~ 
60~21 

[£J LAT D 
~ 

37·37_00 

336-13·::'11 

321"'.819519 

0 
60-21 

60·21-00 

7S~ 18 75·1B 

[I]LNG 75-18·00
D 
~ 

31~-42-4B 

2:37'.464394 

EXPLANATION 

c1ef,ne fun<:t;on NRME! 

enter I.tltude of s..rtin~ 

point 

enter lon9i .... c1e of starting 
pa,M 

an""r latltucle ,,1 in""r· 
macl;ate point 

enter long1.... c1e of inler· 
mediate point 

oo"",e i. eO"'PUled 

c1i.1:anee is displayed 

dO"fine function NAMB 

en"" iatitude of dest
inatlon 

Mtar longi.... c1e of c1"",_ 
inetion 

cou",e is eompu",d 

di....nce is di.playtld 

T~e cou..e for t~e fi"'t log is 336"1"" and t~at for 
the .eeond lag 319043'. Lag c11«anc.s aro 3216 and 
2372 n.m. 

Position by lYOR (p lYORJ 

ThiS funetion ealeulatn the c1istaneo _eon 
th.. aircraft and a VOR "ation. 

DIST (GS >: LiTIME)	 sin (CRS-Rl) 
sin (Rl· R2) 

GS is t~e ~ro"nd sP<>ed of ak<:rah.
 
CRS is magnotic cou~ of airoraft.
 
R 1 is t~ .. first VOFI ....adlng.
 
R2 i. tho second VOFl ,eadino.
 
L!>. TIME is time olaowd between the
 
two VOFI r..ading•.
 

vo, 

,
•, 



8. Po.ition by 2VOR (P 2VOR)An 8ircra~ i$ flying at. ma~""tic cou=Exemple 
"I 27" and a ground .peed 01 172 kn""'. 
At 5·16-18 the OMNI indlca,e. a h"ading 
of 31 00 to the " ..;on. At 5·26·23 the 
VOR reads 227°'0 the .",t;on. Find the 
dist.mce be""""n the aireran: and the 
station. 

DISPLAY EXPLANATIONENTRY 
de(ine function P , VOR

ITl~ o 

" " ICRSI 27-00·00 

on'" on enter ground 'P""o~ 
m '" 3,0 ente, VOR r..adjn~'Dill 
227 227 

CBTI 227 en"'r VOR reading 2 

5~26 
18!:2Bl3 5-26·23 

G 5·26·23 

S~'6
 
~'S 5-'6·'8
 " 0·,2-05 I'>.t-,2-t' 

I,c,. TIMIi: 0-12-05 "n'e,I'>.TIME 

34.00456125 

The "i.ta"ce be.........." the aircraft and the 
.tetion Is 34 n.m. 

Thi, iunc,ion compUte. th" di.tan"" of 
0'.... o' two VOR from the ainoraft. 

DIST ~I OIST,'inII"OG,. R2~ r >on (I':' - R2) 

'"
 
"
 DrST 

00, AIRCRAFT 

\ 
\ ,

, 
", 

VOR~ 

""Mr,,· DIST - "inanee oi "irc'aM
 
f'om VOR,.
 

o 1ST 1 - "Inanee betwM"
 
th" two VORs.
 

HOG, z ma9"""ie h""ding
 

01 VOR ',om VOA,.
2 

H1 - radiel from VORl. 

A2 - 'ediel ',on, VCR'!. 

No", .. The. ';'e,,,1< and 'h" VCR, ,ho~ld nOt btl on a 
,rra,ght I'ne. 

".
 



ElUImOI. 

ENTRY 

[E] ~ 2VOR 

= 
~ 

'" 

" 10lST1 

'" E5J 
,,, 

=
 ICMPI 

Whn I. "'. dt.....nc. botw.en the al,· 
craft ."d VOR, if ~h. 'adial f'om i~ 

'ead. 195" and thn f,,,m VOR which
2 

i. 30 n,m. and 1370 f,om VOR, read' 

280"7 

DIS~,-AY , 
", 
'" 
"
 " 
'" 137·00.00 

,,, 
280· 

,8.1234,57S 

E;O:;~'-ANATIDN 

d...ri,,~ ,\".,etIOn ~ ~VOR 

"nl.' ,,,di.11,om VOR, 

~nt .. dist.nee t>etw."" 
VOR, and VOR

2 

M'''' pu,inQ o' VOf\2 

'<om VORl 

,,,."', 'adlal Irom VOft] 

dl.""ncc I, como"t.... 

9, POiitio" by Rh:Jmbr;ne Method (I' RMBl 

Thi. t"nCllon camp" ... lila ,,""/tion o/.n ai'erllft 
givan "'" latitud" and longitu"" of ",e n..r1:ing 
point, .he 9,ound .p....d, and t ..... co"". of the 
airc'af~ end the flying time. 

LAT .. QTIMExGSLAT -	 co. CRS 
O , " 

mn 145°'" Y. LAT 0) 

.an (45°'" )0\ lATS) 

LNG O 
LNG 

S 

""he,.: 

So VOR, i. 18 n.m. _ay f'om "'. ai'eraft, 

ro. 

TC taeiliu'" ~""he, eo,,-,o......ion.' ,he end of eal
o"la.ion, lAT 1, ,,,,,laced l>y LAT 0 8nd lNG i • 

s S 
.....1"""',) l>y LNG ,

D
T;me;. d"'''<>y"d. 

NOTIO;	 Thl tiigtn Pith may not pa'$ through 
'o~'" 0' no,""" Pol•. So~thern Init"d... 
_nd ea.",'" long;tude. 8..., .""""d .. 
n8g..i •• "~en,i,;"'. 

". 

i1 CAS F 90" 
0' 270" 

• Ll TIME x GS .in CRS etherwi... 
60eo.LATS 

I..ATS is latit... de of .....rting p""i.ion.
 

I..NG i.longjtIJtUI <:rf ..enlng posldon,

S 

TiME is flying time, 

es j. g,ound 'Peed of el'crail in I<nolS, 

CRS i. tru. co....... of the aircraft. 

LA T 0 i. "' .. la.it"d.. of ",.. al,e,.ft ,.. "'a 
end of .he flying um... 

lNG i. "'e lengi'tude <:rf th...i'e,aft.t th"
O 

a"d 01 ,h"lly;ng ,ime. 



Example	 S~.rtin~ i'om 250S0'5, 1S04S'W and 
~olnll at 508 kno,. ground .peed and. 
cou'''' of 3850, wnet Is the p<>si,ion af~.r 

2 hou", of fH9In? 

If ~n"", me 'true eour"" i. changed ,0 2550 

and llround speed ch.nged 'to 572l<no,"" 
find the po.;~\"n of tne ai'e,.f, af,", 
ano,n", 1;>' n"u". 

ENTRY DISPlAY EXPlANATION 

deline f~nc,ion P RMBI£J~ 
251 HMsl 50 25-50
 

_25_50
=:J 
_25_50_00	 en"'" la~i,ude of ste.~lng

~;AT~ poln't
 

lsIHMSI4!'i
 ,,
15-45-00 en~..' long;tude of .",rt· 

S[£]lNG
~ 

ing ooln,

".'" ..n.... ' g,ound sp""dIG5 ! '" 
~, " en"" nue cou~ICRsl 25-00-00 , , 

en",' time of fiight 

""'" 
2·00-00 

7_27_56 lati'tude of .I,e••f, r. 
comou,ed 

&45·53 long\tude of aire,.ft I. 

""TiME 1 

[!] ,LNG8 dr,played 

So 'the po,ition of 'th~ aTre,alt aher flylng_o 
nou," Is 702B'S, 50 46'''''. 

TO con~inue wi'tn ~he problem:
lTI ~ d8fin.. funo,ion P RMB 

255	 :155 

en,or nOw oou,oe 

18nUI' new ground "P ....d 

ENTRY DISPlAY EXPlANATION 

" " 
~ 

[I]=LNG
D 
~ 

Tn.... aftol .nO,he' ,,. no~~. 'he ,;'c"f, ""t1 
""., 1 1"10'S, 200~I>·W. 

".
 



'0. N;n'i9~tion by 1VOR IN 1VORJ 

Thi' func,;on c,lcul"",. ~he course and distance '0 
Thi. function compu'.... the cou,.,e ~n""",';n••;on "..im .;gnal "om;nll from a VoR of known 
dl...nee '0 denina'lon ",,1m ,'gnal.eli,un"" from the ~I'cr.ft. 
cominll from 2VOR station•. 

101ST, CA!!I - 10IS'f,. R11 OIST:2 .'n(HOG · R21D 2
 
whe,e: OIST), t>eTWe9n"', ..i,· ;In(R1· R2)
 

ere't and " ....';na';"".
 
101$T, CRg., - (DISTl' HOG,'J . (O,R;l 

", o ... tlnOlion hom 'h.
CRS ,; m.gn""c 00........
 

""he'e: DlST2 I, di"".nee be.ween
"i,cr.I •. 

YOR, and YOR::!.DIS" ,. ,,',>,ance """,,_n 
oe"in..i"" ."0 VOR HOG::! 1$ magne,ic b<l.""9 
•ution. 

"f YOR f,om VOR, .
2R' i, mUM,Ic I;;~.r;n~ .or
 

"...""otl"" "0'" VOR
 
,tot;on. 

OI$T 2 " di.,en"" be .....een 
.in.~hend VOR >"'la.ion. 

OIST1 i. djsta""", be"""e""R2 ;' m.llnetic bea,;ng 0/
 
.;;".ef, f'om VOR <u,lon.
 

VOR, end "0511".,I"n. 

HOG 1 ,s magnetic t>..."nll 

", d"""n.-';"n from VOR ,
1

VOR, and VOR 2 ,h"... ld n01 b<r i"" ""eight 

line "..;,h theaire,,,,,. R', I'll. HOG and 
1 

HOG ""ill "'" ".'""ycd "u"n~ c"mp"'~8~'''n. 

N NJc~... 
0lST

2 VDe (:~~"':Oi-__--'D~"'C"',-- v,,,oJ,
.,J 

OESTINATI 0' 

CURRENT 
POSITION 

CURRENT POS. 
iTION ... 



ExampLe VOR 1>'5 n,m. and '350 from VOR,'
2 

De.tine.lon I' 22 n.m. and 2500 fmm 

VOR,. If ,edi.,ls f,om VORl and VOR2 
,...,d 1 flOo and 2400 "'Ol"'c"ci"ely, what 
• hould be the course and distance.o 
d"",ina.lon? 

DISPLAY EXPLANATIONENTRY 
define tunc.ion N2VORN 2VOR0 0 

~ 

" " enta, di""nce be._en
1 DIST21 " VORl and VOR 2 

,~ ", 

en''', maijne,ic be.dn~'35-00-001HOG 2 1 
<tl' VQ"l2 f'om VQR, 

" " .nl., din.n.e batw-'
1DIST,1 " VDR and d ....'in.tl"n

1 

WO '" on,O, ",o~ne'ic .,..dng250-00-00I HDG 1 1 of d~.,;n;n;on "om 

VORl 

,eo ,eo 
,eo 'm"'" .adlaL f'om VOR,.= 

,.0 ,.0 

on'a' ,adiel f'om VOR2@] '<0 

mognetic co"rsa i' di.300-47·2:3~ Played

EJ dil'tance to dflrtinat\On2S.:z2OS:3S73 

The di<tance ttl da";",,,ion is 25 n.m, and tha 
ma~netlc coy""" i" 3000 

12, M"",II"n""lIS n ..vi9'llio""l p,oblems 
...ing b:osic fu"e,;o"". 

The Nav;~..tion .al.~leto, "rov',d"" prOllramme<l,ol. 
u,ion. '0 man oroblom, 6 MviglOtO. may encounte•. 
Howo"",. wi", all 'he ba,'c lun..;on, availa"l" to 
him, an in ",>II""", us<>. can gat mora O~t 01 tI1. cal
culato. in addl'lon '0 .na p",pft>ll,em",eli tunc"on.. 
Th" tollowinB 'oc,lon gi",," axompl"" on now tn. GOII. 
culnoT .an bo u....:l ... ""'''0 p.oblom, nOt ",oo<og.ammed, 
but me.,. be or inte'_ '0 a ne"lg,ot-or. 

A. Weign, and &I..""e of Airc"'h 

IT i. va,y .....y .0 caLe"I",.. rna '0",1 g'o" waignt and 
movomen' 0' 9'OSS _ignt end can"', of ~.evi"ty .hat 
.'" u..,d .0 de'••mine yOu' po<;.ion in me """ignt
b.'.nCE anveloP& fu.nished wi.n you, "i.e••lt. 
Knowinlllflat: 

Canto. of Gr."i .... 

_ can use mul.ipli""tion, .di""Ton .,nd <urn '0 m ..mory 
~"y, '0 '01". our o.obl.m. 

Th. following ubla gl",," welgllt end 
balance d"'" for an .i",eft. 

Item Waight UbI A,. Movement,.
Plane ',500 

'"~ 
Pilo. ,eo 10.26 

Pa.-nll"r m " Dil ~oo" F"el '" " Find the II'OU w.igllt. ,oul mavoment and center 01 
g.avl"ty. 

ENTRY OISPLAY EXPLANATION 

'"00 1600 _,"". of p,.neo 

jSTO' I '500 ""'0'" waigh. of "Ion& 

18000 18000 rno_m"n. of p,,,n,, 

[:EJ ?T02 HIOOo wt<>.& mo""",.."t 0'L pl"n.. 

,eo _'lIht of <';'ot ,,



~NTRY DISPLAY 

1'3 '" 
CD 10.:25	 10.:25 

1845 

[C] '"	 1845" 
'"'" 

~ 

i£!I '" 3.80 " <1750 

ID A751l 

eo 
f'-', 

"	 " [£jl " ", ~/. ·500 

ICJ '0 ·500 
~,,,	 ,,, 

= EO 

0 "	 " 3250'" O'J g	 3250 

O'J ACL2	 27345 

GJ 
~ 

1950~ 
14.02307692C':J 

W~i~M - 1,950 fb.
 

Con,.., of GrBvitY ~ 14,02
 

M~vement = 27,345 

EXPLANATION 

r _Ig~, 

.<m 
mQv.m~n, of pilot 

:l:; mO""ment 

...e;~~t of passengee 

::L ...eight 

.<m 
movement 01 pa..engc, 

~ movement 

z: w.'gnt ot oil 

:>::w<,g~t 

mOvemOn' 01 oit 

::c mOven,e(lt 

we,ght of h'''1 

:t: ..eight 

oem 

movement of fvel 

n'ovemont 

,0,.1 mOvemen, 

'0'"' weig~"
 

~ent&' of ~'avltY
 

8. Head Wind and Cr""", W,I\d 

Tho head wmd an" orO's wind cOmponent< oan be 
oornpv'ted a. folio,""" 

(WO - HOG _ V) 

(WD· HOG· V) 

ws;~ ...inc! .""",, 

WO " wInd di'ectlon
 

HOG i. m.gnetlc headin~ of eireealt
 

V;, ",>gMtie variation 

A po'itiva HW me.". head wind and nega,i". mo.n, 
tall wind.
 
A po.'ti"o CW meo,,. 'ipnt 0'0" wind ana n@~atl"e
 

mOan. left erOS. win".
 

Note,	 v i< <e'O w"e~ ....'~d. ae. """,,'ed in mag~eU< 

dirot:tio~. Wd'~ ~·"""';Qn, reponed by tho ~ontfo' 

tower a'e magnatic and "' .. variat,on need not be 
input to, take 011 and londings. othee wind dl,_ 
ections or. r"~O"ed;n t<u~ di'~etions an<:! "a,iatlon 
must bo '''<'ude<l. 

Magne'ic ,,~,'~<ion;<. 10' (~n<:!. fo' W. 

At altitud~ the w;n~ is ,eported as 21 00 
ond 50 knots. Yo", mogn<l,lc neading I. 
30So. Fin~ 'hQ neOO ....in" .n<:! "'0" win<J 
oompO"en'" if the ma~M,i~ .~';a"oo i, 
190 W. 

ENTRY OISPLAY EXPLANATION 

", ", 
CJ 3"5 305 mi"c·. m.g",,,,< h~''''~g 

o ma~nc.ic "",.,ion
 

19c::::J _1'4 WO.HDG-V
 

STOl I _114 sto,eWO·HOG.V
 

= 

I cosl ·0.40-5736643
 

CEJ SO ~o win~ ",e~d
 

-20.3J6113215 nQad wi"d
 

·11~ WO.HOG_V
~ 
". 



~NTRY OI$PLA'T EXPLANATION	 C. Turn Performa""" 

G -.o.91J545457	 TM O~ram....ers in~"lved in .. tur", ,he G-Iorcr. t"rn 
di""'"te" tim" ",qui"'" .0 cOmp'e",," 3600 tur", and[2J .50	 ....ind .peed 
stall .peed Cdn be compuled u.;,,~ ,he follo....i,,9 lo,..,ul,,:" 4.5.6772766	 ceo," ....i"d ,= 

;;o;-r$0 tM il "";nd i. :20.34 knob and .he l"lt
 
0'0« in<:l j. 45.63 knon
 

TAg:'
OJ,,m..,,, .. 

0.00.55· TAS 
-.;;;;----p-

Inormal ''''(IJI~ 

W""<I j1 bB'"lk onglo of the "i'o'sf'
 

TAS true ,,;, specd
 

l::~"mple	 Calculate .he@ G.,O"''',@d;"me,,,, 
01 .u,n, @ti",.,oqu;,ed fo' a 3150" 
.urn, ."d @the<tall$peadfo'M .. ,,· 
"rart ,n a 4.5° bank on~I" .... i'l>. c,u's·
'''ij ,p""d of 11.5 kno,," and a "all ,POOO 
of liO knO"3. 

$,,1""0<1: 

G to oQ.a;" ,he G·I"ro., en.e, .. follow,; 

E"''TR'T O;SPLAI' EXPI.ANATION 

"'
"'
 bank ongle
 

[] 
§ 0.707106781
 

'.14142'3.562 G_Io,ce
 

G·'orce- 1.141 



Q to ",blain m .. dla........- of ",'n, e",er as follows:
 
o GrM' Ci,c1e PJ",ttin\il

ENTRY O~SPLAY EXPLANATION 
Given ma la~;,ude aM 10nginJde <>f 'tW<> p"in". on 

true ai' .0 .... ., ,n.. ~Iobe end an ,nw,m"di"". 1",,~lnJ.,e. ""e can '" '" ""I<ula'" ,ha I""ud,, corr...oon.,in~ '0 ,ne i"tvrO&Cti"n13225RI "f 'M G,ea, cird .. ,,,,,,,, ano ~n.. inw,m""'I",.. 10ngl,<10". 
~342D8 3<1208 

m .1 r0.385505472 

"" .450 

= 0,386605472 o;a"""., "t lurn wn""" 

A· 8 

A I'an LAT """ LNGS·tan LAT """ LNGO S O > 
Diame1ar "f ,urn - 0.387 ..... uti"al m;l .. 

@ to fino "'e ,imo '0 ,urn 3600, "",e, as foil"""", ~ "n LNG 1 

ENTRY OISPLAY EXPLANATION (un LAT 0 .In LNG
S 

- tan LAT5".,n LNG 
O

)
 

0.0055 0.0055
 
" co.LNG

W 1,5 I

'" NO".: No Ie" may pa... ""a<tly half ....aY a,ouno ", .. 8.,nhOJ 0.6325 
and lin"" of lo""i",de m.y no, b< 1'1011<10. . 

45lWl] Sou,"e,n ,,,,;,,,oe. ano "ana", 'ong;lude. a .... "". 
~ 0,6325 ,im.. Ie tum 360" ""., ...., •• n"llll~i..... qu..ntlt'.... 

Example Find lh.. eo"...pond'np 1r.ItUde fO,.,n 
Inte,meo;ate polnl.' 27025·W on "'..GiJ to find me ,tnll 'PO""', enter a. lol'"'''''' ll,ea' circle ro,,'. fr",m pol", A \120 12'S, 
2o"34'W) 1<> poin, 8 (40055'M, 37°40'W) 

Time to tU'n 3600 ~ 0.633 

ENTRY EXPL.ANATION
 

80 80 "'''TRY
 OISPLAY ",XPLANATION 

~O~ 55 40--55 LAT0 

rw;] [E)' 0.865731>457 

G 45 §J 0,707106781 

0./~ 0.840896415 

~ g5.136S6g2 20 ~3<I ,~~ 

[i@o 0.304481927 

C!:l I ,2 
·,2·'2 

Stall ~~ 95.14 knot> 

IE"'J 
,2[fZ;] 

..{I.21621J765:2~0 
:nEM§]., 

$ 

37-40 

~.1321'72B 

O.435'5g9207 



ENTRV OISPLAV EXPLANATION 
ENTRY OISPLAY EXPLANATION 

~- " 40·55 ~TO 
21-25 eNG
 

'" 10 EM§I ,. 10·::1"'- U103


" EJ;§ I!iil Iil 0.006136451 

S0.ae1691Q 
0.81149"'-203 

G 0!2] 0.381561o:l """ "'" " -12·12 LAT~2tD2 S""" _0,216207652"'" Gil 
37.... 0 I..N03"",", " O 

ffi lfJ,l, ·0.1711"'-5414 

CO 0.9132639678 

21'Eiii'1SJ 25 27-25 LNG
S 

g 0 ....6045802 

0.452<16432 A 

0.38756103 , D 

~ 
6.49o:l29009--o2 A·8EJ 

1EJ 1.32
~40 31.....0 

E:J 20lHMsi,. 211-34 LNG ' LNe
O s 

17_06--00 
0.294040325 

0.220729214 

12.44726451 

12_26·50 

So ttl.. In..rrne<r;~,e poin~ On t,,~ gr~~t eirde rO"te 
i, (H"2S·N. 21 0 25·WI. 

".
 



E. Rate <II Climb and Desc9llt 

T~~ ,~t~ <If climb required to c~anll" .ltl.,,,j~ In me 
.""c;.led dl"anc.;s g;ven by: 

C. ALT i. e',~~.,ion oMng. 

OiST i' ,h~ d;>t"nO'l' over whieh the eh.nll" in 
ele~lJtion 1.1<> 18k. pl_. 

On the ot~~r hand. if the ,~,e 01 e1;mb ;...pedf;ed. ,h~ 

d;.-ta~O'l' ,eQuired '0 me"" ,he cheng~ cen bQ c".....Pu'"'d 
~s-{olio.... : 

ROC;. the 'a", of climb 

Ex.mpl. 1	 40 n.m t of S"n Francisc" (..'""at ion 
3DOD ft.) n moun,a;n p~.. h~ving 

an ..I..~ahon of 7400 ft. A.,,,,m;ng .. 
climbou1 TAS o19S I<no......hot;. the 
minimum FlOC: you <nu:t ",.. int.in to 
cloa' tho pa.s l>v 1500 loat? 

C. ALT ~ 7"100.:;000~1500 ~ 5,900 ft. 

ENTRY D'SPLAY EXPLANATION 

5900 t.:l> Al..T5900 EJ 
60J6 EJ 0.97103357"1 .6. ALT;p p.m. 

ISTOll 

G:I 95
 

B ~h 1>:4.1481896
 

.0	 ~ DIST 
2G3EJ .600 OlST

".
 

ENTAY 

jRCUll?1 
lI],L. 
tDS: 

CJ 
eo0 
EOJ6 ~ 

Examp'e :< 

ENTRY 

HIO CE:J 
6076 GJ 
eo0 

50900 

~6!>0 
EJ 

~EJ 
5900 [2] 

El 

0;:; 
8]6076 8 

DISPLAY 

0,9"12906203 

1600.94:;>90(; 

40.07178"159 

2.3055:;>5"198 

n. 

<:X~LANATION 

(.t>.ALT)2 

OlST 2 + (tJ. AL T)2 

AOC;n l<"<m 

S" ;, ,~ • .,., • 5.1 n,<n. fo .. th.. ~;,c'ah to "';<nb.., 
8.000 le~t. 

3.8-42542"97·02 ROC ;n n.m.Jm;~. 

233.4728821 ROC;n f""tlm;n. 

"a di11o,..n. aircra'ft cllm~ OUt 8. 650 
tt1m'~ and ma;~t.;ns an a;,speed of 100 
knots. ""1\", is the distanoe mquinld f<lf 
It,o chmb 10 8000 feet? (A",,;n_ 
il ALT~ 5.900 ''''''.1 

DISPLAY EX"i'LANATION 

'00 TA5;n kno", 

S07600 TA5 In fe.Vh,. 

10126.66667 
TA50 in feotj<njn. 

5900 

,eo 
91918.97"36 

644918"766 

~10000 UIALT!2 

84"'379766 

91729.92841 DIST in lu, 

15.09709157 
DIST in n.<n. 



Appe"di" BAppend." A
 
DPllr3""'~ Aocur:acy


Fn".. Conditions
 
Til.. 1"&O'"lon of you' ca'oulato, depend' "pon
 

An ."0' <ondi,ion ,e."I", when an ,,,,prop", operat;pn ",. eperation be;n~ pe..-fo,m<>d. ea.;e edd<,'on,
 
~~ performed or ""to.." ,toe 'e<ul' 01 an operatio" over· ,u bt'aCtion. nwotip;;ce,ion. divi'ion. ",,,.procal
 
. 0 ...... 0' unde, flow< the absol",", ranll" of me <3Icul"'or. • ..;gnmo'.... and un.. conversion' toavo a m ..~i·
 

mum error'" olle cpun, I" the ""nth 0' I..... sig·
 
",,:"'en an arro' c<>no;,ion occur< the ",ord "ERROR";. nifkant dig;,.
 
d,splay..d.
 While em""I.... eompu,""lo", may be perlormed

".,.i'" com.""'" accuracy. tM ,,«uraCY Ilml~ of 
pa"icul.' op..,e,ions depend upon Ih" input 
a,gum.M", "'o".,.n 0010""'.

Imp,ope' Ope'allon:
 
FUNCTiON
 INPUl' ARGUMENT MANT1SSA , ER"lORIMAX.)x "",to.,.. Y - 0

" "c."'''. ~ , c","', '0 0'0iD£:
",h""'y-< 0La 

ITB~ 
II] ..;v .........."'X-<O , CO",,, i" 010~ -,. 0[§)~ 
[!'J wh .. r.. X ~ 0 1 ~ount in 010"" ['J " 
[;E wile'" X- 0 

1 eeunti" 0'0
l£l~

TI!!Jx ""'er. X ~ 0 
, > 0IZl
00"; 4O:;;:'U,ao orI§J X ",toe'" X -< 0 , ~oun, in O~l"'l, 
00":;;; 4"'2 7 

IE] ,;n·1 X ""'e'" X >, 
00""; 4"'3600 0' , oo"n, in:>~ 

co.-1 X """.,eX> 1I'J 00';;: ..0;;:2 ..... 
.. 00,,01s;n 010 

o.....rflow O"~ 0/1....89"
 
, cou'" in 06
 

89°0:;:, 0/1'::=89.95<>
Occurs ".,.hen,. computed ' ......1' i. grl>8"" rna" 

E(5~10·109.999999999. 1099 lO·'O~X~ 

10·10~X~ E<5~10-'0
 
~
 

E<S",O-10[fJ,.n·'.
O~e,"rl When a compumd ,etUlt i< I"". than 1.0" 10.99 

~ 

;:. 

+~I_b,",-
"
 



Nav'q:iI1io...1 Fun<:tiolll 

Accu'aC"{ fo< the n~v,gatio... ' problems <l~Il~n<l. 
On ""C 1l~'amet'>l"11 and aloo on the f""~.;o"_ 

~~~:r;'~~ut~~~c~~:~~~~,,~::;;.oOd.tha a"o, 

APPIl'ndixC 

A aUICK GLOSSARV OF TERMS 

BEAR ING: The hc,;~o".. ' 8"s'e at e g;ve" po"". "'e....."e<: 
~loc~....lso f'o'" ,. ,pec;f,c ,ef~"'""" <lan.om, '0 a M<:ond 
poi" .. The ''',cc,lon of Ono poin, , ..I:mve'o 8"0,,,ar. ,.. 
me""u,"" fooorn a .pec,nc ",ta,anca daturn, 

-.	 CAU5RATED AIRSPEED (CAS); IndiC81"d 8;"1'_0 
c.,,,act<ld fo' p;ttJTIta1ic ;"".,al'a1;0" M<I!O' .he .1'I,u<la 
of "<11~ e;,craft. 

COURSE'
 

DENSITY ALTITUClE, P'a"U'" al.ltuda co".."",,<1 fo'
 
,emp.'aW''',
 

DEV IA TION: Co,,,pa.. error due to "'aen-Ieal ~<tu;p",ent
 

aCId rna,,, pO'''' On the alrc,at1,
 

DIST ANCE MEASURING EOU IP .... ENT IDME): EOu\p

man, for maasu""<1 tha d;'t"n~o betw""n an al'eco" and .. 

g,ound .,,,,10". 
GROUND SPEE 0 (GS]: The BCtu,,1 .pe<><l of M al,c·a"
 
ralatlva to tha ,u".-ca o'''''e aarth.
 

HEADING: Tne o"oula' d"ac,'on of tno 10"g;",d1nal ax;'
 
"f en ._,,:raf'< maaou,od clockwlS<l (,om ~ ",fa'Mca poln"
 

.;' 
~ INDICATED AIR TEMf>ERATURE (I NO TEMf»: The 

unCO"eo:: ..d raading f'om ""0 1_ a\r ",mpera,,,,,. gauge. 

MACH NuMBE R: Th. r~,\<> o' ,ha ~alool"", of & b~oY '0 
".,at of oo"nd in 'he meo,um In wh;cn ~~'> c'af,;< moving. 

MAGNETIC VARIATION: The dlffere"ce bo"""an n'ag· 
n ....ic a"" ",,,, north, Varla,ion I. "0.1t! .... 'or wa..arly end 
"a""'iva !or '.rly. Thus Trua Cou,.. ~ Verlatlon
Megn",,;o Co u.JO.4B 

NAUTICAL MILE INM): Au"·,, 01 d·"tance ....ad \n n ...· 
Ig.a,ion. 6,080 t<,; m& mai", langth of ona m;nuto 01 long. 
j'u<le on tho equa'",. """,oxlma",ly 1 m;nuto or lar.;tu6<>: 
1.1 5 ~t ... "" mila,. 

PRESSURE ALT'TUClE, R......cing on ""••'''me""""he''

i,""" at 2",.92,
 

RHUMS '-.1 NE: A Iina on ma 'uriace of a 5pnO•• Which
 
ma'''' aQual oblique angl&< ....<th.n m ..ridien •. A I.,~O· 

<!rom,e cu"'''.
 

TRUE AIRSPEE:D (T AS): Eq"ivol..nt .i«paad COffK,"",
 
f"r dano;,Y o\t'tud. (",o""","'.end """,p."."".>.
 



TRL!~ AIR T~MP~RATL!R~ (TATI: Ba.io B" t~mp
W",u'C CO"BONd for the hoa, o' compr"".,o,., etcOr. AI.., 
known a, ou"ic;e air temper.o.ore (OAT). 

VARIATION; The difje'e~ce between m'9ne,i, .nd 
truo no"h. v.riat'on;. p""iti~e fo' w."erly and n.ga,'~e 

for e,"erly. Tn~, '['UB oour"" + VMration = ma~nB"ic CDU"'C. 

VERY HIGR FREQUENCY OMNIDIRECTIONAL RAD'O 
RANGE ;VORI: A Qrounll ,,~n.mirre, r~llia'[;nQ dir· 
ecticn~1 ,ignal. by Which on ~;rcrBft f;nd. ,to b90r'n9. 

APPENDIX D 

Rechargeable Battery 
AC Ope, at,,,,,, 

Connec, 'hechar-ge' to any 't3ndard elec'rlc;" 0''''" ""I 
plug 'he pack ;nw ,he Calc"lator. After H'IB .,1""". 
connec"c,n. h~v~ De~~ made 'he pow.r .w;tch ,".'' 
turned ON. 
Batte,y DpNation 

Di'CpnMe, 'he char9~r CO'd o"d DU.n ~h .. l'o_, ,,,...,,,, I, 
"ON·'. With NQrm31 uoe" :ull Dat'.ry oha,gecan 1,,_ 
ex;>ec'ed lD "uPP:v up '0:< hour; DI wDr~i,,~ ,im". 

Whp.n Ih~ batle'~ i' low ligu'es On di.plBY will din,. I),. 
nPl conl,Me b.. te,v "D~'~l'O". lhi, i"dic~I'" ,he "c'.' I
 
fo' a bane", ch"rge. U~e (>f 'he calculator can be
 
co",i"uell lluri,,~ the cha'ge cycle.
 

Bauery Chargin9 
Simpl.,. fOIlP"" 'he <arne procO'<lu,e" in AC C'P~,~tio~. I'" 
'"ave l:~e po",~r ,,,,ilCh 011. II ~ powe, e~11 h~. eOmple,o'v 
lliocM'Qed. the calCulator 'hould "01 bo? oper~~d (>" 
banery p"",.,, un"J "hM b~en re<:ha'9ed lor a, I~~" ~.G 

h:>u". unl"", DIner""," '''''rue'ed bv " n 0 l'C~ aCOCmlJ"" Y 
i"g y"ur macnine. Banerie' """II re....nl uJI ~'f;oien<:Y 
alte':< p, 3 charge L~CJr:-< 

U.., p'"p~' C""''''ollor..ICBM adal',er 'echarger ror A::; 
poerof,on aM rech~rg;ng. 

Adapter 640 ot 7(J7 Nc"h Ame,;c•. 

Ad~pfer 70S Engl~"ll. 

Ada~,~r 709 We'! Ge'm~"~. 

IMPORTANT -Lc,," P"....er 

II bMte'~;. Ie ... ' 
a. Di,pl~y "",ill a;OPea' ",a,ic 
b. D"p,,~· will llim 
c. O'flJ'a\i ""ill :a;1 '" aaep, numcers. 

If OM 0' 311 ot Ih~ 3tlO'~ co~djt,on\ OCcur, V(kJ m~V ~h~~" 

fe' 3 low ba,,~,v ccnd;tion ~y em~r;ng a lerlel o~ G·'. If 3·, 
tail to "",p.ar, op~ra,ion. ,hould flO< be conlOflued on 
ba!te'~ pe>we,. Uni, may tie opera'ed 0" AC pc"'er. S"" 
banery charging ."planatJ(>n. If machine c,Jnl;"u~';" b~ 

,nopemtive ..e 9uaram"" ..,ctiQn. 

"
 



APPENDIX E Symbol Given Multip)y by To Ob!3in Symbol 

INTERNATIONAL SYSTEM OF UNITS lSI) ~m!h kilom~tu, 0.27"78 mettl .. p~, ,ee m;, 
CONVERSION FACTORS pee ~, 

Converzion to Me,.ic Mea<ures '" ~no\" 
MA"; 

0.5144 meters Po' ..,c m" 

Symbol Given 
LENGTH 

'0 Inc~o, 

" '"' " ymo, 
m, md., 

(• .,nu,el 

Multiply by 

25A" 
30A8 
O.gl44· 

1.609 

To Obtain 

millimeters 
cent'm"te" 
mete" 

kilome.",., 

SymbQl 

mo, 
om 

'm 

" ounce<IAvap) 28.35 

'" pouno,(.vop) 0.4536 
,"0 -"0" tOM 0.9072 

12000 lb.) 
DENSITY 
'b/ft3 pouno< pe, 16.02 

cvl:>ic foo, 
FORCE 

~ram. 

~ilog'am. 

me... ic ,on. 
(1000 "9) 

I<"ogram. pe, 
cub,c mete, 

, 
" 
"otIm~ 

nmi mil ... 
(""utical) 1.852" 
micron 1.0",0 M!I"t,om 0.1 " 

AREA 
em.1 c,'c"lar mil, 0.0005067 

;"2 ,""va'" ;noh".6.452 

", "'"0''' f .... t 0.OO2g0", 'quo,e y.,o, 0.8;Jll1 
mi2 .o.miL.. 

Ist~'u,.) 2.590 

aN".. 0.4D-41 

VOLUME 

k"om~"" 'm 
",;<,ome~rs em 
nanOmeters Om 

·o.m"lim",ers 
mm' 

,q.centim"t",' 
om' 

.o."'''t'' .... m' 
'o."'''<e", m' 
",.kilo_ 
..,"ttl.. 'm' 
hecu"", 
1104m2 ) o. 

O~. ovno..... k',-.,e 0.2780 ... pounO.-focce 4.44&... kiloer.m.-force 
g.807", Oy".. ,~, 

WDRK.IONIORGY_POWER 
h.lb, 100i pounO. 1.356 

-10'0" 
~, co'o,l" ""'.184" 

(tho,",ocho",) 

"" S<i,i,h the"nel 
Un;I$I,MP) lOSS 

"' ho'.... po ....", 746." 
(~Iec: 

1'.ll>I,I~ 

loot POunds· 1.356 

"eWlOn' 
newtO", 

n"wttl". 
"eweon. 

joul". 

joul.. 

Joules 

..= 

....au" 

, , 
, , 

, 
W 

W 
fl.o,. fluid ovnCes 2"9.57 

IUS),., g~IIOfl>IUS lio) 
3.785 ,., Ulle", (imp) 
""'.546 

in 3 ouo,c ;noh". 16.39 

f,) cu",c Iut 0.02832", cubic yo<d 0.764(; 

'"' b""""(U$ 
p<et'bLI 0.1590 
~c'e feet 1223.5 

SPEED 
ftlmin ,>.oao· 

fee. pe' min"'" 
",i!" ",ii... per ~ou, 

~u,,;c C<T\ cm3 0' ml 
(m;II;..,.,...) 

Ii,,,,. 
'it".. • cu ",.n,;· 
",eco" .m' 
cobic me"''' m' 
cobic'Tl""''' m' 
cub,c mele" m' 
cub;c ..,,,t,,'. m' 
millim."'r< mrr./. 
","' '"'Cono 

(o«e oer """00"10 
eN!h Bdt;.h '~e"nal 

uniTO 0.2931 
per "ou, (IntI) 

PRESSURE 
Ib.Jin Zpo,-md..f",rce (;.1395 

l,no~7 

Ib.!ft2 pouno.·10'00 47.88 
!loo,2 

I<g,lm 2 
k,iog,o..,o_ 9.807 
focce!me",,2 

m' millibo'. 100.0· 
"'mHgm;II;".,.'" 01 133.3 

"in H 2 0 ;<\cOoe. of 0.2491 
wA,er(290FI 

••= 

kilop ...col, 

pascal. 

p ••c"l. 

pOleBlo 

P""'~\' 

kilopeoco" 

W 

<e. 

•• ., 
•• 
" ... 

0,44,0 m"'.... 0<1' m" It H20 jUt of ....,,:.'2.989 ~iPopaJC"lo <e. 
<W. .0 ". 



Symbols Fo, 0""l>\i1;"" 

LIGHT 
fc foottandl"" 10.76 I..~ I~ 

fL foo"a"'ba"s 3.~2fj condelo. po, c:llm 2 

''I. ",,,,,,r 
SymbolSymh<>1 To Obtain Divide by 

Conve"ion FROM Me"ie Moasu,,,,, 

TEMPERATURE 
Symbol Given Compule by To Ob''''n Symbol 

of 0Fahre~ne" (OF'321* 0Celsius 0,= 

DC 0C~I"o, OC~~ 32 0Fah.onhei' of 

.'nd;<a~, enot value ~ um" ""ne" .oundino 

Ou~n,i<y ow. SI Un'l l:lentic>' 
Syml>ol Unit Symbol Uni, 

lanl/th f meter 
m~" In I<ilOI/,,,m 
,ime r ","""ond 
frequency f. } hertz ifs 
engula' freq..ency "" ",di"n por 

'"' ,m. A.S s<1.rne'e' ,.,2 
"olumo V cubic m.~' ,.,,3 
veiooi;y " meUr p~. mls 

.~eond 

a"cele,~,lon (iine•• ) " ",e,er per 
.ec2 

foree F ne""'On 
'0''1<1'' T.. M newtOn me,e' 

wm 
p."u",,, p e. N/m2 
lYm"e.a1urn T..O 
(.o<oh,,,,) 
temoora'".e (•• 0 
(cu>tomorv) 
attenu".ion <0' OC 

"1'I,,,ion' n.O'e< ;>e' mtrNpim 
phase c".,ffldent ft ,.d,an per 

me,er cad/m 
prop.."..don ~ 
"",,:'icien, ,ocip,ocal 

(t·"" ....iP) mete. c-, 

p"
 
watt O'er WI"
 
,",o'adion
 

."di."t flu~ won W
 
i""dienee E watt pM W/<n2
 

'Q. mere,
 
IU<ninous ''''''nsiW , oandel, ~
 

lum'nous flu' 6 lu<nen
 'm 
Iliumlna~<. E Im/m 2

'"' " 

"'



PHYSICAL CONSTANTS 
.. 1.602~1o-1gC 

,,,.,..<1 <of I;gh~ In v.c""rn _...•.... "- 2.99]9 ~ 108 ml> 
" .. '",it1:;vlty <of v"",,,,,rn, .1<0: COnn... .. 8.854 ~ 10-12 F/", 
p<I,me~tlllity of v<J<:uum. mag com( . m ......~ 10';' Him 
Plan~1<, c<on",,,n, .. h 6.626 ~10-3"J'" 
Solum."" c<o",,,,n' _ . k 1.38 ~ 10.23 J/K 
Fat,<la., ~O"$<ant F 9.649 x 104. Clmol 
,,,,o,<l,,d g"vl"";ll"" "".,.Ieo"tllln. .. 9 9.807 mJ;~ 

"",,,,.1 o<m<owh"',c " u . o<m 

..I••':t,,,n;~ ~h.,9" , . 

101.3 kP. 

FACTOR 101"'"".Tl0 1 <I.k. <1.,0-6 m;coo I"
UNIT PREFIX, lQ9 g.g. G 10~ n"'O n 
SYMBOL 10'; mega "'10-1 "eol <I Hr12 p,co " 

103 .;'0 k 10-2 c ..,,,i 010-15 I"m,,, 1 
102 ~8C'<>" 10-3 ",;11, "'10.18 ,,= • 

...
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1
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I, 
i 
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