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The first moon tracking computer program included here was
rewritten from WALJXN/WA3GPL and K5JL versions presented in earlier
issues of the EME notes. Warren Butler, WZ2WD, wrote the program for
TRS-80 Tevel II BASIC(16K). Cassette copies of the program are
available from Warren for the cost of the cassette and postage
(approximately $1.00).

The second program was written in FORTRAN IV by Geoffrey Grayer,
G3NAQ. Again the WA1JXN/WA3GPL program served as the starting point
for this effort.
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COORDINATES OF THE MOON

PRINT
' DISLAYS GHA, DECLINATION, AZIMUTH, ELEVATION OF THE MOON
' FROM A SELECTED LATITUDE, LONGITUDE FOR SELECTED DATES
' AND TIMES (GMT). EASTERN STANDARD TIME IS SHOWN BUT CAN BE CHANGED--
' @ LINE 2¢48, CHANGE 58g TO TIME DIFFERENTIAL DESIRED--
' EG., FOR PACIFIC STANDARD TIME, USE 8§§ IN PLACE OF 5ff.
' @ LINES 857 & 80J CHANGE EST TO TIME ZONE DESIRED-=-
' EG., REPLACE EST WITH PST FOR THE EXAMPLE BEING USED.
' HARDCOPY OUTPUT CAN BE SELECTED IF PRINTER IS AVAILABLE;
' OTHERWISE, DATA WILL BE DISPLAYED ON CRT ONLY,
PRINT
' BASED ON PROGRAIMS BY LANCE COLLISTER, WAl1JUXN/WA3GPL AND
' JAY LIEBMANN, KSJL.
' MODIFIED FOR TRS-8F LEVEL I1 BASIC (16K) BY WARREN BUTLER,W2WD
PRINT C4/4/79).
' DATA FOR UP TO 31 DAYS CAN BE REQUESTED---EACH TIME THE
' COMPUTER ASKS FOR AN IMPUT BY PRINTING ?, ENTER DATA IN
' THE FORIIAT REQUESTED. AFTER THE LAST INPUT, INSERT ZEROS
' IN THE SAME FORMAT.
" ANSWER OTHER QUESTIONS AS APPROPRIATE
' UNIVERSAL WINDOWS ARE SHOWN BY LETTERS FOLLOWING DEC VALUES
' U = EUROPEAIN UNIVERSAL WINDOW
' W = W/VE UNIVERSAL WINDOW
' J = J/VK/ZL UHIVERSAL WINDOW
CLEAR 5dg
DIM F(31),V(31),Y(31),Q(31),5(31)
P5=2. .40 dBpggAgI*3.1415926535
D5=367.433EA338333/P5
R5=P5/36p.833583730¢9
CLS:PRINT:PRINT:PRINT:PRINT"WHAT ARE THE STATION CALL LETTERS"™;
INPUT W$
PRINT"WHAT IS YOUR LATITUDE IN DEGREES, MINUTES";
INPUT L5,U5
PRINT"WHAT IS YOUR LONGITUDE IN DEGREES, MINUTES";
INPUT Lb6,Ub
L5=CL5+U5/6@)*R5
L6=CL6+UG/6F)*R5
PRINT"WHAT IS THE DESIRED PRINTING INCREMENT IN MINUTESY;
INPUT 1
INPUT"DO YOU ONLY WANT PRINTOUT WHEN THE MOON 1S NEAR THE HORIZON
0)'";BS CYES,
IF B$S="YES" THEN 46§
LET 16=143
GOTO 558
INPUT"BELOW WHAT ELEVATION IN DEGREES DO YOU WANT PRINTOUT";I6
INPUT'DO YOU WANT HARDCOPY PRINTOUT (YES/NO)";WW$
PRINT"WHAT ARE THE GMT MONTH, DAY, YEAR DESIRED?"
PRINT"USE FORMAT Mi1,DD,YYYY ==== L4-DIGITS FOR YEAR"
FOR N=1 TO 31



S1 INPUT FCN), VGND), YQD)

528 1F F(N)=f THEN 64y

534 NEXT N

sS4 GUTO 548

558 INPUT"DO YOU WANT HARDCOPY (YES/NOD";WW$

564 PRINT

57 PRINT"WHAT ARE THE GMT HMONTH, DAY, YEAR, TIME BEGINNING, TIME ENDING?2"

580 PRINT"USE THE FORMAT MI,DD,YYYY,TTTT,TTTT

REMINDER --- USE 4 DIGITS FOR YEAR!"M

594 FOR N=1TO31

6FF INPUT FCND, VCHD, YCN), QCND, SCND

614 IF F(N)=g THEN 6u4g

624 NEXT N

634 GOTO 594

64yg N5=N-1

65 FOR N=1 TO N5

664 1F BS="YES" THEN 68§

674 GOTO 71¢

68¢ El=244dg

695 B=4

788 GOTO 73§

718 E1=S(N)

728 B=Q(N)

738 M=F(N)

748 D=V(ND

758  Y=Y(N)

768 Y1=Y=-CINTCY/133)%#138)

778 PRINT

784 IF WWS="YES" LPRINT

798 PRINT:CLS

8 IF WWS="YES"™ LPRINT

814 PRINT"POSITION OF THE MOON ON ";M;"/";D;"/";Y1;" GMT FROM"" "y$

82y IF$WH$="YES" LPRINT"POSITION OF THE MOON ON " ;M;"/";D;"/";Y1;" GMT FROM"™ "y

834 PRINT

84 IF WWS="YES" LPRINT

850 PRINTV"GHMT"TABC11)"GHA"TAB(21)"DEC"TAB(3S)"EST"TABCL47I"AZ"TAB(S7)EL"

868 IF §E$=:YES" LPRINT"GHMT"TABC11)"GHA"TABC21)"DECH"TAB(35)"EST"TAB¢ L7 I"AZ"TA(S
7OVEL

874 PRINT

88 IF WWS$=""YES" LPRINT

89¢ 11=2

9g¥ IF M»=3 THEN 98]

914 IF INTCCY-1853)/4)€11 THEN 9ug

g2¢g Cl=-1

93¢ GOTO 954

944 cl=p

958 J1=365%(CY-1853)+D+335CM+9)+INTC((M+18)/2)

964 J2=INTC(Y-1853)/L4)+1+C1

974 GOTO 1794

988 IF INTC(Y-1852)/4)£11 THEN 141§

994 Cl1=-1

14¢4 GOTO 1827
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Cl=4
IF M4=9 THEN 1864
IF M=11 THEN 1§64
c2=¢
GOTO 1879
2=l
J1=365%(Y=-1852)+D+37%(M=-3)+INTC((M-2)/2)
J2=INTC(CY-1852)/4)+C1+C2
J=J1+4d2
T1=d-17472.5
D9=(B-INT(B/1J@)*15d)+INT(B/1Fg)%6y
D6=CEL1-INTCEL/14P)#1gg)+INTCEL/170)%60
D7=D9-D6
D8=D7-1
IF D724 THEN 117p3
GOTO 1194
IF D8>=f THEN 2159
B=E1l
T=(B-INT(B/1000% 193D /1443+1NT(B/ 1) /24
TS5=T1+T
K1=((.751213+.836681152%T5)-INT(.751213+.3366F1172%T5))%p5
K2=((.822513+.1362916457%T5)~INT(.822513+.8362916457%T5))*P5
K3=((.995766+.9:4273777852%T5)-INT(.995766+.83273777852%T5))%P5
K=C(.974271+.8338631922%T5)-1NTC.974271+.9338631922%T5))%P5
K5=C(.#312525+. 83674819575 T5)-INT(. 3312525+, 3367481957%T5))%P5
L8=K1+.0658%R5%#SINC2*KL)+6.289%R5%STINCK?2)
L8=L8-1.274%R5%¥SINCK2=-2%KY)=, 186:R5%SIN(K3)
L8=L8+.214%R5%SIN(C2%K2) -, 11453R5%STN(25KS5)
L8=L8-.J59%R5%¥SINC2%K2=-2%KYy) =, F57%R5:XSINC(K2+K3=-25KY4)
K6=K5+.6593%R5*STNC2*KU)+6. 238 3*R55%SINCK2)-1. 27 25¥R5%SINCK2~-25K4)
L7=5.144%R55%STNC(KB)-. 146 R5%SINCK5-25%KE)
LET D1=COS(CL7)%SINCL8)*,397821+SINCL7)*.917463
LET D1=ATN(D1/(SQR(1-D1%2)))
Gl=54+.5+C((D1)/C.792)):D5
G2=83+(C(D1)/(.848)):D5
G3=141.5-C(D1)*(.738)%D5)
G4=1774.5-C(D1)*(.857)%D5)
A2=COS(L7)*Cc0s(L8)/COS(D1)
Al1=(COS(L7D#SINCLB)*,917463-SINCL7)*,397821)/C0S(D1)
A=ATNCAL1/A2)
GOSUB 1674
R1=A
L1=.A4657§9822%T1
L=T*24%]1 ,4J273846.646055+CL1-TNTCL1/24)%24)
L=CL=-INTCL/24)%24)
G=(L/24)*P5-R1
IF G&P5 THEN 1587
G=G-P5
GOTO 153j
IF G&fi THEN 152§
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GOTO 1537

GE=GIPS

H=L6-G
E3=COSCL5)*COSCH)*COS(D1)+SINCD1D*SINCLS)
E2=5QR(1-CE3*E3))
E=ATH(CE3/E2)-(1/(61.33%E2)))
F=ATHN(E3/E2)

IF E<F THEN 214§

IF E»I6*R5 THEN 2144
A2=SINC(D1)/CCcOSCL5)*COS(CF))
A2=A2-(SIHNCL5)/COSCLS5))*(SINCF)/COS(CF))
A1=STHCLS)®SIN(D1)+COSCL5)*COS(D1)*COSCH)
Al1=(SINCH)#COS(D1))/SQR(1-A1%2)
A=ATNCA1/A2)

GOSUB 1674

GOTO 182§

IF A=f# THEN 1697

GOTO 173¢

IF A2<g THEN 1714

GOTO 181§

A=P5/2

GOTO 181§

IF A»# THEN 1797

IF A247 THEN 1778

A=P5+A

GOTO 1817

A=P5+(A-P5/2)

GOTO 1817

IF A2=>J THEN 181§

A=A+P5/2

RETURN

JF (T-110)C2%1)/1443 THEN 184f
GOTO 1854

PRINT

BS=INT(B+.5):BSS=":tiig g0
Z1=INTCA®DS*18+.5)/14
Z2=INTCE*D5*1d+.5)/1§
Z3=INT(G#D5%1{/+.5)/18
Z4=INT(D1*D5%1g+.5)/17

IF Z4<gd THEN 2738

IF Z34G1 THEMN 273p

IF Z3»G2 THEN 1947

GOTO 197§

IF Z34G3 THEN 199¢

IF Z33»G4 THEN 2834

GOTO 2{173

YS:"U mn

GOTO 2744

Ys_._._llw'll

GOTO 2¢4j
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Y$-—_—"dll

GOTO 2d47

Y$:" "

ES=CINT(B+.5))-578

IFES¢=gTHENES=ES+24f]

ES$:”::::§ #Tl

PRINTUSINGBSS;BS; :PRINTTABC1H)Z3TAB(28)ZU; YSTAB(35)USINGESS;;ES; :PRINTTABS 45
JZ1TAB(55)22

IF WW$="YES" LPRINTUSINGBSS$;BS;:LPRINTTAB(13)Z3TABC28)Z4L4;YSTAB¢(35)USINGESS;
ES; :LPRINTTAB(45)Z1TAB(55)Z2

[1=T

B=B+1

Z=(B-INT(B/18)*178)-64

IF Z<g THEN 1114

B=INT(B/1fgd*17f+13F+2Z

GOTO 1114

NEXT N

N=#

PRINT

PRINT

PRINT"DO YOU WANT MORE INFORMATION (YES/NOD";
INPUT D$

IF D$S="YES" THEN 28

END



POSITION OF THE MOON ON

GMT
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DEC
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5719/ 79

EDT

GMT FROM W2WD

AZ

146
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MAIN DATE = 78111 17/56/51 PAGE 0001

RELEASE 2.0

FORTRAN 1V Gl
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ALL TIMES ARE IN GMT USING THE UJUU TO 2400 HOUR SYSTEM.

THE END OF THE DATA SET AND TERMINATES THE PROGRAM.

PRINTOUT 1S SUSPENDED WHENEVER THE ELEVATION OF THE MOON IS NEGATIVE.
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REFER TU THE EIMAC NOTE.
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DATE = 78111

MAIN

RELEASE 2.0

FORTRAN 1V G1
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