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Grid Square Location Aid
This program aims to please.

by C. L. Houghton WB61GP

O pe ratio n o n a ny of our mic rowave
bands above 2 GHz requi res a means 10

determine compass headings 10 and from the
sialion with which you want 10 make contact.
Since most antennas in use at these frequen­
cies are very highly directive. you need to
know preci sely where to point them to make
contact with the distant station .

On short contacts of 10 to 15 miles. the
pointing angle is I10l too critical. An error o f
10 to 20 degrees will still provide reasonable
signal strength when in the clear. When the
path to cover is not tine-of-sight , however.
you need some pointing aid .

A common method is to layout the pointing
angle on a map with a ruler and determi ne rhe

" The program
will run on virtually

any BASIC operation
system. rr

prospective compass heading to and from
each location . This works out well . bUl reo
quires quite a bit of lime to figure out all
needed compass headings. For contest lime.
a faster method is needed to determine dis­
lance points between contacts.

Location FInder

The solut ion to this problem is a com­
puter progra m (see li st in sidebar) that
provides you with the compass head ing s
from and 10 the desired location of contact .
In addition. it determines the distance be­
tween locations in miles and kilomete rs .
This program was adapted from multiple
sources by Leon Helms WA5BNH. The pro­
gram will default 10 your location by chang­
ing the statement in sequence 30 and 40 to
your lat itude (30) and longitude (40 ). The
program can bypass the default location and
you can inpu t spec ific information for lati-

10 REM ASStMeL~O FROM MULTIPLE SOU RCES BY LEON HELMS WA5BNH 9 / 1 5/ 9 6
20 PRHIT,PR ltrr,PRlIlT
25 MYS- "MT OTAV"
3 0 OA_ 32 . 5 9 5 8 3 34 1
4 0 OC _ _ 116.845B334 1
50 GOSUB 11""'0
60 PRltrr-Oo you wi s h t o use l a t/ lon9 o r 9r i d squa re s ? (L/G)" ,
70 INPUT A$ ,IF A$ • " I · OR A$ - " L" THEN L-l, GO"l'O 100
80 IF A$ • "9" 0 11: AS • "G" THEN L_O,GOTO 18 0
90 GOTO 61'1
180 PRINT "Do you ., s h t o use t h e de f au l t coor d ina tes f or yo ur loca tion ·
101 I P L - I GOTO 111'1
102 LA - DA , UO_OC , GOSUB 1 500
11/1 5 PII:INT " "; MYS, " " ,GS , ·
10 7 GOTO 131/1
Ill' XX - DA' OOSUB 16B9
11 4 PRINT XO, CHII:S (248),XK,· ··;Xt:; CHII$ (14 ) , · r
11 6 PRINT N$, · X " " x x _oo , oosua 1600
li B PR INT XO; CHII$ (2 48 ) ;XM,- · ·,XN,CHRS (3 4 ), · " ,
122 PIIlNT W$ , - ( yin) · ,
1 38 INPUT A$,IF A$ - . y . OR A$ _ · Y" THEN 001'0 19 0
135 If AS-· - THEN 001'0 190
14 0 tr AS •• ·n· AND A$ •• · N" THEN GOTO 100
150 PII:INT,P II:INT"Enter you~ loc~ t 1 on "

Ho0 GOSUe 1100
17 0 OA _ A2100 _ L2
I B0 Ca SUB 10 0 0
1 9 (1 PRINT ,P R I ~IT " E nte r othe r locat ion name "
195 IN PUT UAS
200 GOSUB r iee
2l il K l _ L2, K2 _ 112
220 PI _ 3.1 4159 26 .
230 Al - DA"P I /180
240 A2 - A2"Pl /IS0
250 N - 1
260 Ll - OO "P I /I S0
218 L2 - L2 "P l / lS0
2 B0 02 -TAN ( 1I 1 ) " COS (L2 -L I )-Tk~{A 2 )

290 Ql -eoS (Al ) " t 0 2 / S I N{L2- Ll ) )
30 1/1 x I _ 21&_ ( ( 18e/ P I ) ·ATN( QI ) )
are L9- L2 -Ll
328 IF L9 ' _(_P I) THEN 36 0
330 I f L9 c_& THEN 31 1/1
34 0 If L9 '_PI THEN 36 0
)5 1/1 GOTO 311/1
360 XI _XI_ leO
31 1/1 I F ~ _ 2 THEU 4 91/1
aae L3 _ L2
390 L4 - Ll
4 0 0 L2-L4
4 10 LI-L3
4 2 0 AJ-A 2
4 30 A4_1I1
440 A2-A4
4 50 AI-A3
460 'iI_xl
470 N-2
480 COTo 200
4 9 0 CI_ABS(L9 }
5 0 " If CI ' PI THEN 520
51 0 COTO 54"
5 2 ~ Cl_2 ·PI_CI
53 0 IIE '\ ~~ c cosine mus t b e con ...er ted to equlvll en t form I n ba sic
540 Z2 - $ IN (III ) " S IN I1I2 )
55 13 Z3 _COS(III) ·COS( A2) ·COS(CI)
5 6 0 Z4 _ Z2 +Z3
510 ZI - - IITN{Z4 / SQ II ( - Z4 . Z4 +1 » + (PI / 2 }
580 ZI -ZI "180 /PI
59(1 1\-69 .I) 5"ZI
6 1/10 B-60 "zt

11It BASIC listing o/tht grid sqUOrt location program.
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610 E·III. 12 *Zl
6 30 C. Yl -H B0
6 40 IF C ' l 6 0 THEN C. Yl -180
lO!>0 YI.INT (Yl ·10IH.!» / I0"
660 XI.INT(X I *)00*.!» /100
610 A_INT (A *1 00+.S l / 100
680 &a l NT( B* 10 0 + . S)/I 0 8
690 IF 11 2 , 0 THEN S $ _ ~N" ELS E 5$ • "5 "
100 I F III , 0 TIlEN E$ _ " E" EI.SE E$ • "W "
70 S GOSU8 18 " 0
71 0 )(X·0"',GOSU8 16""
728 FIlINT XD,CHR$ (24B ) ,XM , "'" ,XN , CHR$ (t4 ), ­
7 t8 PRJ,", N$, " ""XX.oo, GOSU8 1680
1 4 " F RUIT XO,CHR$(248),XM, ~ '",XN;CHR$ {l4 ),~ "
7 !> O PilI '"' W$,
1 6 " PR HH T"'B (J9 ), ~ t.0 ~ ,

11 8 XX.1I2,GOSUB 16 0 0
180 P IiI NT T...B( 43l:
790 P Ii I NT XD, CHII$ (24B ) ;XM,"' -,X!I, CHII$ (1 4 )," ~;

B00 P II UIT 5$," ",
81 0 XX_II I,OOS UB 16 " "
820 P IlINT XD,CHIl$ (248 ) ,X1'I; " , · , XN, CIlIl $( l4) ,"
8 3 l'! PilI NT W$
840 L... . O... .co-rc ,COSUB I see
8S11 PIlINT" " , MY$ , " " , C$ , T...B(19); "t.0 "; N1\$;T...a( 6 0),
860 LA_K2 ,LO.KI ,GOSUS I Sll ll
B1 11 PIlINT cs
BBIl PRINT
B90 PRINT"Local t.rue head ing _"YI, "deg" ;TAB( 4 1l) ,
91111 E_INT(E ~l ll ll+.!»/l llll

9111 PRIWr"Oist.anl t. r ue head ing " " Xl , " d e g "
920 P Il I NT·S ta t. u t.e mi les · " , A
9 1" PRINT ·Na u t. i cal mI le s " " , a
9 40 PIU NT· lIiloor.e t.e rs - " , E
91,;0 core 190
I OIlIl 1P OA > II THEN N$ • ' N ' EI.SE N$ • ' 5"
1 01 0 I F 00 > " THEN W$ • ' E' ELS E W$ • "W "
11'120 1IE'M.JR.'i
11 00 If L • e THEN GOT'O 130 0 ELS E GOT'O 1120
11 10 PliiNT-PI.. a "e . pt!'c i f y ' N ' Or '5'. "
1 128 P II I ~~ "En t.er l a t i t.ude. Oe9 r ... .. . inu t. .... " ..cond•• (N o r 5)­
1110 INPUT >l1 .w2 .>l3.1$
11 40 If 1$ <> " n" AN D 1$ ., "• • "'NO 1$ <> "11 ~ ....'II D 1$ <> ' S~ THEN GOT'O 11 10
lI S" IP 1$ _ ~s~ OR 1$ • "S~ THEN WI • -Wl,W2 • - W2 ,Wl • _ Wl
1168 ...2 • W) + (w2/6 0) + (W3/l6 0 0)
11 70 GOTO 1190
It BO PIIINT~Plea.e .peci f y 'E ' o r · W· ••
11 9 0 PRINT"En t.er 10ng H lId., Oegree.. .. i n ll t. e • •••cond• • ( E Or w)"
1 20 0 H ;PUT III.R2.1I1. 0$
1210 IF 0 $ <> "e~ ......0 0 $ " " ..~ AN D 0$ <> " E " ....'IlD 0 $ " " W" THEN GOTO I IBB
122 0 IF OS • - .... 0 11 D$ • "W" Til EN III • -RI,R2 .. - R2,1I3 • - Fl3
12 31'1 L2 _ RI + ( 11 2/6 ") + ( 1tl/36 0 "1
1240 IIETUIIN
1300 I SPUT " Cdd " qu a r. (ex . DI'!13ET l " , C$
1 110 IF LEII (CS I - 4 T» EN c s-es +" I'!I'!"
13 20 ER.0, IF LEN (C$ l.,6 THEN GOTO D 0 0
I H0 FOil 11 .1 TO 6 , ... ( J<:) . ...S CII'!IOS(C$ ,J<:,I )) ' SEXT
1 340 IF .0.( 1 »90 THEN ( 1)·...0)-32
1 3 S0 If "'(2»~0 TIlEN (2) ·A(2}-12
D6" If' A(,»'90 TIlW (S j · ...('>}-)2
1)70 IF A( 61)~0 I'll EN A(6) .A( 6 ) -12
i aae L2.-( 180- ( A( l)~6S ) *20-( A ( 1 ]-4 8) ' 2- ( A( s ) - 6 4 .5) 11 2)
1 190 A2.-~0 +( A(2) -6S) *1 0+(A( 4)-48) +( A( 6 ) - 64 . 6)/24

1 4 0 0 RETURN
lS00 If INT (LA/10) .LA/10 THEN aOTO i t e e
ISIl 3 IP l fol T ( L0 /20 ) · LO/ 20 Til EI' ooro 1700
I SO,> 8( 2)· I NT(( I..A + ~0)/ 1 01

IS I 0 8( 4)· W T(( L....9 0 ) - ( 8 (2 1·10 ) )
I S 20 8( 6)· l NT( ( I..A- I NT( LA) 1 ' 24) +6 5
15308(1)" I NT(( 18 0 +LO)/20)
1 54 0 8( J) . I NT( (( LO+! 80) - ( 8( 1 ) · 2(1 ) ) 1 2)
1 5 '>0 a(S)·I NT( ( W - I NT(LO)) '1 2) +6 !>
1560 I F H!T( I NT( 1I8S(LOI)/ 2) • I tfT ( ...aS (LO l ) /2 TilEI' B(5 ) "8 (5 1+12
l 57" C$ tCHR$ ( B( 1) _6!>1o(:Il R$ ( B( 2) _6 S 10(:1l1l$ ( B( 3 ) +4 8) o(:HRS ( 81 4) +48 ) o(:HR5 ra r 5 ) )
1580 G$-GS_CIlR$( BI 6l1
1 S9 " RETU Il.'i
160 0 XII" 1I8S ( XX)
l U ll Xo-INT (XA )
1620 X"'· I NT ( (XA-X O) "60 1
16 30 XN_IN T ( (XII_ (X D+ (X",/611 1 1 1 ' 16011 )
1 6 4 1'1 RETURN
1700 N. 0 ,L. O,OtO
1711 S I F IST(L"'/ 10) • U./ Hl T HEN II · I , L. I
171 0 I F I fol 1'(LO/2,,) • LO/U I THEN 0 • t, L - L+ I
11211 I F N"I THEN u..u+1 / 36"11 I REM add one " econd
l71 Cl I F 0-1 TIiErI LOtLO+ I/16 0 e ,liE'" a d d One ..."ond
1 74 0 GOSUB 150 5
1 7'>0 CC"POS(C) ' REI'! g .l t.h e cu rso r po"it i on
1 76 0 PR H IT C$ ,liE'" p r i n t On po"" i b l .. "n. "'er
177 0 PR I NT T...a ( CC ) , 'REM T"'B 8...CK TO "'HER E TilE CURSOR "''''5
1 775 I f N· I TilES L...· 1..A - 2/l6 11 11
1 780 IF L • I GOTO I B2 11
17~0 COSU 8 l 50 S
l O1l1l PRINT C$ ,REI'! pr int On possible ans~e r

lB l e PR INT TA8(CC) , ,IlE M T"'B BACK TO I/HEIlE THE CURSOR W"' S
IB2 0 IF 0-1 THEN LO·LQ-2/36 11 0
1825 IF L • I COTO 15 05
lB3 il COSUS 1505
lB411 CC.POS(C) ,REM get. t.h. cu r . o r posit.ion
1850 PRINT 0$ IREM print. On possibl e sn ,,~e r

raee PIl INT T...8(CC ), ,IIEI'! TAB BACK TO WIlE RE THE CURSOR W"'S
IB70 LA·LA+2 /16AA
1 8 80 GOTO 15115

The BASIC Iis/illK ofth~ grid sqlUlr~ location program (Ctmtillu~dJ.
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tude/longitude or grid squares, as it is all
menu driven.

I used the program to assist a contact during
the last IOGHz microwave contest from Mt .
Helix. in San Diego proper, to Heaps Peak .
located near Lake Arrowhead in the moun­
tai ns above San Bernardino. Entering the
program. I selected the grid square option
and omitted the default location and replaced
it with my locat ion at MI. Helix- grid square
OM 12LT . The other station, contacted on the
co-ord inating frequency on 2. stated he was
located at OM 14KF. Heaps Peak . The com­
puter (Tandy 100) took 5 seconds 10 produce
the following output;
DM I2LT 32X48.30N.1I7X2.29W TO
OM 14 KF 34 X 13.29 S . 117 X 7 .29 W
LOCAL TRUE HEADI NG 357 .22 . DIS­
TANTTRUE HEADING 177 . 17 DEGREE
STATUTE MILES 97.9 , KILOM ET ERS
157.55

You can use this example to check out your
system. once loaded , and verify proper oper­
ation on your computer. One note: Distance
is computed from the center of the grid
squa re .

" (The program)
was a much welcome
aid during microwave
contest operations."

Versatile

The program will run on vin ually any BA­
SIC operation system. AI present, it is used
on a Tandy 100 laptop , a Kaypro CPM 2x,
and some MS· DOS machines . For use on the
Tandy 100 laptop. line 620 is deleted and a
new line 620 is inserted as follows; (620
CLS).

This program allowed me 10 determine ex­
act compass headings. II was a much wel ­
come aid 10 help me aim my antenna towards
the locations of unexpected stat ions that crop
up du ring contest ope ration .

Normally I would ha ve made available a
d isk or cassette. but due to the va riety of
computers be ing used- all tak.ing different
formats for input-I cannol reproduce a copy
in your format . However. I will glad ly send
the program via modem . This see ms 10 be the
best method at present . WA5BNH has made
the program fit into a Tandy PC-4 pocket
compute r with some re-assembling . Leon
will make the PC-4 program available with o r
without the PC-4 . Contact Leon Helms
10153 , Ambassador Dr., San Diego CA
92126. fordelail s. 1Il

Those microwave enthusiasts inttrt's/t'd ill ob/aill­
illg mor~ information about tht' myriad of / GHz
arul above operations goillg 0 11 ill California. and
umurul th~ world. may contact /h~ author at th~

Sull Diego Microwave Group. 6145 Badgor Lak~ .

Sull Di~go C1 92//9. Chuck WB61GP also 1l0W

writes a monthly column/or VHF arulabove acrivi­
,i~s "Abol't" and &yond. "
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