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SUMMARY 

Programs TURAMTAB and TURAMBUK were designed to improve the 
field techniques and data reductions of the Turam electromagnetic method. 
Both programs have proved successful. 
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1. 

1. INTRODUCTION 

In the past, Turam surveys have used only a portion of the 
area excited by the primary field. Thus, for a primary source loop 
4000 feet long, only traverses normal to the central 2400 feet would 
be used. This was because the theoretical ratios required for the data 
reductions near the corners of the loop were too difficult to determine. 
It should be noted t,hat for a given disi:'''lnce from the loop, the field 
is weaker near th~ ends of the loop. BMR,model tests have shown that 
reading to the end of a loop is justified (Williams, in preparation). 
Grounded cables were often used instead of loops because computation of 
the theoretical fields and ratios was much easier. 

Accordingly FORTRAN program TURAMTAB was written to calculate 
the theoretical ratios for any traverse for a given loop and coil 
spacing. 

Theoretical ratios produced by this program allowed more 
efficient use of the primary loop and increased the field effi~iency, 
but reduction of the data remained ~9 tedious as ever. FORTRAN program 
TURAMBUK was then wri tten to facilitate the computation of the data 
reductions. 

The present work is concerned only with ratio measurements. 
Phase measurements are not treated by these programs. 

2. PROGRAM TURAMTAB 

This program calculates ratios of theoretical field amplit­
udes for a specific loop and coil spacing (see Figure 1). The results 
are printed as reciprocals of the ratios; a sample table is shown in 
Appendix 1. 

One punched card contains the l.engU~ and width of the loop 
and the coil spacing, under format 3F10, and supplies data for one set 
of tables. Additional cards may be inserted if more than one set of 
tables is required. 

The program calculates and prints out the reciprocals of the 
ratios for traverses commencing at the end of the loop and extending 
to the centre. The traverse interval is 100 feet if the length of the 
loop is equal to or less than 5000 feet, and 200 feet if it is greater. 
(In actual fact the program does not treat dimensions so that the only 
requirement is that all data units be the same). This limitation of' 
traverse spacing is -Simply a function of printout limit, i.e. one can­
not fit more than 26 columns of this size on a page. 

Station spacing in all cases 1s 25 feet. The length of the 
traverse is governed by the coil spacing and statement 17 (Appendix 1). 
The first coil.is always at 150 feet from the loop, hence the first 
station for 50-ft coil spacing is 175 feet and so OPe The last posi­
tion of the first coil is always 2250 feet, hence for 50-ft coil spac-
ing the last station is 2275 feet. 



2. 

The flow chart and program listing in Appendix 1 should make 
the operation of the program quite clear. 

3. SUBROUTINE SUM 

This subroutine calculates the relative field intensity (Z) 
for a loop XX feet long and YY feet wide at a point Dr feet from the 
near side of the loop on a traverse SS feet from the end of the loop 
(see Figure 1). 

Using the parameters defined in Figure 2, the field at a 
point P due to a line segment AB is 

sino<.. + sin/.3 / Zp = 0.1 d~ gauss amp • • • • • •.• • • • (1) 

where" dis in centimetres and~ and,13 a're' as illustrated in FigUI:'e2.· ... 

Figure .3 shows. the mpregeneralcase . where 

sin 1.3 - s iIi ex. 
F d gauss/amp. . . . . . .~ (2) 

. . To obtain a valtlE3 for the' ·total"<field intensity due to a .. 
rectangular loop, .itis.necessary to combine the effects. of 'the four 
sides of the loop •. Figure 4 shows the angle's and dimensionsthat.are 
necessary for . .these. calculations~.:The sides are numbered 1 .to4., and.· 
the fields ZI, Z2, etc., refer to the fields due to these sides at a 
point P. 

Sj.de 1 

At P, Z1 = 0.1 
A A 

sin A + sin B 
DD 

.' . 1\ SS 
let SA =.sin A = /: 2 2 

SS + DD 

xx - SS 1\ 
let SB = sin B = 

vI(XX - SS)2 + DD2 

If A = JSS2 + DD2 

and B = XX - SS 

and C = J B2 + DD2 

where A and Band C are not angles but FORTRAN variables, then the 
FORTRAN statements to obtain Z1 are as follows: 

\ • 
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Side 2 

3. 

A = SQRT (DD * DD + SS * SS) 

B = XX - SS 

C = S QRT (B .:~ B + DD {~ DD) 

SA!. = SS/A 

SB = B/c 

Z1 = (SA + SB) I DD * .1 

Now Z2 = 0.1 
·/:)c .~ Sln + Sln 1) 

yy + DD 

• 1\' SS 
let SC = Sln C = J 2 2 

(yy + DD) + ss 

= SS/F, for E = YY + DD and F =j~ + SS2 

• /\ XX - SS' let SD = Sln D = 
j(XX - SS)2 + (yy + DD)2 

The additional FORTRAN statements are 

Side 3 

E = YY + DD 

'F = S QRT (E ~} E + SS * SS) 

G = S QRT (B ~} B + E ~* E) 

sc = SS/F 

SD = BIG 

Z2 = (SC + SD) I DD * .1 

Now Z3 = 0.1 sin'R - sin ~ 
XX - SS 

· /\ YY + DD E E 
let SR = s ln R = J 2 ' =? ~ = -

(YY + DD) + (XX - S8')'" J + B G 

SP - sin P - DD _ DD _ DD . - -J (XX _ SS) 2 + DD2 - j B2 + DD2 - C 



Tho additional FORTRAN statements are 

SIde 4 

SR = E/G 

SP = DD/C 

Z3 = (SR - SP) / B * .1 

1\ " 

Now Z4 = 0.1 sin T - sin E 
SS 

" YY + DD 
let ST = sin T =j(yy 

+ DD)2 + SS2 

1\ DD DD 
and SE = sin E = J 2 = -A 

DD + SS2 

The FORTRAN s.tatements are 

ST = E/F 

SE = DD/A 

Z4 = (ST - SE) / SS ~f·.1 

Rectangular loop 

The total intensity at P is 

Z == Z1 - Z2 - Z3 - Z4 

This derIvation requires two further comments. Take the case 
of. 'Z4 when SS = 0; then we have ST = SE = 1 and Z4 becomes 

Z4 = ..;..1 -::-~1 * . 1 o 

which is meaningless. It can easily be shown that in this case Z4 = 0 
and this fact is included in the program to avoid the confusion of 0/0. 

Secondly, this program has no mention of units. 
and SS are in feet we should have 

Z = (Z1 - Z2 - Z3 - Z4) / 30.46 gauss/amp. 

If XX YY . , 

However, this is unimportant for ratio calculations and is left out in 
case the routine is required for calculating the field in other units 
(e.g. MKS). 

. '. 
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5. 

4. PROGRAM TURAMBUK 

This program (see Appendix 2) produces a reduction book for 
a specific traverse, loop, and coil spacing. Each page of the book 
refers to a particular station on the traverse. 

One data card per book is required. This card contains the 
following information: length of loop, width of loop, coil spacing, 
and distance of traverse from the end of loop (see Figure 1) under 
format 4F10. 

The station system is the same as in TURAMTAB. The program 
first calculates the theoretical or normal ratio (RN) for the particular 
station using SUM, and prints this information and titles at the top of 
every page. It then produces a table that will give the reduced ratio 
corresponding to the field ratio measured at the particular station. 
The series of tables covers a range of reduced ratios from 0.4 (approx.) 
to 1.4 (approx.). However, in certain cases a reduced ratio of' 1.4 would 
require a field ratio greater than 2.0, which is the upper limit of most 
field instruments, and in such cases the tables cease at reduced ratio 
values corresponding to a field ratio of 2.0. A t~ble of differences is 
given at the bottom of each page (Appendix 2). 

The book is used in the following way. The page referring to 
the appropriate station (i.e. distance from the cable) is selected. The 
first column gives the unreduced ratio to one significant place. One 
then moves across the columns at this value to the column containing the 
value of the second decimal digit. This value plus the difference 
appropriate to the third decimal digit is the reduced ratio. Thus for a 
field reading of 1.944 at a station 200 feet from the loop we have (see 
Appendix 2): 

Reduced ratio to one significant place 1.064 

Reduced ratio to two significant places 1.087 

Reduced ratio to three significant places 1.089 

The flow chart of the program is given in Appendix 20 

5. DISCUSSION 

The Turam table~ (i.e. TURAMTAB output) have improved field 
efficiency by enabling a greater area to be surveyed with one particular 
loop. Hodel test measurements of undisturbed fields have confirmed the 
computed ratios. The model tests have also shown that Turam measure­
ments on traverses near the end of a loop may be interpreted in the same 
way as measurements on traverses near the centre of the loop. 

Thus, with the aid of these tables, it has been possible to 
improve field efficiency without detracting from the accuracy of the 
method. The tables are quite cheap to produce (less than $1 per loop). 
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When using the Turam reduction tables the author estimates 
that, with a little practice, reduction time can be reduced to about one 
quarter of that required to reduce the results with a slide rule. 

Computing cost for one Turam book is about $3 (October 1968). 
The books must be bound in a form suitable for field use. Since at least 
eight books would be required for a particular loop their production is 
only recommended for the standard-sized loops. 

WILLIAMS, J. P. 

6. REFERENCE 

mm Turam Model Tests, 1967-8. Bur. Min. Resou!". Aust. 
Rec. (in preparation). 
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Appendix I 

Listing of progr.am TURAMTAB and subroutine SUM 

PROGRAM TU:1A.'1T AS SU6ROUTIN[ sun (l XX.YY.to.s~) 
O'HENSION RII(26) A-S:JR T (CD*OO+SS"'$S' 
HlTEGER RU.D a_xx ss 

9 P.[A ... · I,XX YY,CC C-SJRT (B*B.OO~DO) 
I fORI1AT(3FIO' [-CD ... y 

IF([OF.u:J'll,10 F-SQRT(E .... [ .. s:; ~SS) 
10 KK_XX 20J+1 .j-sQl:r (811"8"'[*£) 

H_I SA-5S A 
KKK ... XX 2 SD-B C 
Ir(KK.i..T 2 )M.2 SC-SS,"f 
JJ-M"'I~O SO-S G 
PRINT 3.XX YY,CC.(K K-JJ.KKK J:l sn-E G 

3 FOR:MT(. I • 56X ... TURAI' REDuCTION lAdLES· ./ .2n. *lE:IGTH OF L S"_OO. C 
lOOP .... F4.* FT· SX • ..,..qOIH OF l'JO" .. ir,F4 .. FT*.SX. *CO:L SP STar F 
2ACltlG .. <f:,F4.* FT*. , .SOlC,;'OISTANCE FRO,., END OF lOOp· , .. Sl:-CO A 
32X.·STN'.4X.IHl.2515) ZI",(SA+Sd) 0 .. I 

17 CO 4 0006 9l Z2-(SC"'SO), E* 1 
00 5 L-I KK,H 23-(SR-SP) S'. 1 
OD-D*25 IF(SS.EQ O· 23. 2'. 
SS-{L I )~J 23 24.0 
CALL SU"! (Z.XX YY,OD.55) GO TO 25 
ZP .. Z 24 21._( ST S[) 5S"". 1 
CD-OD+CC 2S Z-Z) Z2 23-Z4 
CALL SUH (Z.XX,.Y DD,55) RETURN 

5 R::(l '-Z. Zp"l'IOJO Elm 
SHl-DO-CC 2 

4 PRim 6.STN (RN(L),l-I.KK 1'1' 
6 FORMAT(X.F4 2615) 
7 GO TO 9 

II (Ne 

.. 
Sample output 9 f TURAMTAB 

Tu.a" "EDUCT 10,. T AtlI..I:S 

I..ENGT" or LOOP • aooO fT _ID'104 Or 1.00' aD 00 • T COIl.. SPaClfrrloG . 100 rT 

DI~TUlCE rAO" tNO o. !"DOP 

ITN , "0 .OO 300 'OO '.0 ••• '., ••• ••• 1000 1100 1200 1300 1400 UOD 1600 1100 liDO 1900 lOOO 
280 .. - ••• 'U '21 ... .. , , .. ... , .. ... • 52 ... '55 .. . . ., ••• , .. .. , ... 5" • •• an , .. ... "I ." .O! ••• ... 57' .., ,. . ••• ... 51' ... ,., 59 • ••• 59 • '91 ••• • •• 
250 'n . -. .1> .,' 59. ,., ••• ... '0' 61' .14 'U ." 0)' u • 620 '" ... ., . .22 62' 
21' .. , ••• ... 'U .. ' ••• ... u • .u .. , • •• "0 .. , • u ... ••• ... ••• • •• • •• . .. 
1.0 ". ••• OJI ••• ••• . .. . " ... ••• n7 • 5O '" • •• ... • •• ••• ••• ••• . ., .. 7 •• 7 
n. ,., "0 • 5O ... . .. ••• ••• ... ... . .. .n ." "0 '11 ... 68. '" ... • •• • •• .., 
uo I,. ... • /1 ... .7. ... ... 68 • ... • •• '" . .. ., . '" . , . ... ' .. 7" 7., 70, 101 
• 15 727 7" ... '" '" ... . ., 70 • 7.2 ',oa 70. 7 •• 7,0 7 .. 71. '13 '13 71' 714 714 '" '0. ,.. 7410 7.' , .. ' .. '.' 710 71' 71' ", 71' ,., 722 723 72' '" '" 726 .. , 727 721 
4l~ '51 7 •• .. 3 >I' '" 120 ". ", ". ,.. "0 , .. 733 73' ", 736 '31 ,., 7J1 u. 73' 
4>0 10, ... ", 'li '.0 'II , .. ' .. '31 ' .. 740 74. 74. 74. .. . ... ,,, , .. '" ... , .. 41, n, ... ". ", "0 '" ,., ... ... ,.. .. . '51 15. ". '" '55 ... ," '51 '57 '57 
.0. , .. ,., ... 15, 750 ... 75. 75. '" ", ... 760 161 162 '03 ,.. '" 70' '" ' .. 7O' , .. 7., '" 

,., 7., 75' ". 76. ' .. 7" ,.. ,.. ,.7 ... n. 71, n, '" n. ". 11. n. 
". 79' 712 n. ,.. 707 10' 7O. ... no n. 71 • 7" n. . " " . ". ". ", 7 •• ... ••• ". '0' 7" ,.2 "7 . " 7" " . ". '" 11. 7.0 ' .. 10. ... , .. , .. '.' , .. '.' ... ••• ••• .. ' ". 7.' 76' '.2 11, 7e4l ... ... ... 7 •• ,., .,. '" 190 19, ", 192 7 •• , .. 79~ 

••• 81. ••• 79' 7., 70' , .. , .. ... ". ,., 19. .. . , .. I •• , .. 19. '" 79' ". , .. , .. 
"0 ... .,. eO:l , .. ,., ... ... , .. , .. ,.. 7., 19' , .. 0" ,., '.2 '.2 , .. ". • •• • •• .,. 82. , .. .. ' ••• .. , ••• 79 • '00 ,., .,. ., . .0. ••• 0" ••• • •• '.' • 0' '" , .. ••• 
'0. 12' U' ... ••• , .. ... 10' , .. , .. ••• ,,, lOa '.' ." 110 '" ... II' "a II' ... 
>a' .. , a~a ... ... . .. '" • ,0 110 810 . .. ... ... III ." ... II' ... ... '" ... .,1 
750 .. , elta .n II' '10 ... II' .,. II' .. , ... ... ... ... ... II' '.0 ••• • •• .a 82' ,,. ... •• a '21 ••• 12, ... ... ... ." ... •• 0 eel '21 0 •• e«,l ,u .. , .. , .a· .a- .., 
.0. •• 3 .3. '3, . ., 12' ••• .,. ea3 '23 ••• . .. ee!» '25 ••• eao ,., ." 82' .2. 82. .. , ... ••• ••• ... .31 82' .27 .. ' ... '2' .. , . ., Ijtl ' .. 02' ••• ' .. .31 .. , '1I .31 .. , 
"0 ••• ... .. , ••• 'll OJ, OJ' ••• eJO ... '31 . .. • 32 .. , &3 • .3. ... .. , • •• ... 0.' 
"' ... ,., .·a OJ' .30 ... "" ••• 13' OJ' OJ' ... 0., n. , .. . ., .31 83' '" ... ..' ... ... ... ... ... .. , ... 63' 83' .. , .. , , .. .., ... • •• .., , .. ... ... .. . , .. ... 
Vii!' ... , .. ••• ••• , .. "1 141 ... ••• • •• .. , , .. . .. "2 • '2 .. . ... ... ... . .. ... ... ... ... na ... ... ... ... ••• '" ... • •• . .. . .. . .. .. , .. . ••• . " . .. .. . ••• 
07' ... ... ... ... , .. ... ... a •• ••• ... ... • •• "" "" .. , • •• ... ••• ... • •• ... 

1000 ••• '" '51 .,. 152 "0 ... ... ••• ... , .. ... ... ••• .. . "0 ... • 5O ." '51 ... 
1025 ... , .. u. ... .,. ... •• 2 '51 ... '5, ... . .. ." '52 1>. ". ". e>. ... .,. .., 
lUO 17. ••• 86:1 ••• U, ... ••• IS' .,. 05. . .. . .. .5. • •• , .. as, .55 • 55 . .. , .. . .. 
1015 . ,. ,., ... '.2 ... .. , • 51 ... U. ... ... 1> • "" n • ." ." ." e57 .51 '51 .,, 
11.00 ... 8"10 . ., ... 882 ... ... ••• ... ... ua ••• ••• • •• , .. .5O ' .. ... . .. . .. . .. 
un . ,. "a ••• • Ol ••• ... ... ,., 10' .. 0 ••• .'0 • •• . .. '" . .. '" . .. .. , , .. I .. 
l1!10 . ,. . ,. ." ••• u' ••• ... ... .OJ '" • '2 '.a • oa ... • •• 10 • ••• . .. ... ... ... 
11" '.0 .,. .,. 11, .oo .Ol ••• 10' • •• ... ••• • •• ••• I.' 0" . ., ... ... I.S , .. .. , 
1200 ••• .'. . " . ' . . " ••• ••• ,.' 00' ••• . .. ••• • •• ... , .. ••• .., .. , '.' ... eo' 
Ul!l ... ••• ." .,. . '. 1171 ... ... 10' ... ••• ••• .. . .. . ••• • •• lOa .. , ... ... ••• 
1;"0 ••• ••• .,. . " ... ... ., . ." 170 ... . " ., . ., . .. . ., . 110 ., . . " 110 17. ., . 
lV' ••• II. ... .,. ... "" ... ... ,,. ". 17 • .lI '" ." 112 11. . ,. ., . l1a 87. I7c 
1300 ... ••• ... ••• ... . " 11 • . " . ,. ... ., . . .. .' . .,. .. . 17 • ". .,. 11. 173 ... 
un ••• ••• ... ••• •• 0 ... . " ., . ... .,. ... ." ." ." ." ." '" ... ." ... ." l;no ... ••• ... '03 • a, .. , ... ... ,,, 

'" . " .,. .7 • .,. ., . ... '" . ,. ... .'. " . U/5 ••• ... .. , ••• • 03 ••• ... ... ,19 . ,. . , . ., . ., . .n ., . .,. u • .,. ." .,. ., . 
1400 • Ol • ·1 ••• ... II • ... ••• ... . ,. ••• 110 .,. .7 • ." ., . .. . ... ... ,,. .,. ... 
14l' • o. ••• 19. u. . .. ••• . ,. , .. , .. .. , , .. .. , .. , . .. II • • •• ••• ... •• 0 .. , ..u 
14'0 ••• "3 .. , .,. .., • •• • e> , .. •• 3 ••• ••• ••• •• 2 .a. .'2 '.2 • •• ••• ••• . .. U~ 

141' . ., , .. 8941 ••• ••• . .. ... ..5 'e> ••• ••• ••• ••• .., . .. ••• ••• ••• • •• ••• . .. Uoo , .. ••• ... , .. • •• . .. ... ,.7 ... ••• • •• • •• .. , ••• . .. ••• • •• ••• • •• • •• .. . 
U25 .,. . ., .n ••• .Ol .'0 ... ..a ... • a7 ... • •• ••• • •• ••• ••• • •• ••• ea • . .. • •• Uto .. , eo, ••• ... 19. 19, ••• ... ... ... ••• .., 

"' ..' ." ... . ., ,., .. , .., ,., 
U/~ ••• , .. . ., .. , ... ••• • •• ... ••• .,. • •• 0" .. , 08' 

.., . .. ••• ..' ••• • •• . .. 
1600 ••• . " ••• •• 7 ... ... ••• ••• .. , ... ••• • •• ••• ••• ••• ... • •• • •• • •• • •• ••• un ••• ... ,oo .. , • •• ... ••• ••• ••• 192 .. , .., . ., .. , .,. , .. '" ••• ••• ••• .., 
U!JO ••• . u. .. , ••• ,., • •• ... , .. ••• ... • •• • •• .'2 ,,9c .. , ... ... .OI .. , .., .OI 
U/~ ... .,. ... . ,. ••• . .. • •• . .. ... . ,. . .. .Ol ••• ••• • •• ••• . .. etc 1192 . .. .o. 
1700 ••• ••• .O~ .. , '.0 ... . ., ... ... ... ,., ... ... ... ... 19 • ... 19' • •• ... . .. 
172' '.7 ••• ••• ... '0, ••• ... ,., ,., ••• ••• . .. • •• ••• ... ... . .. ... ... . .. • •• 
1 no ••• ... ••• . , . '02 "0 • •• ... , .. . ., .., ••• ••• ••• ••• ... • •• . .. • •• . .. .0> 
111, ••• 907 .. , ... .0. 90, '.0 ••• ... ••• .., .., . ., 0" ,., ••• " . • •• • •• ... • •• 
11100 ... 90' ••• ••• ••• .02 .0' to, '00 10. ••• ••• ... ••• . .. ... '" 

,., .., .., . ., 
1I~5 ... • U. . " ••• ••• • •• '0' .. , .. , ••• •• 0 .,. .. , ••• , .. ••• . .. • •• ... ... • •• 
UI~O ... ... ••• •• 7 .0' 'U' , .. ••• 902 ... .. , .,. .,. .. , ••• ••• . .. .oo .oo .oo ••• 
lit" ... .11 ••• • 0' • 0' ••• ••• ••• ••• '0' ... • 0' .. , '.' '0. • 00 • •• '0 • ·0' .0' ·ou 
1900 .. 3 '" ... ... .. ' • •• .,- '0' '0' ••• ••• . .. , .. '., '.' "1 '.' 90' '.' .., .. , 
l'Iil' . ,. ... ... , .. • •• . " '0 • ••• ••• .0' ..3 .,. '.2 '02 ... '0. • •• ..2 "1 'UI .. , 
lno .,. ... ... ... '0' ... ." ••• ••• ... ••• • •• ••• 'Ol ... '03 '0. ..2 , .. • •• • •• 
19" ... ... 9U .11 .. 0 ... ••• ." '0. ••• 90' ... .0' , .. '" ·03 ' .. • •• • •• • •• ••• 
2000 ... ... . .. .,. ... .. . ••• '0' '0' ' .. 90. . .. v •• ••• . .. '0' • •• og. '0' . .. • •• il025 917 .15 ... ... ... 910 ... '0. . 90et '.' ." ... ••• , .. • •• .0' • •• '0' '0. ... vo> 
aUG . , , ... , .. ... ... ... Vl. ·0· ••• • •• ." . " .. ' ••• ... ••• • •• '0 • ... .0> • •• 
il07~ 8,. ... ... ... '13 "2 ... • ,0 ••• '.' ... .. , . " • 01 ." ..' ' .. '0 • ' .. • •• ••• 
210. ." ." '" 91' .tl '11 '12 '11 910 '0. '0' '08 '.8 ••• •• a ·0' '.' '0' ..' .. ' .. ' 
212~ '" .,a ... .10 '1' '13 ... '" '" '" ... ... '.' ... 90 • '0' ' .. ., . '00 .., ••• 
ilUO ... .,. . " ... ... '1' . .. 91 • 91' ... 91. ·'0 .,. ... ••• .0' • •• • •• .08 .0 • ••• 
ill15 920 ... ... ." ... ... .,. .,3 912 ... ... '" ... ... 91. "0 '0' ••• 'u' • •• , .. 
2200 92, 9410 ... .. , ... '" 91' . " ... . , . ... '" '" ' .. " . ... ". .., .,. . ,. " . 
222' ••• 920 ... ... .. , ... " . . ,. ... ... 'Il .1. .,. ... '" '" '" ... . .. . .. ., . 
22'0 ... .. , 92. ... . ., ..' .16 ." ". .,. ... ... ... '" .,. .. 2 '" . .. . .. . .. '11 
2215 92. '2, • '0 .. . ... '" 91' ... .. ' " . ... • 13 ... '" '12 ... .,2 ... '" ... ... 
2300 ••• ••• ... .2 • 91' ... ." '16 ... ' .. 91. ... .,. 91' 'Il .,. . .. .,3 '1. .. 2 912 
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TURAMTAB 
Dimension RN (26) 
Integer RN.D 

READ 
XX = length 
yy = width 
CC = coil spacing 

No 

KK = XX/200+1 
M", 1 
KKK = XX/2 

END 

Calculates number of 
traverses at 100 ft 

1-------1 intervals and value of 
central traverse . 

..... ----~ Sets traverse spacing. 

Sets first coil position 
and traverse. 

Stores Z from SUM and 
sets second coil. 

Determines reciprocal from 
ratio of Z at two coil 
positions. multiplies by 1000 
and truncat es. 

Appendix 1 cont. TURAMTA B Program Flow Chart 
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2.0 

-1:;-785 

.. , 

Append ix 2 

Listing of program TURAMBUK 

PROGRAM TURAMBUK 
o IHENS ION T( 101 .RR( 10), 01 FF(91. [:5(9) 
INTEGER 1,05.0 

'7 READ I.XX.vy.cc.ss 
I FORHAT(4FI1) 

IF(£OF.6011'.10 
10 00 2.0-6.90 

00.0-25 
CALL SUti (Z,XX.YV,LO.SS) 
zp-z 
DO-DO+CC 
CAll SOil (Z.XX.YY.DD.SSI 
Rtj_ZP, Z 
STNoOD ·cc. 2 
PRINT J,xx,n,ce SS,RN,STN 

3 FORHAT(IHl ,/18X .... LENGTH .. *.F5.* FT*.3x,"'WlrTII .. ·,FS,* FT"'. 
1'.30X,*COll SPACING .. " F4.*FT * ... 18x.*DISTA:ICE Fr:.ml END OF 
2 lOOP .. " FS.* FT* . ,6X.~Rrl*.FI').3.t.4X.··~STtI* FS ... ) 

DO 4 L-l. 10 
4 T(ll-l-I 

PRINT 5. (T(ll .l-I 101 
FORHAT(MX.lflI6. ,') 
I FR-RN"5. 
FRSTART_I FR/ 10. 
FS-FRSTART 
I-I 

7 RR( II-FRSTART*ID10 'RN 
1-1+1 
FRSTART.FRSIART +0.01 

6 ~mT EV~ 11R~(I) .1_1. 10' 
8 FORI1AT(6X.FJ.I.l0F6) 

I F(FS. GT 1. 995.ANC. FS.LT. 2.015) 12.18 
18 IF(RR(IO'.GE 1400)12.9 
12 DO 13 H-I.9 

DIFF(H''''''''' RN 
13 OS(H'-M 

2 PRINT 14 (OS(H',M-l.9'.(DIFF(M',tl_1.9' 
14 FORMAT(! •• 36X.*DIFFERENC£S* .. / .16X.914 • .- .16x.9F4) 
16 GO TO 17 
11 END 

Sample output of TURAMBUK 

!.E-..GTH . 4000 " IjIOl'H 2000 " LE:."GT~ 4000 rT ... IOT~ 
COIL S~'C IlliG lOOrT COil S:I'CI roIG 

OTsr'l'flC~ n~OM"--~'lD- -or- -rOOI'- -." 2000 " DISTANCE r~::H1 ~ "lO " LOO~ 

ST_ 200 "N 1.11'4 

-2- -, -e 

'54 459 46; 41, ". '" '8' '" ••• 0.' H' 45~ ." '" . " ••• 

~OOo q 
100F"T 

2000 rr 

STN 1800 

'0' .. , ", 530 ". 510- --'15 '2\ '2' '>.12 '3' ~) ~9 n, n.' 539 ,47 '5' 56; 574 583 -5Q, 601 - -610 -619 
,.n 56' 

,,, 
'" '" ,.8 ... .9. 60. 'It O. , ,,8 ." , .. .. , '" OI' ,., '91 7(;0 70' 

'" ~'-2 ." '" 63' '"~ 650 '" "1 '" 0 •• 71' 72' 73> '" ". 76' "2 '8, '" , .. 
672 !')79 ~83 ••• SO, 100 '" 71, 717 723 , .. .OA '" '" 'J! ... ASJ .,2 '" 8., 8.' '28 73' ,,. ", '" 7" '" '" 77:. ". 1.0. . " '0' '" '2' 'lJ <>42 • '5' Q60 Q60 Q78 
7.' 70n 7" '0' 801 .,2 ." A23 ~2Ci1 6J' ,., .67 .90 1005 101 4 102] 1032 1041 1050 10~CiI __ J..Q~~_ e ... ~ 946 ~S1 ,.,., ~1j Abe 67' A" 6 •• e91 ,.2 1017 108b 1095 110"- -iid- 11"22 1131 11"0 i1"9 1158 
,0, .. , '07 911 ". '2' 'Jo '35 '" .. , , .J 1167 11"/6 1165 1194 1203 1212 1221 1230 1239 1248 
Q5~ ." '63 '" u; •• 0 '" '91 99, 1003 1.' 12S7 1266 lU4 1283 12;2 iJol 1310 1319 1328 1337 

1008 101'1 1019 102' 11'131 10,]6 1042 10.' 1Cl53 11'159 1.' 1346 131}5 1364 1373 1H2 1391 1 400 1409 1"18 1427 
1064 1070 ttl 75 1081 1091 1092 1096 110~ 1l0Cil lU5 
1120 112~ 1131 1137 114' 1148 1154 1t59 1105 1171 

DlrrERENCES 

OlnEOlEIIICES 

-, 
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Yes No 

TURAMBUK 
Dimension T(10), RR(10), DIFF(9) , DS(9) 
Integer T, DS 

IFR = RN*5 
FRSTART = IFR/ 10 . 

No 

Yes 

M == l 

App~ndix 2 cont. TUJS.AW3UK Program Flow Chart 
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