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F,II' puhli.;It,'"1 "" tZrti.,!" "P1 tite topic of skyliP1e-llOri::oP1 blockaga in both
[1.(.'11111,1ux:! r/,,_1 :,'lua tJ,ere the derivatioP1 of a.., folloLJiP1g formula for
t h,' ('/":Il", of "rriual OZ' angle of ttzkeof[ for a sigrtal tNusUing via an N-
mod,' (r-.1!irmn::phr.re-Earth hop);

A - ASIN (R+H) COS (X) - R
SQJ/T(ZH(R+H) (]-co:J(Xn)

degree.

",here [I in tr.r. EtZrth's r'2dius and His tlro height of the point of
"l',';Z"c:i.:;,," i" ~I:c iO"lOnphf'.ro and arn both of the same HP1ear measure;
e."., r-.i11".':;or ;":lo"'ct-"r., Typiaal values (mil,o,,) are R '" 3957.
1I(F'-1,1'/1.:") '" J[l6 I'Ind !/(E-l,.,ye7') .. 65. X io half the: anglo subtended at the
f."rt/:'n f'..' tl'7' ":/ the grcat ci'f'clc path of the signal of diotanae D.
X {It ""'tZ,~ur.cd in r/C'J,'c,'n n rI 1'07' D iP1 milo",; X ~ TJ/(1J8.1~k) Io/hl./'f'Bk il1 the
"to"!!,'r' of /or';',1 : ;;e ",'g"l/l taKcs tD travel fro.'1I the tl'<'lP1nmitter tD tho
r.!cciu,'r. Tlu; =imwn distance (milcn) a nignal aan trallel by OP1ehop

i" <:" Ii-"",,/e ir. (liueP1 by: °/IYU - 138.12 ACO:J(R/(R+H)) ",herll R and B
a"a dr.fincd ae al,ouc and of the IIams liP1ear measurll.

}'JP's o1"i~:'Ml t/erillation contains an elTOr: vi::., in Equation 4 of his
WO7'~i" si~liry: g the LaIJ of Cosines applied tD his illustration.
Speci[ic:l:l'"

. Eq. 4: LZ = R2 + (R+H)2 -2R(R+BlcOSrX) ~ ZR(RfH) (]-COS(X))

"'/IR7'C X d.=notcs the angle above (FJP'e symbol here is theta). The elTOr
is de...oted by t/:eGhaence of the unequal sign in the above equation.
T~8. p'f'~perly stated. FJP's equation becomes:

A - ASIN (R+")~OS(X) - R
SQRT(RZ + (H+fl)2 - ZR(R+Il)COS(XJJ

degt'fltls.

Thie e'l"ati,," CaP! be I'eplaacd by a pel'haps simpler one Io/hiah haa been
dC7'illrJi in ['/,';7"':"::8 IV (art NRC Mo7'I/Jgraphl ",hich also aonsidsrs such
gr ~: ,:,. "",t/c:; 0," ;:>l'optZg"l=i.?1I. There are a muZtitude of e'1atiOP13 Io/hich
[QUO"; f7'~'" a:;:'1:'in'.7 the tr'igoPlOme='f'ic equations to such a problem and
fl'o", ?~TT~7~S IV, the [ollolo/ing is offered:

A ~ ATAN( H + R(1-r.?S(X))
(R)Sl/UX)

) - X degrees.

The er'f'or introduaed by the published equation gillen by FJP iPICreases as the
angle X dccrcasea for a fi:cd heightfl. Thus values gillen by thatformula
tend to be large'f' than the true value Dr anoival/takeoff. A.

Fi~lly, it chould be noted that all trigonometric arguments (depllndent
uar'ial,/co) m:J all trigoP1c,,"etric inverse ualueo rindepandent variables)
ar" ",easured in degrt'le mca/JUl'1Jfol' the equatic1PIa given abOUtl.

1'1", artiale OP1TRANS-POLAR OX published in DXNuses tho original FJP equation
and thua some error/J arc iP1tl'Oduced. Fo'f' thoae iP1te'f'estcd. the follo",ing
table [I'om that articlll ia l'8prodJ.la.& ..nth BerNat ualuca .tlntered blllo",:
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