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Abstract

Program listing, instructions, and example problems are given for 

12 programs for the interpretation of geophysical data, for use on 

Hewlett-Packard models 67 and 97 programmable hand-held calculators. 

These are (1) gravity anomaly over 2D prism with <_ 9 vertices Talwani 

method; (2) magnetic anomaly (AT, AV, or AH) over 2D prism with £ 8 

vertices^--Talwani method; (3) total-field magnetic anomaly profile over 

thick sheet/thin dike; (4) single dipping seismic refractor interpre­ 

tation and design; (5) <_ 4 dipping seismic refractors interpretation; 

(6) <_ 4 dipping seismic refractors design; (7) vertical electrical 

sounding over £ 10 horizontal layers Schlumberger or Wenner forward 

calculation; (8) vertical electric sounding: Dar Zarrouk calculations; 

(9) magnetotelluric planewave apparent conductivity and phase angle 

over <_ 9 horizontal layers forward calculation; (10) petrophysics: 

a.c, electrical parameters; (11) petrophysics: elastic constants; 

(12) digital convolution with £ 10-length filter.
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Program Description

Program Title
Name -*3)*Vid L.

Address V-S. <?<x>l°jt'ca.L -Smrvy

.<*noMa.ly-
Date &> AfcV-77_

State  Zip Code

Program Description, Equations, Variables, etc.
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User Instructions

: o2 -,£) anomal
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

_ i 

001
002
003.
004
005
006 
007
008 
005
010
011
012
013
014 
015
016 
017
018
015
020

021
022
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024
025
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028
025
030
031
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034
035
036
037
03S
035
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eSBc 23 
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RCLI
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GSBb 23

1 2>i
81

B
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21 11
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23 01
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21 88
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03 
02

 -35"
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24
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21 13
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36 14
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Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 F0? 16 23 03 
,-. - 114 F'RTX -14 
.... _ -115 SPC 16-11 

116 RTH 24 __ __ __ __
,.......-.117 *t£ia 21 16 11 n . Qet a./y)
  ... 118 ISZJ 16 26 46 "^ " > Ay 
L. 115 RCLB 36 12 ,£ ; >_ 
I 120 RCLI 3646 - If -fc= *fc, SW* 

121 X>Y? 16-34 -*>f=-f

""!§  f. y£ Ja-^tKgj*/
124 R4 -31 'vcne^ ly 

125 R* -31 
126 RCLi 36 45 
127 DSZI 16 25 46 
128 6705 22 05 "\ a , 

' 125 RCLF 3612 I /f Xrf-ls-Wj 
: 130 S70J 3546 f CWry;-^, 
'131 R4 -31 J  ** -". 
*" 132 *LBL5 '21 05 "'<. 
" " ~ 133 RCLi 36 45 
  134 - -45 

135 RTH 24 
136 *LFL6 21 86 & ; 
137 R* -31 

-138 1 0J 
135 RTH 24 __ 
140 *L6Lfc 21 16 12 *" * ^ ., . . 
141 P^S 16-51 -^"; 9eZ7 ^^ 
142 RCLi 36 45 iKrftX -^ 
143 P^S 16-51 /^j ] 
144 RCLi 36 45 ( ?. /
145 
146 < 
147 
148 
145 < 
150 

1 151 
152 

. ... 153 
154 -

. ... 155 

.156 

._.. .. 157 

. . 158 
155 
160 

I 161 5 
162 

. _-. 163 
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. ._.. 166
, .. _167

168
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a CL+ty
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RTH 24 ^t ' 
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STOI 35 46 
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RCLC 36 13 
. -45

STOi 35 45 . 
0SZJ 16 25 46 
CT04 22 04
RCLC 36 13 fte/>/dC£ OlATI 
ST00 35 00 'A AS ^v- 

R7N 24 &J M^Z:-
tLBLd 21 1614 j. /M/W .J-/-X. \x=0? 16-43 "-  lnf>iit (^:)
GW9 22 05 ex*-/

M.BL8 21 08 <5: 
-^P 34 

RCLD 36 14 
X^V .-41 

XX6? 16-42

165 LN 32 
170 STOD 35 14 

._.. 171 - .... -45 . 
172 X2V -41 
173 RCLE 36 15 
174 X?y -41 
175 STOE 35 15 
176 - -45 
177 X<0? 16-45 " 
178 SF2 16 21 02 
175 " ASS 16 31 
180 Pi 16-24 
181 X>V? 16-34 
182 GW7 22 07 
183 ~ 2 02 
184 x -35 
185 "- -45 
186 F2? 16 23 @2 
187 CHS -22 
188 RTN - 24 "" 
185 *LBL7 21 07 ~ 
150 RJ- -31 
151 F2? 16 23 02 
152 CHS -22 
153 RTN - 24 j 
154 *LBL5 21 05 
155 X^'V? 16-32 
156 CT08 22 68 
157 RCLD 36 14 
158 0 06 
155 ST0D 35 14 
200 RTN 24

210

220
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FLAGS SET STATUS

° Print FLAGS TRIG DISP
1 I/ f+. ON OFF 

f\TL' 0 D ^K

o «. LJ JIX

     3 D D

DEG D FIX "Scf 
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Program Description

program ntie
Name

Address

L.

fnyncb'c, anomaly -/or £odu oJ- ±8
J ~

cAl
Date

State Zip Code

Program Description, Equations, Variables, etc. # 7«/UMm-jyfe f>rojm/n £> Calcutafe AT',
  -or

Equations: Field is -superposiiion 
 fielk due, -to -n, anj/e-dfa 
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Operating Limits and Warnings ilt Ot bit,
on effect' and ?h£u£rAT«T. Thesi conditions <u*. tKt

_.__. .__ . ^ . _._. ._...
._..... This pwjrum: n £rrt>r * -flashes // U*VL -fa -fa 
8 iojju veirtic&S. /}/U>AJUS rz.puut' 3fef>3 if f&oS F$j Ft 

arc rt-s<d: -fa do AH 9 or 4k* taJcuja-hosiS. field potht toodj nfftr
vertex ._* 1. _  ___ .... ____ _ ____ _ ____ __ .



User Instructions

Wacjnetics: £-£> anomaly

STEP INSTRUCTIONS INPUT 
DATA/UNITS

KEYS
OUTPUT 

DATA/UNITS

Load sfdc 1 and

Uj as necessary

AF

ALL
AH 1

O -fla<t 1

clttr&d
3t

cJegred. cleared

Keu A
'&; strike. +o /r>a0ne.h(L norths

Rdd  

Ojfc

working
^. A. - /> *^«

y /n «.

a.J y/7 orvmms.V

FlfLa, poCyT^
. » *   > 

Ke. rt
AP1 ortr y^rioOS "fid

des\rzA

3 m<Uf he.&M. 
nf- eActi ofaer -to oharyje. -ftdA'* J&L

Fbr a, n&uo caje^ clear registers and a ^^

>g; alt dirfancts
Units

ihos*. <4 x-T.

<; At. in
-OJ2

CZI
1   I

AF'



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

801
682 
883
684
005
886
867
688
605
018
011
812
013 
814
615 
616 
617
618
615
626
821
622
623
824
825
626
627
828
625 
636
631
832
633
634
835
836
837
63S
833
846
641
642
043
644
645
646
84T
843
843
856
051
852
853
654
655
656

1

° 1 I*
SO -£-

A
tCT-Zfi. a

i
*L3Lh

DEb 
STGA

R*
STCC

R4-
STOD

SJfi
RCLC

TAN
X?V

X=6v
GTC6

*5
ST05

1
RCLD

COS
RCLC

CO;
X
V'Z

_
,'.'-.'

Fg' 16
i-i'-

X
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:;

S70H
SPC
Fir 16
RTN

Ff
2

T

CTj.0 TJ

RTfi
*LEL0

5

e
GT02

*L.eLt
ISZI 15
STO;

R*
F£S

STCi
0

ST06
F£S

ST06
I

1 J t?l
SI

  B
r ttT-2h '

21 11 4: .3f*f *T
16-21
W ^-31

35 13
-31

35 14
41

36 13
43

-41 \
16-43 TsrVW ' / -23   )
22 8£ fa*>^/

-24
16 43 . 
21 C2 2 : ErrtrM fow* o
16 45 J
35 05

61
36 14

42
36 13

42
-35
53
-      

23 80
^ Fbr AT1 cost, use. 4\*

-35
35 11

-35
35 11
16-11
23 81 fa [£(' CAiC.

"?j
*" cse. x'-t-^o*4 j- « j ^n^^w « » » |^^ »

ifc-24
82

-24
-55 05

24
21 68 O: ^x-up «oA*n.

05 i - Tfc Tt,<7 »gg ^1 *0. 77)«*j YO.

22 82
ii li: « «v^5 ^1i i
26 46 ^' ^ ' Ji \&° $ ^
35 45 j- y«HlUiy

  w *

«£ _?!
i w wi

7tr xc- or« 
^^ tw *^C

86 '
35 88
16-51
35 0e

1
REGIS

2 . 3 , 4

82 S3 _ 84

C

1
657
058 
855
868
661
862
853
864
065
866
667
668
865 
678
671 
872 
673
874
675
676
877
878
675
666
881
082
083
684
865 
886
087
ess
885
850
851
852
653
854
855
836
037
658
635
168
161
162
103
184
165
186
187
188
163
116
111
112
I

>TERS
5

85

D otA £*

i
S

ECU

GSSe 23
sToe

SPC
ETN

*LBLC
EAD

STOC
R±

STCD
CSBc 23

ECLD 
STOC 
SSBt 23

P^S
R»

ECU
GSBa' 23
RCLB
STGI

6
STGC

*LBL1
£S£a iiw

P^S
boEa 2w 

+F
R»

STD5
F^S

GSBfc 22
GSBaf 2J

X2V
CSBE

TAN
T

+

essE
SIH

A

P*S
RCLS

P;?S
SIN
CHS

A

RCLA
X

RCLC
 r

STOC
DSZI It
0 TC1

1

6

86

l/t E

ee
36 4f

16 15
35 12
16-11

24
ci ij
16-22
35 13

-31
Jf 14
lo » 3

^36 14 
35 13 
16 13
16-51

  7 f

35 ei
16 14
35 12
35 46

08
Ow1 ^J

21 ei
16 11
16-51

1 16 11

-31
35 05
16-51

' 16 12
' It 14

-41
23 15

43
-24
-55

23 15
41

-35
16-51
35 65
15-51

41
-22
-35

36 11
-35

36 13
-55

.35 13
; 25 46

22 81

7

87

M <f

l?Tl>8 <XiSpW

" .nr»r.u CLBLe is
A nofs-fc.jttffawt *UMV

C: PelA ooirrVS
-*r- *a-E.Tr-

J£

Coordinate, stife
 h put fitld boirit 
oct oriym .

_^    -.

J
/t *

^^ J/7/r/a//j«. iW"
iferttfibh,.

  i   /   t      
/: J'tarcdiort &nfru

A.2 «-/5-
A%

J)

.
i A v 1

^ nW'S. rVXV^' V A 0 0 J
«2Z'-D or T' f\J--L)

^|) -f- ust (I'-O)   A^> 1^.
T

1
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Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

1
113 
114 
115 
116 * 
117 

  - 118 
113 
126 
121 

  - 122 
123 
124 
125 
126 
127 
128 
123 
136 
131 * 
132 
133 
134 

. / 135 -1

137
138
133 < 
140 
141 
142 
143 
144 
145 1 
146 
147 
148 4 
143 
150 
151 
152 
153 
154 
155 
156 
157 
158 

  - 153
160 4

161 
162 

  163 1 
164 
165 
166 
167
168 
1

A^flf>dT

a A%
ilstitvhft
Effat i/n o.

v

i i
PRTX -14 

SFC 16-11 
RTK 24

:LBLa 21 It 11 Q r . A 
ISZI 16 26 46 -<*" V*-r 4X 
FT' F ^6 * ' 1 if" '  *  4- * i
RCLl 36 4£ C ^. " '
A /I f i W ~" w "^ 1 ^ 1* y~ ^y*

£SB6 23 §6 \ ' w-w'r This pntnu^s 
STOI 35 46 _) **w«nft»*i.)

Ri -31 
Rl -31 

RCLl 36 45 
DSZI 16 25 46 
CT05 22 C5 'j o . 
RCLB 36 12 1 '*  t4«-V^t I- -rv 
STCI 35 46 f 

Rl ' -31 J 
tLBLS 21 05 ^5; 
RCLi 36 45 

-45

£^' 2iJ ___-,___

K»' ~"*ii ^1

  RTN 24 J
cLtLb iJ Ifc ii , >- . » j "~"1 /ofi 

'^,- < .- c-V \J*MS Suo Q. noidovtf
Z'Tl J "?.." js^ "WWI P*\Z) <?TtlKrt5 DJOWtl*?.1
*%U^I wrwi w ^ "1 J ^

rrr? 7^ *^ ^ ; CowdinofoL shirtRt-LC JC >L.

STOI 35 46

LBL 1 ?i ?4 V/ ^wr= ^^RCLi c& 45 
RCLB 36 00 + 'IdX-nettX

+ -55 
RCLC 36 13 

-45 
STCi 35 45 
DSZI 16 25 46 
ST04 22 04 
RCLC 36 13 &dtWto\(!LX fa 
STOS 35 BS r ^oj 2T 

RTK 24
LELd 21 16 14 d m at X
A = fei;' ifc  *t«i * 1 i

eTOS 22 0S <7 
LBLS 21 SS 

*F 34 
RCLD 36 14 

XSV -41 
X*0? 16-42

LH 32 
1 I

165 STOO 35 14 
170 - -45
171 xr/ -4i
172 RCLE 36 15 
173 X£i' -41 
174 STOt 35 15 
175 - -45 
176 X<0? 16-45 
177 SF2 16 21 02 
178 hBS 16 31 
175 Pi 16-24 
180 X>V? 16-34 
181 GT07 22 67 
182 2 02 
Ib3 -   ->i5 
1S4 - -45 
185 F2? 16 23 02 
186 CHS -22 
1S7 RTK 24 
188 *LSL7 21 87 
185 R* -31 
130 F2? 16 23 02 
151 CHS -22 
152 RTN 24 
153 *LBL5 21 65 
154 X/r? 16-32 
155 GTC? 22 6S 
156 RCLD 36 14 
157 6 00 
158 STCD 35 14 
35 RTN 24

201 RCL5 36 OS 
202 F6? 16 23 00 
203 2 02 
204 F6? 16 23 00 
265 x -35 
206 PZS ' 16-51 
207 RCL5 36 05 
268 P?S 16-51 
205 - -45 
216 RTN 24

220

LABELS FLAGS

B %ii3i. CXf^-^AFtD   E   °0tt$x&$
 fody YtrfiX °Coord skite G&A$ e error of^- &y ^v
1//,,. -X-2/TJ. -^3 V-J.   2 .^.^.JfGcjrotioft w C toiHf IY> n   ^fiihf vn /C- USCa.
^^r M* ^- i^flw MI </C /5i/hf ^ ^ Jiu®r ^v» dL.  

V

(7\ i I  \*^A[x^ 1
neturv\ \^A /

6 ' ( ftj'i OT*/ 7\   ^-7«£'W &Li.  i)

~f r-*Ji -..-, , 
I f*r ^* j

L'-D if F/tf.

SET STATUS

J FLAGS TRIG DISP
. ON OFF

r o i5f a
1 si a- 2 D iff
3 a a

DEG M FIX "& 
GRAD D SCI D
RAD a ENG a

o_ 2*

11



at
Rn<X &T', AH' <xrJl AV'

-fo 2,-D -trxanqular bodu* 
Take ^60°, x^to0, T= 60,000 1;

(«,b)

i  ts o.oo I emo Cijev
fC.00 EKT-- 
18.se EHTf
5o.ee es£ii

S.90 EHTf 
S.e0 GSBE

S.00 Ef/Tf

11.00 ENTf

ENTf

10.34

S.00

»**

00.08 
IS. us 
5S. 00

5.00
5.00

11.14

r.s?
5.0S

SSEi 
***

CFS 
ENT;

ENTt
essc
***

13.00
50.00

5.00
5.00

e.se
5.00

55.01

CF1

ENTf
GSEC 

***

***

Rrsl d& -point (Step 5.) :

-12-5S

Clear

>Secon&

<f>, so is -fa 
\ ..
step 3 after cJw\mh<j 

point : ^H1 ~ a. is

point:

<u -fa 
orfter -fl

7 Firsi $dd point:

point

ew.

= 53,01

12



Program Description

Program Title I ' iwji^UC p1ffr|tks   tK\ck &he<2T /ThlA

Name vDdVui L. C\m
Address O.S. 6^\oglca\

City ^Denver  __.   _ .____.._._   ^^   state

Date

Zip Code

Program Description, Equations, Variables, etc.
over A.
(Vi
in

C*,lcuUiZS m^jnetic. «*o**ly f>rofil<S

n "thick, shed? or thin dike. Shtct or dike is assumed.
Vi/*hifWu low aloYiQ -strike (*tj direction) and 33 6ofhm cdqc. is infintfV d<-<-. flnomalief 

field. A.T1 , in horyoiffol -field AH', or in rcrncaC -field AV 1
if fytckntsf to if known., program ur<s 

*«$.- // unknown, rovi-im usej d\k*.

: £ farter fau; Jr., IJ6?; Curves fir i/ffarprtfafioh +f fMqnttic 
' X, />/>* 

Operating Limits and Warnings «re/veww./ gguxtionS USid assume, ntjlyible. <temynch'$*tton * 
&.T* 4-^-T. 7hese\ conditions are, usually met" if jusccp/ibiltfy K.^^-^1^

f; Whe*ie,rc,r srtf>>5 is skipped, so no 
vscs The "Thin 

fan*/ <w <*/< <rf»" Note, in This case.
n dike, ateorilhw. This alyori fort jives /fif/e. error a* 
se, output -field, valxs arc nor/n*/jjcd Lu dlfab horiunt

O<*tpu£ 
4/ono nvio/t^til north

AH' is
To

..
profile, 

H use.
, w>t AH, The,

13



User Instructions

MftG-NETIC PRO^ FILES- thick sh

STEP INSTRUCTIONS INPUT 
DATA/UNITS

KEYS
OUTPUT 

DATA/UNITS

Load side. 1 and

FIE

AT'
AH 1

FLAG STATUS

set

cjcarcd

.set

clear&t

<-de-bul+ status

*£
strike, -fa horfh.

lndt'ruriior\ of mo.ane.bc -field.
FIELD x magnetic,

(To generate, T^gg.
**
\ A  curvtz. or te. is

unknown. t iSgtr 1.

Ke.3fe sheet or
Jk^Zb-

^005 down
of- *<he.e£ or dil

&yl

ic ) horize>/rl-a.L CO

initial "X coordinate.

for a. nejuo CASfL^qo

bt »A
Units: if ier ^ JF1 wilV

ALL umts

e. Tn 'eet or a\\ m »oet(»ifS.
T

Various

AF'fx.)

ile

14



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
 
681
662
603
8C4
665
606
887
68S
6 5
618
811
812
613
614
815
81 o 
617
618
613
626
621
622
023
624
625

627
625
825
636
631
632 
633
634
635636"

637
838

648
841
642
643
644
645
646
647
64S
645
655
651
852
653
654
855
656

1

% *) A<£
so >. 

A F frosty
A

*L£Ln
STijt

?»
STOC

PA
S T0£

SIN
RCLC

TAN
i\f i

X=@?

tTOS
T

TnK''
iLBLl

C'TUc

RCLfi
COS

RCLC
Lui

V

V.I
 

 iK
Fe7 it

vs
2

; :
IT- - 7^

SFC
Fl" 16 
FJH

C

C
Site 35

RJK

5
0

i~ T r*  "

*i_ELt
CF2 It

STOI
Ri

3TC7
RCL8

F6? 16
i'

^.-   *   
f- t? .   i D

x
RCL7

-
SIN

£706
LSTX

I

 j

SAF^2Ax
B

1v < ] ?
35 06

_ T"f

35 13
_7<

35 11
41

36 13
43

-41
16-43
22 00

-24
16" 43
21 01
35 eg 

ei
36 11

4?
36" 13

42
-35

t:-;

~iz
54

23 63
wu.*

82
-35

_TZ" ;*.,*

id-Il

23 01
24
05
36

-55 00
24

21 08 
05
00

*_*iC U i

£i iil

22 82
35 £1

-7f

35 87
3fc 88
23 88

62
23 08

-35

36" 67
-45

41
35 6S
1 6-66

£

if   ^^   J*

* L, >H» XjJ_ mfytf^

f K.T

-if-fan -Z \
1 ( Mnj)

!'-*» Ko

n 1
7L zz-JJ-UX1

fcr 47" crit

 **

2U}/SL

) S2 . . .

&T   Z.~h

^cos1-!

,t use if*

"^ ^

For AV case,,
use Z'+qo?

o: tfx-up
 

8 : v2) f <
^~~CpfAo 2. n\<

//I C4ft

AS**

auf h^vc. bun
o^ ften\ previous CA$t.)

For AT 1 CASt,
i^Zl .

©ye- ^~

«St>h Op. "^

3

S3

C

3)

" fts

I
857
65S
853
65886"!

66266"3
6t"4
66"5

666
667
868
063
676
671
872 
673
674
675
076
677
676
673
686
a si
682 
6S3
8S4
685
686
687
8SS 
685
058
651
632

  . 033
654 
655
856
857
858
655
166
161
162
163
164

. 165
186
187
166
165
116
111
112

REGISTERS
4AJM^fi2

S4

. . .

5 A</
S5

D , ,

\
COS

RCL7
SIN

42
35 £5
36 67

41
C ] >:'£  35- -' C £'

SFC  
RTH

*LSL:
2

T

ST02

16-11
C: 4

i.1 lw

02
-24

35 02
SF2 16 21 62
SFC
RTK

*Lfci.ii

F2? 1£ 
6TC2
ST03X's

JPfCil~ ^X2
 ( 

ST04
RtLl
RC14

RCLS
X

RCL3
RCL4

T

RCLP

-
RCL6

x
R7N

"*LSL2 
SF2 16

S7u3
RCLS
6SS3
ST04

y^V'

ST05
RCL2

CHS
§553

16-11
24

^1 14
23 82
22 02
35 63

53
36 61

STT

-55
 35 64
36 81
36 84

-24 
3c 0S

-35
36 £3
36 84

  ,;%
36 85_ ?= 

-45
3t 86

-35
24

21 02
35 S3
36 62
23 83
35 64

-41

35 65
36 82

-22
23 63

ST-=-4 35-24 84
X*V -4l

ST-5 35-45 65
RCLS

D'R
RCLS -

X

RCL4
i

 2.A &ffn\
S6

W/ta) E

36 85
16 45
36 0S

-35
36 04

_
Cos &F -> ~y

A&-Hr-SvnJ> -> Rf

C : fuj)

to/ _^. i?
73. UZ

^Stt -&A4 2. -h "kM
oCWlT is TV U£& r| tCv%
^M^CrTT  <7£/&fl0ft'/

Tk   *y

( f "thick. sWxt, <jo fe 2,

ft -vKf

dL . 9
*- ^ ^

<. xlCos aP -^
. rd .^_X "1

X.rtVtT^WTBL^ R* 1^!

2  . "thick ihttt cosfi.
*- nts4: $AQ 2. .

i
_(^t (*n A^Rj/

O O ifK^->K^^
cp> -^ ^^3

v \
- (^cfcf^j

> KW
^-i^RftftH:

R,/ j^g^aS/KI. o

A.^-Sv«9T f

j 7 Ax
S7

8̂ 6>F *u>sGF
S8 S9

A F '(x*+ 15 A x) os&d

15



Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

1
1
1
1
1
1
1

1 1
1
1
1

1 1
1
1
1
1
1

1 1
1
1
1
1
1
1 
1
1
1
1-1
1
1
1
f

1
1

150

160

A/\W

a

^wvUof
5

13 LH
14 RCLS
15 x
16
17 RCL5
IS x
19 RTK
26 *LSL3
21 RCL3
22 +
23 CHS
24 RCL1
25 Jtfy
26 rF

£.{ f:\tt

28 iLBLE
25 ST07
oe? .r

O 1 W 1 U »

32 *L£14
33 R'CL3
34 RCL7
35 +
36 PS / ;; 
37 SSBu
ss FRT.i
1 C C C: "~*

46 ISZI
41 SWi
d'~ ~'

43 3
44 RCLI
45 X±:VV
46 tT04
47 R7M
4d K- c-

K.T B J)t
b

itj^. 1 £/rfr«f
6

3t

-

36
-

ci
36

-
-

Jo
 

^j
35

35 
21
36
36

23

16-

16 26
? r

36
16-

ol

w /)

7-

gs

35
45
06
35
 if
t'j

Bi

55
i^
01
41
34
^ i

07
05
46

e i
07
CT
ww

14
14
14
11
4c'
 rr

C2
03

7tr

04
24
wi  

c ^u
c

21t\id
7

  AiU

>S»hr
/X-fV

I dL'
i>»rg

E: ?< 

H: &

olA-X

G(&

5te«
0c

HAV^-
rtq{i

0Lo

LAB

J)

<skct

&  coS0p

. Slu3\[llj^,.i
ui

3 : mput ±
0\ / A
Ll'^i a

*r ( 4> \
\ *R 1tv

T>fik Ijbwofo

.^ , ^.^J^

C+&X -^ ̂ -H '

<\F o*\0t 5r^

L ^FI ^ Sec
rcj r^LStft^-

JLOC uaA o.M i
tort? l-f- vuit^
A" aqam .

ELS

° Xo
d

3Getti
8

t "1
-J

U>

2.
\
'

r

3M/

.
cna-

 rtt

>

E A

e

4£/?
9

170

180

190

200

210

220

K

fajim£

FLAGS

°UseJl
Us^Jl

2 Use.4
3 ___

FLAGS
ON, OFF

0 W. D

2 D )s£

3 D D

SET STATUS

TRIG DISP

DEG X FIX X
GRAD D SCI D 
PAD D ENG D

16



.*** gg-jtf

*ft* 00*3

*** 30"3-

*** I?"5-
*** 00"3

*** IJ-0I-

*** ?2p?r-

^*** '

 * **

38 '3

 ** *

***

*** g0 '3

***
.*.**

*** SS*3J
*** 93"ft-
i- * -i- t"» ^ » .^ r

5333 flflT

y3S3 0S "6

ur

"

*** J5'r/-
*i* 00"

*.*j '*

t** 00 T- 

*** 33TEJ

*** ss '?i
*** 00 'J-

56 'SS

>** oS'S£

J3S5 SS'f



Program Description

Program Title
Name <3)4Vld L.

Address

city State

Date

Zip Code

Program Description, Equations, Variables

f<mi£ refiaL/i-for of -vdocitu iz ^yj

£

8

Slo4nick, ftlorrU M v 
k, P.O. &* 3<^2 

Harold

Seismi : SocXXdtVi oi £^loroAi na

  Efson
. 11,12..

Operating Limits and Warnings . OSSume C<3HSfant 
apprDXimA.-h.on. PradtOcaSl  ^oerl<Miot- 15 u«^wJl -fo cshVna.1t rcsu.Usm« evrors. Dip 8 
d\p alana aeopkonc line.,  Ktft" necessdriiH *frue «JUp. 2>ei5fh D ts vn plane ^4-

THIS ffto^RAfn* Ncfk. oint -ft is 
or\ abo/c dLaiaram ana That" dbips are, positive

gn

. User check -fo assuit,

^^^j^av^^^^^ik-^.i'ii^^

i- 18



User Instructions

3)iPf>iN$ Seismic

*x
STEP INSTRUCTIONS

INPUT 
DATA/UNITS

KEYS
OUTPUT 

DATA/UNITS

Load

-ft :
ZfiJPOT

-hrae, velocity o-f 0Ye.vbtJLrd&ruzioai y 
*: vd&ui\pparent vdoutuoutu o-

_
COMPUTE

ity ef rtfru.cfa"~(
*b.

"true. *£-

Jo re.-£rach>r
3*

JfoPUT

 Jrue.

82
4-

a.MoreAiw t

tt. -*& cJvr   ft a ntf &
\4ics e4-

&L £L

S des/nd *r other X.

l*/ofe: These, rtfu/i
To do for J5-alfre£jhon.j mf.vtrK. roles,

Than

»   "j .« *
n<t sign &f dUo to)

AL

S /I

g-fv *f ail

ro\ \ 3 \

1C. 1

can

19



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001 *L6LC 
002 GSBD 
003 COS 
004 RCLfi 
005 RCLB 
006 x - 
007 2 
868 x   - 
005 RCLfi 
818 RCLB 
811 + 
812 *-- 
013 x - 
014 STOC 
015 RTN
016 *LBLO 
017 RCL1 
018 RCLA
619 4--
020 SIN-1 
621 RCL1 
622 RCLB 
023 * - 
024 SIN-' 
025 
026 2 
027 * 
028 STOO 
025 RTN
03e *LBL£
031 GSB3 
832 * 
033 STOE 
034 RTH
035 *LBLfi 
036 RCL1 
037 RCLD 
038 CHS 
035 CSB2 
040 STOF 
041 RTN
042 *LBL£i 
043 RCL1 
844 RCLD 
645 GSB2 
646 STOfi 
647 RTN
64S *LBLJ 21 
045 STOE 
050 eSB3 
051 x 
052 RCL1 
053 1/X 
054 RCLA 
055 1/X 
056

0 1 -

SO __ S1

A .y B

42 
36 11 
36 12 ^

-35 z2\?Z^ 
36 11 &-x\& 
36 12 ^-\

-55 <S> <£>
-24 ^>
-35 

35 13

21 14 ^ rrv r , .. <j
36 01 J-): Gf&C £MD o 
36 ll ' 

-24 
16 41 c? 
36 01 */C 
36 12 < ^V 

-24- 2* 
16 41 /J-\

-4*5 ^ 4X* ^Tj--. ' TM. \*

02 . .^^

35 14 <*-^- 
24 '^

21 j5 £  c^^f- Ti
23 03 &' ^^^^ ^ 

"24 r"x T* / 
35 15 vDx^ V K^ 

24 D
^'1 li' T2 /^-J- iy 
36 01 «#  ^^^^ ^ 
36 14 

-22  / IT/ 
2302 Kg- /j^/; c) 
35 12 ' ^ c / 

24

56 81 Q ' (T^'^r Vft
36 14
23 02 y - *K/ 
35 n * 'Svn{Lt*&ji'4

16 14 .
35 15 d,\ Gfd: jcc
23 03 , x 

-35 ' _ 
36 01 ><  fe v2) 

52 * "x^*^ " X^ 
36 11 /CT^^U

52 'ZT^)
-45 %/

057
058
055 
060 
061 
062 
063 
064 
065 
066 
067 
068 
065 
070 
071 
072 
073 
074 
075 
076 
077 
078 
075
080

081 
082
083
084 
085 
086 
087 
088 
085

T -24 
RTN 24

*LBLe 21 16 15 
RCLA 36 11 

* -24 
GSB3 23 03 
RCLE 36 15 

x -35 
+ " -55 

RTN 24 
*LEL3 21 03
esei 23 01

COS 42 
RCLD 36 14 

COS 42 
x -35 
2 02 

x -35 
RCL1 36 01 

T -24 
RTN 24 

*LBL1 21 81 
RCL1 36 81 
RCLC 36 13 

* -24 
SIN-1 16 41 

RTN 24
*L6L2 21 02 

GSB1 23 61 
+ -55 

SIN 41
T -24 

RTN 24

090

100

110

REGISTERS
2 3 __ 4

S2 S3 S4

v* c ^

5 ^ _ ̂

S5

s

^t *£ 9m

Suittufae, 3 :

Gptuurfity uud i* k>lk.

6 7

S6 . S7

8 9 _ __

SB __ S9

E T 
T\

20



Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

120

130

140

150

160

170

180

190

200

210

220

LABELSA V*
a _

0 . _

5 __

B V*
b __

1 -4.
6 ___

0 if,.
c __

2 Used
7 -

D 5
"£>-**
3 K3
8

E T-»£

e X-^T
4   

9    

-

FLAGS
0

1

2

3

SET STATUS

FLAGS TRIG DISP
ON OFF

0 D D 
1 D D 
2 D D
son

DEG ^ FIX K
GRAD D SCI D 
RAD D ENG_n 

n_jjL_

21



I/ - 
%8

Find

/»

msec - o.oys 

S, £>«,J>B .

3000

(= C. odo M) '

, yooo , Sooo sro B

2800.000 STOJ 
4000.000 SWft 
5000.000 STuB

CSBC 
4437.467 ***

CSBD 
3.211 ***

.030 GSfiE 
33.660 ***

.045
***

stato-tceLnt; fin e#perie*c*A

is

5000.000 
S000.080 STOC

0.000 STOD

6SB*
3000.000 ***

GSBB
5000.000 ***

*«

0.075 ***

0.000 GSBe 
fi.033 ***

30.000 bSBe 
8. J00 ***

^ ,

A £> '

* 1*oo

f ?Ooo STO c o

   ̂̂ > 375

«;//

22



Program Description

Program Title ~ 

Name CDOVVC 

Address *-*  ^- 

City

ipf \f\ti 3«ism\C-

U. Date

State Zip Code

Program Description, Equations, Variables, etc. 'I

Shots, are.

N±V of S&S/HtC nfat**K

J>o7h &nJLs ft Bt

*t «  

as*, un-lfne. arra

on foe.
 finds "true.
*sk0t point- -f\j

-fnut&l
r a

jr*f>h. 0&ir\o This This

15 c«y)t/dni«uvJt" -fo

.__. 
* IT

i: £kua.itbns us&t
cut. 

censfant' \/eJLotift<£ 1% v

'me4i<»\' \EXps <ft-
dips 

thickness i
Ji*jc

cans fa *T 
rwcAfS**il

-/}-f
<*

art t#t plant <tf ft*
?/. J)epfo £fa

 . Hloonoj, 
litefrumwh, Inc., Sjo?

M.

Operating Limits and Warnings 
\DlpS art-

&f otocbo<. ot~ 
\jsejc skouldl

// attempt & /fiatl. j> MJ>ut 

. /Vo

oktck oz>iAp«cKbUitj

23



Page of

Program Description
(CONTINUATION SHEET)

T/raeC.lJ>Afg

2. has s/o/x.

frrferc£fft 7^



User Instructions

OL   ̂ cUppmo seismic refractors: interpretation
* tf "*  *  *

STEP INSTRUCTIONS
INPUT 

DATA/UNITS
KEYS OUTPUT 

DATA/UNITS

Sick. card

<vj t'n TZj

Input" (&M&r parameters

CalcufcdtL -fat*. aicn

'hm'f TA

6 Gro -to nect /<Lu&r.*p

(x> caff

onkUL.___l£3L_ 
ft J . R

4*-
Units: dt < LS /n

v-
bmm -Teem

V <H> tf VA  
, o-U -ft* J5actc

J

25



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001

002
003 

004

005

006

007
008

009
010

011

012 
013
014
015
016
017
018
019
020
021
022
023 
024025X

026
027
028
029
030
031
032
033
034
035
036
037
038
039
040

041
042
043
044
045
046
047 
048
049
050

051
052
053
054
055
056

0 Q

^Erl
so _Z.T
A fr, V

*LBLC
&

ST00
PZS

RCLI
RCLft
i

SIN-'

STOA
RCLI
RCLB

SIN-1

STOB
2

RCLE
X4Y?
GT03

5
V ** V

y\ V'**

GSBe 23 
PZS

RCLB
RCLI

ST05
RCLfi
RCLI

-

S706
1

sroi
GSB6

2
STOI

*L6L0
RCL6
CSB2
SF08
RCL5
GSB2
ST07
RCLI
RCLE

1

GT01
RCL8
RCLi
DSZI 16
RCLi
ISZl 16

-

1

S1 s,
B 

\

1

21 13 .
00

16-51 
35 00
16-51
36 01
36 11

-24 j
16 41
35 11 :
36 01
36 12 

-24

16 41
35 12

02
36 15
16-35
22 S3

05
-41

16-34
16 15 
16-51
36 12
36 01

-55

35 05
36 11
36 Bl

-45

35 06
01

35 46
23 66

02
35 46
21 00

36 06
23 02
35 08
36 05
23 02
35 07
36 46
36 15

01
-45

16-33 
22 01
36 08
36 45  
25 46
36 45
26 46

-45

y

1/1
S2 p

<', /fl

C: Gtivni &K

 tew £r

^
M!

A API   n
^y

R
^fc 1 O

f* v\Q (*j£ JrfcJ* ?t^V A iff*^xil w^*^ *\w» v I r\ *i "^-

WMW CASC.
*

".  il t
crrt»r i-f^ ^5 IAJVC^S.

(&ccmdaw rtyr. t^o)
<
9|

Ct ' W|f ̂ .

 ^""/^l^l

/nltiAJ'V- /°°/>>

O: ^»rf>M "^ A«^i*
^r '»tf/''

<?
(X.

P

bo-ttoM lo-uer?(^.-.r1?)
if So UAV/C toop.

.
^5*^!:-<ft«-i

REGIS
3 .- 4

S3 ^ S4  
o? oy
c

057
058
059 
060
061
062
063
064
065
066
067
QfQBbo
069
070

071
072
073
074
075
076
077
078
079
080

081
082
083
084
085
086
087
088
089
090

091
092
093
094
095
096
097
098
099
100

101
102
103 
104
105 
106
107
108
109
110
111
112

.TERS
5 ^5
55 a
D _

1

S706
LSTX 
RCL?

+
ST05
RCLi
STOD
GSB5
GSB6
ISZl It

*LBL1
RCL?
RCL8

- +
2

T

ST05
S706
RCL8
RCL?

2
T

DSZI It
RCLi
ISZl U

+
STOD
CS85

PZS
GSB4

PZS
RCLD
STOi
RCL5

SIN
RCLC

X2Y
T

sroc
ISZl It
p;s

sroi
RTN

*LBL3
0

ST00 
1

STOI
GSB4
RCLft
RCLB

2 -

6 D

n\
S6 ,

E

-45

35 66
16-63 
36 07

-55

35 05
36 45
35 14
23 05
23 06

; 26 46
22 60 
21 01
36 07
36 06'

-55

02
-24

35 05
35 06
36 08
36 07

-45

. 02
-24

f 25 46
36 45

f 26 46
-55

35 14
23 05
16-51
23 04
16-51
36 14
35 45
36 05

41
36 13

-41
-24

35 13
' 26 46

16-51
35 45

24
21 93

0@

35 00
01

35 46
23 04
36 11
36 12

-45

- 02

7 J

57 P

-w.

, 
 ̂ Mr <>

n-p +  A r

1: Exit /km l*»p

p Qa.= Zi*

s,
P

Sw~^j 4-(   y
^

5

cc

V1

1JL s= TA /Aw *-
7v w r

(PnifMiry rtj$* «f>)
4  ffff-htyyi sjr-

1*+

3: Cftlc. V
StVvjle. dCippma

neftrA^1^

^7
*\| K

P\

8 -f 9 ^

"Ka, "n.«/
88 q S9<*w±cp5j>

j

26



Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 
114 
115

117

  115
i£r. 120 - 
... 121 

122 
.. 123 

. 124 
125 
126 
127 
128 
125 
130 * 
131 
132 
133 
134 
135 136' 

137 
138 
135 
148 
141 
142 * 
143 
144 
145 
146 

- 147 
148 

- 149 
-  158 

151 
152 
153 

-- 154 * 
- 155 
  156 

157 
- 158 

.... 155 
168 
161 
162 
163 
164 * 

... 165 
166 

--- 167
168 

1

* ' -24 
STOD 35 14 

FZS 16-51 
ST01 35 81 

PZS 16-51 
RCLB 36 12 
RCLft 36 11 

+ ..--55 
2 62

* .-24

SIH 41' 
RCL1 36 81 

X?y -41 
T -24 

STOC 35 13 
ST02 35 02 

RTH 24 
LBL4 21 04 
RCLB 36 12 

COS 42 
RCLft 36 11 

COS 42 
+ -55 

RCLi 36 45 
r -24 

PZS 16-51 
ST09 35 85 
P;$ 16-51 
RTH 24 

LBL2 21 62 
P?S 16-51 
SIH 41 

RCLi 36 45 
x -35 

DSZI 16 25 46 
RCLi 36 45 
ISZI 16 26 46 

T -24 
SIH-1 16 41 

PZS 16-51 
RTH 24 

LBL5 21 85 
RCL5 36 65 
RCLD 36 14

STOB 35 12 
LSTX 16-63 
RCL 6 36 86 

+ -55 
STOA 35 11 

RTH 24 
LBL6 ' 21 86 

PZS 16-51 
GSB4 23 84 
RCLI 36 46

5 65
1 i

i

GI*±

I
tomtf fnmarj 
nts. «p )

V

C0S cl: -t COS BZ,

SfofC, «"V1 Oa . 

oil iflpttf? & Ot

-j-

Calculate ?otQ

5: Cafe. ^ p

\

Q-nA Store in S0

165 + -55 
170 X2J 16-41 
171 RCLi 36 45 
172 XZV -41 
173 X^I 16-41 
174 R* -31 
175 x -35 
176 P^S 16-51 
177 ST+0 35-55 6d 
178 RTH 24 
179 *LBLD 21 14 
188 PZS 16-51 
181 RCL8 36 88 
182 - -45 
183 RCL9 36 85 
184 + -24 
185 PZS 16-51 
186 ST+8 35-55 88 
187 RCLE 36 15 
188 4 84 
189 + -55 
198 X2I 16-41 
151 Rl -31 
192 STOi 35 45 
193 RCL8 36 88 
194 RTH 24

200

210

220

LABELS
A ___

a _ _

°eidvuwiC,
5 * .-

B c ^jy/ir r
b c

1 Crvfry in C. 2 -> A,B
Q ii 7

° T-?P
d

3-*irt , &*.
8 _

E _

eonrorms^.
*\ f*

9 __

(Conceived as a fu&r.

-pftrt~ 2T- weuld <s/i fkic 
pivce&tuH. -tfeuxvCfj 
fart ttjq/nT sfortift fa 
f>"t~ pdrtZC 0* Tk& 

CArrf/ i5x>. ]

'  ., "= "^

-

FLAGS SET STATUS

°   FLAGS TRIG DISP
1 ON OFF
  ODD

2 __ 1 D D 
         2 D D

3   3 n D

DEG $ FIX K
GRAD D SCI D 
PAD D ENG D
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Program Title ~ ^ ^^"JJ SClSmiC
Name SdVul L. CxrupbtU                           Date

Address U.S.
City */wnvc*-__._.._    _  __   ._-.__.__ gtate ..CO..__   Zip Code

Program Description, Equations, Variables, etc. * * flMW»6er* 7^~ Y of 
 velocities IT- <&p u>t"fr\ ck'ps Si u*ndw a.n o\w burden «i. \tcloa,ty i/f. 
Thicknesses <*f vojJh (euu&c f«rfic4.llu onAqr &Kot~pomt-fV CUUL &i. TKts

P troarUYA CAlCMAodtfcS anparcvct" vdioaJt"»cs VCw. , Vfc a.n<x ArnVaX "H* /J I P **» * ji*^ >
&f ihJL rt.frt.dhJL arr\v*Ls an "/Kc ri/S branch &[ TXc. resuJtthy

g i _^ ^11 ^V I ft f   M _ _£_ ~ *J M *

c?tue

oi ~n, . ... _ . _...tt
f^r ~fur1h&r ^p\anaJ'ionj eg nation avJi ^LCk^r^mS see.

flu* '. //^ T^^^f /J mUt one. rctfrA&farf ct~ if more,

Operating Limits and Warnings « |; « l> Z. H-futllL flO.
arc not altouted.  OTher cjarn/W as far-fhrt~l: i
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User Instructions

-*/ dipping seismic rz-fra.ctors. 'o

LtfftrtS

STEP INSTRUCTIONS
INPUT 

DATA/UNiTS
KEYS

OUTPUT 
DATA/UNITS

i And sMt 2. < > 

Clear primaru anJi secondary rea/sfers

&fore knoujfi arameters
a., V£fi~CcaJi jp{t£kne<s nnde.r /} of lauuer^

~fme. Of la
Tt

-*
r «y*

t^ ^>r g?// (gjuejrs -from*
.  . . I /_ J- - ^ _*/A X   ^ f~ I=/ -fa

hfafe input
(L^S.

;x A? fir
± 11 £-are. not useA h 7%^ ro

fa.tertyg/^ g*/?/y inp

J^L ** ' J> t pu 7%g proGrArti: foi
Lunr. nvL*er £e. c*>rrt£l

(of>-hona.(J Vat A/nts lfa.fr)

(ep-tioft<L() Ca./aj.ta.fe. crossover- <j/H

j^ct
^ ^ , "A

(tf "fhiS i$ "ft*r-?t pass
.br&a'Jbsz.

first prtr* '/nt~

For a

__29



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001
002

003
004

005

006 

007 

008

005
010

011
012
013
014
015
016
017
018
015
020 
021
022
023
024
025
026
027
028
025
030
031 

"032

033
034
035
036
037
038
035
040

041 
042
043
044

- ..-,, »-
*LBL/.

f * \
21 11 XT- d*ht innnt /*H

JSZJ 16 26 46 "" "1"i" "T" \^\
P2S

STOi
PZS
Ri 

STOi 
5

RCLI
STOE

+
STOI

R+
- R±
STOi

5
RCLI

5- .
-

STOI 
X>V?

16-51 o _^ c *-0/
35 45 *% "^ *<c
16-51

-31 w. ,*> ft.
35 45 -4  * 

36 46 k/ _ _. ,-
35 15 " "^ n*^

-55
35 46 .

-31
-jj /, x>

35 45 *W "^ ^Cf 5
05

36 46
05 -3

-45

35 46 
16-34

GSBe 23 16 15
1

RTH
*LBLC

STOI
5

GSBe 23
RCLft
sroe

1
p:s

GSS9
ST05
ST06
RCL0
ST09

0

ST08 
DSZI 16
RCL i
STOD

045 *LBL? 
046 RCL5
047
048
045 
050
051
052
053
054
055 
056

°O14VA
S° £T

A ci> v.

RCLD
_ -  -

sroe
LSTX
RCL6

 f

STOA
P?S

RCLB 
COS

i

51 s,
B

.N

"Error* i 4 >5 loujert
arc  tn^.d.

01
-55 vfefVftAj Ji+\

?A

21 13 £, ^ y

35 46 Q\*
05 :

16-35 :
16 15
36 11
35 ti&

81
16-51
23 89
35 05
35 86
36 88
35 89

88
35 08 
25 46
36 45
35 14
21 8? 
36 85
36 14

-45

35 12 
16-63
36 86

-55

35 11
16-51
36 12

42

"Error 11 i^ >x>/v

f T5n.tCa\C2)C> starrm*
unO\ bottom lowKr.

J

, i ft ci
^rtixrHAA VAiocf rt^o

r**~- SVc^s lor «fc-«. £.

50-0 2J.

^: Enirv lor loop.

fLS'tXpS UsiiGwVCOil. TO

Sub* S CY\ ^art x.)

C Wlato- <A ftv^aicuWA1?- j p

Sub* 1 m parti.)

1
057
058
055
060

061
062 
063 
064
065
066
067
068
065
070

071
072
073
074
075
076 
077
078
075
080

081
082
083
084
085
086
087 
088
085
050

051
052
053
054 '
055
056
057 
058
055
100

101

102
103
104
105 
106
107
108
105
110

111 
112

REGISTERS

2 %.
S2 Q

3 V3 4 a^r
S3 5 S4 o

Oa O«*|

f\ \t c  A Vft IT M ) » tm VK

5 V<>
35

° &<*

I
RCLfi

COS
+

RCLi
 = 

RCLI
5

X£I
RCLi
x?y
X*J

~. R4-
X

PZS

36 11
42

-55

36 45
-24

36 46 
65 

-55

16-41
36 45

-41

16-41
-31
-35

16-51
ST+8 35-55 00
RCL5
RCLD

36 05
36 14

DSZI 16 25 46
GT08
p;s

RCLI
RCLB

SIH
i

STOB
RCLI
RCLfi

SIH
 r

STOfi 
RTH

*LBL8
RCLi
STOD

22 88 
16-51
36 81
36 12

41
-24

35 12
36 01
36 li

41
-24

35 11 
24

21 0S
36 45
35 14

JSZJ 16 26 46
--

-

ST07
Lsrx
RCL6

ST08
SJN

ese5
ST06
RCL?

SIH
GSB9 
ST05

-45
-45

35 07
16-63
36 06 

-55

35 08
41

23 05 
35 06
36 07

41
23 05 
35 05

DSZI 16 25 46
GTQ?

*LBL5
P?S

22 07
21 05
16-51

RCLi 36 45
DSZJ 16 25 46 

i

6 &/

S6 j

E

Q^t
(cos c( 4 cos fi) / P

(Shccs idevvKca^ 4» 
sub^G VA part I.)

j£(<£ ^.T CMI.A.
c4r\rv IM\ NiTUIX. VTl -JQ (

j ^

Is "1V\-5 ADD \o^wc ?

su\> 8.

it $°> S^ ^ft>^6J
ouv.^. Stop.

          

8:

npd* VjQ
»

fXlAOk

redact loop

0.
* "T

X

7 t 8 J> 9 y

S7 _ S8 S9 , '
? Q Old IT

/V= nmetjc l used.

3.0



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

1 
1 
1 
1 
1 
1 
1 
1
1
I
I 
1 
1 
1

.... 1 
1 
1

1 
1
1 
1
1 
1 
1 
1 

[ 1
1

1
1 
1 
1

150

160

13 
14
15 
16 
17 
18 
19 
28 
21 * 
22 
23 
24 
25 
26   
27 
28 
29 * 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
48 
41 
42 
43 
44

RCLi 36 
1SZI 16 26 
XZY

x   
SIN-1 16 
PIS 16- 
RTW 

LBLD 21 
RCLf) 36

PZS 16- 
RCL8 36 
.PZS . 16-

RJN 
LBLE 21 
RCL8 36 
X=8? 16- 
RCL1 36 

1/X 
RCLft 36

RCL8 36 
RCL9 36 

PZS 16-

XZY 

RW

A <ttvf£
a

0

5

45 
46 
41 
24 
35 
41 
51 
24 
14 
11 
24 
51
00

51 
55 
24 
15
00

43 
01 
52 
11 
52 
45 
51
00

05 
51 
45 
41 
24 
24

B _

b

1

6

i
 piritft

* -/ / -IT- \ 3W) / "X- *"J I

^-s-
Ei crossover dCstr

^tp O2<\ ou«^ 

VoW. &rm ^32. > 

Ww = 1^ jf^^n?.

170

180

190

200

210

220

LABELS

c ia->V^ D Tfivt (x) E X;^
c d eQfyor M&Q
2 3 4

7 Us uL 8 uriA 9 VS&L

FLAGS
0

1

2

3

SET STATUS

FLAGS TRIG DISP
h ON OFF
ODD 
1 D D 
2 D D

DEG D FIX D 
GRAD D SCI D 
RAD D ENG D 

n
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Program Description

Program ntie V&T/c^JL EtJECTRlC JouMDlMGS: Schlunb&rger or
Name vDtfW'd L. Camf>6e,U                         Date
Address US. ^logical 3ur*y_____   ______     
City v£>e*?/6r _ ...         - -    - State CO--    - - - - Zip Code

Program Description, Equations, Variables, etc. Q/^/7 an Wflut flKtfrtWAf -Structure
^/o horizorrfai "foyers" C^J -true. IOLV^JTS plus undertjinj half -space.); 
roram on Card 1 c.4./cut*.-fes <*- nurnc.rica.i Ke.rna.1 -function 

nction may in -tern J>z. vnpett -fo Card £ (for <ScS?/u/»6 
; or C*r4 3 (for Wzswer c" ysJj ^ C4loul4te> The. -fteor 
electric sourdine* ("VES") wfitdr ujould Jx. Jits) oW "the*

~ army spactnv, <wd fa (4A/2.) = 
af That spacwQj ^<s<zrnpt*.a, ofr v5 fo/nis par Joj

. ._. .... ... _ .
^i^J^Hj & computer przxjrum -ferTKt
curves ovor

t £>. P.j if 7-1 , Inverse, -filter Gocffic/Cnir -for 
rhrtf sfondani. our res -/or A. Aor&orrfantj strati fi<. 

, * ZiZ , no. ^

Operating Limits and Warnings *. ?ar -filter 6<U 4<*>n -j&unct fa hot*, -too
Vo CL<AtJ)uaJfelu -&*.<£ a. r<*.fiX/y -fi.ltCn* (Mrrt. Thuf curves prt>dM.ce.<$. ^y 'this

b*. jom *oka£~ u* &rr*r t#» cases a>^A^e A.
\4,u rc

" ^ " /y '-- /'£ <xtf**ipt is /ntd< -fa
(euucrf^  $ .*. uCo/»/netrfc * jbr s&reraj eTher u>ar/i/has.i 

J <J

33



User Instructions Page of

euscmc

STEP INSTRUCTIONS
INPUT 

DATA/UNITS
KEYS

OUTPUT 
DATA/UNITS

Load side. 1 &- ca.rd 1
*Se£~ -flags as ne.cis.$aru fagc. cemm&nf l)

iJf tivi
t.

6. 7- 
>r all

-fo

mjuxt" ta.ugr' "fe? be in-fiVufe. kul-^-spOf-g. no rviajHe<
ioka.1" "n Jccu.

\

2

Program cud<s-ojram cy< 
y ThroughW

7c> ptiESS.

card 3. 6

8
/Dd proar&m Cco/wtr)&ri~k ^j)

11 r\^*ijJ   L I i ' SFor tfPjf- pnnj^i ovdpudr Ccemmirtt S)
xmiti

(opttonAi) jo convolv

J&L

4-
&*&

attr

pgfrs.

-fa
<*($<> *f>pears /n

Fftess

x} B(x)

cm

n&xt-x
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STEP

GW 1
KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001 

002

003 
004 
005 
00S 
007 
003 
009 
010 
011 
012 
013
914 
815 
816 
817 
818 
819 
828 
821
fl-39

623 
024 
025 
026 
027 
028 
025 
030 
031 
032 
033 
034 
035 
035 
037 
033 
03.9 
040 
041 
042 
043 
044
045
045
047
048
049
050
eJDI
OJ£

053
054
055
055

o p
\*> Q

80 -A
ftp

A

*LELtf
p;s

STOi 
PZS 
Ri 

STOi 
1 
8 

RCLI 
X>Y? 
GSBe 23 
STOE 
JSZJ 16

i\ iti 
*LELC 

STOC 
3 

1/X 
18* 

STOD 
Rnc

RTH
tLBLE 

PRTX 
STOC 

1 
STOB 
RCLE 
STOI 

*LBL2 
RCLB 
RCLS 

x 
EHTt 
DSZI 16 

*LBL1 
RCLi

XZY 
LSTX

+

CHS

RCLi
  P;S
RCLC

1/X

2
CHS  x

GSBo. 23
ex

ENrt

1 p̂
1

S1 ft
Tlj

B

21 11 
16-51 
35 45 
16-51 

-31 

35 45 
81 
88 

36 46 
16-34 
16 15 
35 15 
26 46

f. jt
£.4

21 13 
35 13 

83 
52 

16 33 
35 14 
36 13

24
21 15 

-14 

35 13 
81 

35 12 
36 15 
35 46 
21 82 
36 12 
36 45 

-35 
-21 

25 46 
21 SI 
36 45 

-45 
-41 

16-63 
-55 
-24 
-22 

16-51
35 45
15-51
35 13

52
-35

O£.
-22
-35

16 11
33

-35
-21

2 ê
a.

S2 .
"n-i.

^.

/ 

' 

(

*

<:

< 

^

^

J: 
&i-

Error 

y\ -*>

s^ _ 

X/X

X

3 =

2 :

F

K

-Get

 XP
CS^^:

3
e

S3
<

Sfc«( 
y S^

"   t if n

- £-r«4

xmiti

i

>  zp

"NO oi 
*tw. x-

e0." e
v-O-

x

*owodoi
*5L/j.
C -£&
K* e.

-K.
* V. v-  

C
xm

««.

6- /ec?^: 

> w^o a«nAtl
=-O SUJltci^. 

.,-P

P
-1 ' ^

 x)
>cp

REGIS
4

S4

IM

0 
0
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0

0 

0 

0 

0 

0 

0 

0

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0
0

0 
0 
0 
0 
0 
0 
0
0 

0

1

110

TERS
5

S5

D A

57 
58 
59 
50 
61 
62 
63 
64 
65 
66 
67 
68 
69
/8 
71 
72 
73 
74 
75 
76
77
SO

79 
88 
81 
82 
83 
84 
85 
86 
87 
88 
89 
98 
91 
92 
93 
94 . 
95 
95 
97 
98 
99 
W

X

ENTt 
1

CHS '
X:Y 

1
 T

STOB 
RCLI 
X*9? 
GT02 
RCLB
RCLS 

x 
PRTX 

SPC 
RCLC 
RCLD 

x
GTOE

*LBLa 2 
F8? 1 

GT03 
Fl? 1 

GT04 
RTH 

*LBL3 
1 -
 

0 
5

RTH 
*LBL4

_ ._ 2 .
..".. '?'. 

2 
EHT1-
.. 3 ,

RTH

6

S6

E

-21

01
-45
-22 
-41 

81 
-55 
-24 

35 12 
35 45 
15-42 
22 02 
35 12
35 80 

-35 
-14 

16-11 
36 13 
36 14 

-35

2'<L 15
*1 16 11 
6 23 00 

22 03 
6 23 01 

22 84 
24 

21 03
81

-62 

08 
05 

-24 

24 
21 84 

82 
-52 

07 
. 62 

-21 

03 
-24 
-24 

24

7

S7

  1

Test '-fof <W <tf Loop. 

Morma.fi$t fa @0

X>is^)6ii j5Gx^ _ 

Gyefc -mxb--*

<V. -fta^-kst

G^iafMs ^tc-/Bf -y&r* 

^x^\\\Jcrf(l)&r^c ' ~ I. oS

Ghosh'$ -fwJw ' Ttrf 
tO&iW&T  =  1- 3 6 . 
8fSa/£iVn atrvt />4f 
fa **  «  - J^-TS

~tfwnS/(ifa, '/o 2i? 
.2. 

Cwvcy r>vcc£tufc> i«f

8 9 ^__

S8 S9 ^~*~

T
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Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

120

130

140

150

160

170

180

190

200

210

220

LABELSA e^ "
a -$A4-kst

0 J

5

B __

b

1 rto op
6

c xmifO
c

2 Ervfru w E
7

D __

d

3 Qs<uiw\ A.
8

E<E>Cx)

""error"

Usedi wi a..
9

FLAGS

0 Use&
1 Us<J
2 __

3 __

SET STATUS

FLAGS TRIG DISP
ON OFF

o H D
1 ja D 
2 a D
3 D D

DEG D FIX K 
GRAD D SCI D 
PAD D ENG p 

n_4_

36



COMMENTS (Card 1)

1. Subroutine "a" shifts true kernal function somewhat to the left 
to make convolved values (Cards 2 or 3) come out right. This is done using 
flags, as shown in table. On loading Card 1, flags <f> and 1 are set, so to 
make Schlumberger the default calculation. If Wenner results are desired, 
CF 4> at Step 2 of the instructions.

Flag 4» Flag 1

Schlumberger set (set)
Wenner cleared set
no shift cleared cleared

NOTE: Both programs calculate VES in which apparent resistivity p is 
plotted versus center-to-end electrode spacing AB/2. Sometimes, though, 
Wenner VES are plotted versus AB/3. To produce such a plot, the shift factor 
at label 4 must be changed to 1.36, rather than 2/3 x 1.36, which is its 
present value.

A tip: When making your own program card from the listing on page 35, 
be sure to set flags <J> and 1 before recording the card. If you happen to 
forget, you may lose a lot of time trying to track down a very subtle error!

2. Program assumes bottom layer, layer n, is infinitely thick. Hence
no value h need be entered, 

n

Programmer T s point: To accomodate possible 10-layer structures, 
registers R<}), S<f> are used for first-layer parameters; Rl, SI for second 
layer; and so on. Somewhat cumbersome coding at steps 40, 71, and 72 results.

3. Subroutine E in program listed on page 35 is an infinite loop, 
starting with an arbitrary value of x called XMIN, and calculating values 
(x, B(x)) at the rate of three evenly-spaced x's per log cycle.

k
Question: How do I choose XMIN? Answer: Usually XMIN = 10 , where 

k = positive or negative integer. Also choose XMIN«h , the first layer 
thickness. (For example, if h =2, take XMIN = 0.1). Exception: To get 
VES calculated at closer AB/2 spacings than the 3 points/cycle the program 
usually affords, a subsequent run is made to interpolate between earlier 
x-values. On such runs, choose XMIN = 10 1 ' 6 ) . (See example and Comments 
8,9).

Question: When do I stop the loop? Answer: Stop the loop (by pressing 
R/S) when x is 100 times (3 points beyond) the highest AB/2 value of interest. 
For Wenner, only 1 point beyond is sufficient. (Illustrated in example.)

Programmer's point: Infinite-loop program at left is for HP97 printed 
output. HP67 users may prefer to delete steps 27 and 75, and replace step 
76 with R/S, step 80 with RTN. Then pairs (x, B(x)) may be copied down at 
the user's own pace by alternately pressing [R/S] and[E],

37



4. A tip: Users who may need the related program "VES: Dar 
Zarrouk functions" can save card space by storing it on side 2 of card 1,
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STEP KEY ENTRY KEY CODE COMMENTS

(This proqmw
STEP KEY ENTRY KEY CODE

an
COMMENTS

001 
002

003 
004 
005
Ofl£ot?6 

007

008

009 

010

011

012 
013 
014
OlJ 
QIC

017 
018
019
020

021 
022 
023 
024 
025 026"

027 
028 
029
030

031 
032 
033 
034 
035 036" 

037

039
040

041 
042
043 
044
045 046" 

047 
048 
049
050

051
t?Dt

054
055056"

0 o

SO ^

A

RTH 

S70D

STOrt
9

STOI 
RCLD

*L6L7

21 n $ ' Pnme f^-S
16-51

2t . 
21 12 8: X/W/AJ f &6WM) 
35 14

35 11 /w/fial/je
jjkO
v y

36" 14   -     ----.

^ »f BOcmiiO) -*> cdV
S70i 35 45
DSZI 16" 25 46" pnroanj t*4s.
 707 22 07   -        

3

STOC
*LBL8 

RCLrt
RCLC

X

STQR

tLBLD 
STOB

STQI 
RCL0
STQE

?t Ca\a4ate Ax
16" 33 awl sforc \/nC.
35 13         _ _
21 08 f5 i
36" li Incrtmavdt-x
36" 13

35 11
?4 .___.._

35 12 3}' J)(tftl (ftQ\)t

^ ImttkV.\7^ 35 46 -J-niuaujc
36" 00

35 15 ________
tLBLl 21 01 

ISZI 16 26 46 ': foon 
RCLi 36" 45 ' 
DSZI 16 25 46" £>- ->/?e* 
EHTt -21 J-t-| 
STOi 35 45 
ISZI 16" 26 46" \SflVC £o in.

3CLI

GTQ2 
GTQ1

*LBL2 
RCLB
ST09 
GSB8 

RTH 
*LBLC 

GSBD
9

STOI

RCLi
PZS

RCL i

1 *~*

S1 (ft

B

3d 4b ^J \.
I & ~^ *3 v^ ̂*^* v»

22 02 p2jCoV£vM. 
22 01 _____ >L__

24
21 13
23 14 C: Convolve,

09

35 1* Initial^
00 ^

21 03 ^
36 45 °- convolution.
£ ^ prtJCCSS.

057 
058 
059
060 
061 
062
063 
064
065
066

aco

069 
070 
071
072
073 
074
O7^

076 
077

078 
079 
080 
081 
082 
083
084 
085

fl<57

088 
089 
090 
091 
092 
093 
094
095 
096 
097 
098

100 

101

102 
103 
104 
105 
106
107

p;s
X -35 

-55

DSZI 16 25 46 
GTQ3 22 o3 
S70D 35 14
RCLA 

1
0

RCLC
X

36 11
01

36 13 
-35
-?4

F0? 16 23 00 
CTG4 22 04 

PSE 16 51
RCLD

R-'S 
RCLfl

DTJJ

*LBLE

36" 14
5i

36 11

21 15
A3

STOI 35 46 
*LBL5 21 05 

DSZI 16 25 46 
*LBL9 21 09 

RCLi 36 45 
ISZI 16 26 46
STOi 35 45
DSZI 16 25 46 

*; p; q 01 aa

1
RCLI

GTQ6 
GTQ5 

*LBL6 
RCLE 
ST00
RCLA 
RCLC

STOA

*LBL4

RCLD 
PRTX 

SPC 
RCLA 

RTN
R/S

110

REGISTERS

2 S 3 4 rx

CO CO QA

0^. -     Gmos>H
c 

ustd & %

?/- V*
S5_

used.

6

S6

E

36 46 
16-33 
22 06 
22 05 
21 06 
36 15 
35 60
36 11 
36 13

-24 

35 11 
24

21 S4 
-14

36 14 
-14 

16-11 
36 11 

24
51

(Ghofh cotffs UK,
SfaTzd in  fffj^pe^f-
order -far rfuftdt 
jtrvdMcf.)

CS^ICMJ

^-Disiflaj QA.
V«-f%^\» /v s*

£='  Error

5-, loop

^

6>: c/y\ol loop.

value. <^ ncjct-x-

// T) U\- 4-*

Su.VO tDUtv\l^ ̂  t\Qf 
iipQ^f)-

Ai_

7

S7

8 Q <^j *7?
\Lx!C? ^*^O

S8 vP5 S9 ^2)f
T

last 80 uLS^cL



Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001 *LBL« 21 11
002
003

P2S 16-51
RTN 24

004 *LBLB 21 12
005

006 
007
008
009
010

STOD 35 14 
R4 -31 

STOP 35 11
9 09

STOI 35 46
RCLB 36 14

011 *LBL7 21 07012 ~~ ~ 

013 
014 
015
016
017
018

STOi 35 45 
DSZI 16 25 46 
GT07 22 67 

3 03
l^X 52
10* 16 33

STOC 35 13-
019 *LBL8 21 08
020

021
022
023
024

RCL A 36 11
RCLC 36 13

x. . -35
STOA 35 11

RTH °-f

025 *LBLB 21 14
026
027
028
029
030

STOS 35 12
0 00

STOI 35 46
RCL0 36 88
STOE 35 15

031 *LBL1 21 01
032
033
034 
035
036
037
038
039
040

041
042

ISZI 16 26 46
RCLi 36 45
DSZI 16 25 46 
ENTf -21
STOi 35 45
ISZI 16 26 46

9 09
RCLI 36 46
X=V? 16-33
GT02 22 02
GT01 22 01

043 *LBL2 21 02
044
045
046
047

RCLB 36 12
ST09 35 09
GSB8 23 08

PTW ?4

048 *LBLC 21 13
049
050

051
052

GSBD 23 14
9 09

STOI 35 46
0 00

053 *LBL3 21 03
054
055
056

A f)/o tfif
rf\ln)f

a

0

5 lWw£

RCLi 36 45
P?S 16-51

RCLi 36 45

057 P^S
058 x
059 +
060 DSZI 16
061 GT03
062 RCL i 
063 PZS 
064 RCL i
065 P?S
066 x
067 +
068 STOD
069 RCLtf 
070 RCLC 
071 LOG 
072 2
073 x
074 10*
075 *
676 F0? 16
677 GT04
078 PSE
079 RCLD
080 R^S
081 RCLA
082 RTW
083 *LBLE
084 . 9
685 STOI
686 tLBL5
687 DSZI 16
688 *LBL9
089 RCLi
090 ISZI 16
691 STOi 
092 DSZI 16
093 *LBL9
094 1
095 RCLI
096 X=Y?
097 GT06
098 GT05
099 *LBL6
100 RCLE
101 ST00
102 RCL A
103 RCLC
104 T

105 STOA
106 RTN

"107 *LBL4
108 PRTX
109 RCLD
110 PRTX
111 SPC
112 RCL A
113 R/S .

LABELS FLAGS
D   C/^t D T*\ n E _ 0 <T\ \

&£E(S}M C,0(\/I/LY  l/ftTfr cJRnO^ rnfrCDlxt
b c d e 1 __.    .

V^pewAy 2 Us^l,hl> *Ostd,r>C. 4 HP& print 2 -

*VsettihJ£ 7 Uscd,h£ 83ubr. 9     3 - 

16-51
-35
-55

25 46
22 03
36 45 
16-51 
36 45
16-51

-35
-55

35 14
36 11 
36 13 
16 32 

02
-35

16 33
-24

23 06
22 04
16 51
36 14

51
36 11

24
21 15

09
35 46
21 05
25 46
21 09
36 45
26 46
35 45 
25 46
21 09

01

36 46
16-33
22 06
22 05
21 66
36 15
35 00
36 11
36 13

 Iji-24

35 11
24

21 04
-14

36 14
-14

16-11
36 11

5i

These steps ConW)
cMTfOT ft YY\ CAFW.

prtMrti/m /XJCAMS^-r 3
W0M\CY" corwdithJeft

UlflS O*\IM % cif o- 

l&i cycle, -Txot

 j lea ccpfc, as

 /CTT  Sehlu/flfcrftf-

f^  C/-8L*? ts a.
 Afec $ttf> "faQyoid
The. PSir swttih.)
/^~

x lt»ipUc.(t f^S M 2*^
^/ hoj^ P5JjJ*Uf' ser
SET STATUS

FLAGS TRIG DISP
ON OFF

o n K
1 D D 
2 D D 
3 D D

DEG D FIX X
GRAD D SCI D 
PAD D ENG D
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COMMENTS (continued Cards 2 and 3)

5. A user who calculates only Schlumberger VES doesn't need Card 3, 
while one who calculates only Wenner VES doesn't need Card 2. Both are 
included here for completeness. Cards 2 and 3 are identical except for a 
few steps (marked on the program listing), and the different data sets 
stored on side 1.

6. To prepare program card, with Ghosh data on side 1 and program 
on side 2, do this:

a. Key program into memory from program listing
b. .Put values shown on "data card listing" (page ̂ /l) in primary

storage registers
c. Switch to W/PRGM mode and feed in side J2 of card 
d. Switch to RUN mode, press [Z+] key, press [f] [W/DATA], and

feed in side 1_ of card. Display now shows "CRD". 
e. Clear prompt word by pressing CLX. Card is now ready to use

NOTE; The card so produced is a hybrid, with the program on Side 2, 
and data on side 1. When side 1 is read in, "CRD" appears in display to 
prompt user to read in side 2 as well. But, if side 2 is inadvertently 
read in first, the prompt word does not appear as would happen for a true 
program card.

7. Ghosh coefficients (constants) are originally read as data off the 
card into primary registers. "Prime" step (keying A) just performs PVS, 
so as to transfer them to secondary storage. Warning; Subroutine A and/or 
[P-VS] should be performed an odd number of times (preferably only once), so 
as to keep Ghosh coefficients in secondary storage. Whenever answers look 
funny, the first thing to check is if Ghosh coefficients are in secondary 
storage, where they belong.

8. "Begin" step (key B) loads current B value into all primary 
registers. That's why XMIN should be chosen «h (= first-layer thickness), 
to get accurate p curves for small AB/2 values.

3.

9. Values B(x) must be entered in order of increasing x-values, with 
x f s chosen evenly spaced at 3 x's per log cycle. Typical x's are therefore 
10°/ 3 = 1.00, lO1 ^ 3 = 2.15, 102 / 3 * 4.64, etc. To get more detailed VES, 
a separate run is .made with interpolated values of x, e.g., 10 1 ' 6 = 1.46, 
10 3 ' 6 = 3.16, 105 ' 6 = 6.81, etc. (The program on Card 1 produces such 
evenly-spaced B(x) automatically.)

10. During convolution, the Ghosh coefficients (constants) are in 
secondary storage and kernal values B(x) are in primary storage, with last 
entered in R9. When a new B(x) is entered, previous values cascade down 
through primary registers, i.e., new B goes in R9, previous R9 goes to R8, 
previous R8 to R7, etc. Previous RO is saved in register E, and can be 
restored to RO in a reverse-cascade if an error is found to have been made. 
(Subroutine E)
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11. When flag <f> is set, some procedures are invoked which print pairs 
(AB/2, p (AB/2)), separated by spaces. Next-x is displayed, but not printed, 
if flag 9 is set. This option would normally be used with HP97 calculators. 
With HP67 f s, on the other hand, flag <f> should remain cleared; then AB/2 will 
be displayed momentarily, followed by p (AB/2). Next-x may be found by 
pressing [R/S], an optional, convenience feature.

12. Adel Zohdy (written communication, 1978) has written an HP67/97 
program for Schlumberger VES which is similar to this one. It accomodates 
6 layers and is very convenient in that (a) the kernal function B(x) does 
not need to be copied and re-input; and (b) p (AB/2) is calculated directly 
for any starting value of AB/2. Because it calculates function B(x) sepa­ 
rately for each AB/2, however, Zohdy f s program is slower than the present 
one at calculating an entire VES curve.
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Program Description

VES : CDar 2zwTool<Program Title
Name I^Vld L. v-am p^i \ ... _.                 __    Date

Address
City - ..._.__...._.. ...   state-CO _._._.__... Zip Code

Program Description, Equations, Variables, etc. < " enri/CS flnt U«d io define.

/&r mu.ltUci<jvr Sections, -fa /mprovc The. -fi'tr Octwtcn

n
obs&rvtd l/£5 cvr/cj^ o^?^ -fa /hcerpom'fe. <?colojicai and <reophysica.l 
rtforf>r&fcJt qeo&lectric, Models. n_^ .._ _ _-rfMcJi fr-K^ohf**, -tt

"TT\\s cpno^ram ca\cu.\<xtes X>a^""2a.rrcwk r^StshVitM Rj cxnA depth Lj 
(X qjven honiaonrbJL Icwjerim structure Cp.fi;). to/]erc /^ = rzsCtiivitu. ancL

/ 0 _/y - / f y*J /J < * 'J ^ t-/- -f y*J /r UT/Acr an

Equations: -/u,
T         . . #.$ Li *jy

^ »

j Md. ft.R,., /f^Y, ^te. of &oriarrook. cunscs in,1hz nrfer- 
on *f vcrtiLa.1 eJezfricAt councilnf date-' U.S.<ject&9/ca.(Syri/ty Bulletin.

Operating Limits and Warnings No pOlVlb (Lj^R:) OY\ f^ll £>£ CUr\^S rv\0*J lie.

or bdou CL s* cent* (m /oj-toj p/ot) uj'tTh v&ri*#.. a£ (Lj^h Rjit ).   
"

if

?y*'-i=W5?S-'j :̂-'l^

r 51



User Instructions

VES:

STEP INSTRUCTIONS INPUT 
DATA/UNITS

KEYS
OUTPUT 

DATA/UNITS

O Load Side 1 o- card-
0'

&
#-

rnn-fect ou±>LTtrajfoc
/OLufjr <j^r^r

?%r&Lt=m A : Calc^lafo £2= pgmts (ftL)

IhCcknexs fctcpTh t£ -&AO / Je^ 
'-fii± srg£> AT. -^or JQLueYS jL.

(ohm-m

im̂  IT  o»  
JL m « 

. i/o d-rF.<a^er: L
r L 1 cr\ ejnrofte.oL><:

^

 u. rupgjo tr
fJ ! *L '

Cl fc 2.
(-not

, 
(ohm-m)

C2. KZik

-3-

£2.

(oh 11

~rt YL  

P w

"n w\tA

cm

: case, has no ynnteA gudyiri: fib
an A. has ^i- rffi/rr0K//V?fl 
^<y Y cU^re^.'j. w/

£
5^
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STEP KEY ENTRY
66-
632
663
664
605

666
667
888
6£3
010

011

812
813
014
815
016
017
018
619
626
021
622
623
024
625
626
027
02?
629
636
031
032
t7i3 <.''

634
035
036
037
608
039
046
641
642
643
644
045
646
047
046
849
056
651
052
Bc'^
054
055
656i

*L51h
KEY CODE
ii ;i

ISn 16 16 46
Fl? 15 13 61

t»St 1
^R!

S75A" Rf

S7+3 3:
F:JLE .
RU.H ',

r

iw yi
35 12

-31
35 11
16-31

-35
-55 63
36 12
36 11

-24
37-M 35-55 04
RCL3
RCL4

T

<rx
i~7J.C'

5S£C.
KCL4

X

STOP
5566
SP:
RT.N

>1BLE
ISZI 16
STGI?

5TOC
r?f 
x

ST05
RCul

-
RCLD
rtl-LC

r

srpf-
*CL2

-

ST02
T
s'X

STOA
esee
SCL2

~
F17 16

ese2
sTje
c r*- ' c

ST01  
RCL6
ST02 '

I

36 03
36 04

54
35 13
23 66
36 64

-35
35 14
23 6?
16-il

24
21 15
26 46
35 14

-31
35 13
16-31

  iSvi

35 65
36 61

-45
36 14
36 13

-24
35 66
36 62

-45
35 62

-24
54

35 11
23 86
36 62

-35
23 61
23 62
35 12
^t\ 5 ~

35 ei
36 06
35 62

COMMENTS STEP KEY ENTRY

/ P\
E   ( 1 -

^ L/

fP\
 ^(-/ )

rl/

657
65S
055
666
661 
662
663
664
665
666
667
666

676
071
672
673
674
675
676
677
078
079
680
081
6S2
683
684
685
686
087
688
689
096
691
692
693
094
095
696
697
898
699
166
161
102
103
104
105
186
167
168

RCLB
GSE6

SFC
RTH

*LBLC 
3 TOD
RCi.fi

X

2
X

ST£7
KCLE

V "£

RCLA
Xs
_

RCLB
X

S706
;;2

RCL7

x
v'£

+
-i^t

RCL3

RCL7
i

S7uC

*:SLI
RCL0

ffSEe 2
Pv

sice
Rt

RT.V

F^5'"' 1

PR7A

KEY CODE COMMENTS

36 12
23 06
16-11

24
21 13 
35 14
36 11

-35
62

-35
35 67
36 15

53
36 li

53
-45

36 12
-35

35 0t
53

36 67
36 15

-35
53

-55
54

36 08
-45

36 67
-24

35 13
24

21 61
36 88
16-34

3 16 15
-31

35 06
16-31

-45
24

21 65
6 23 0S

-14
F6? 16 23 m
RTN
PS£

*LtL2

24
16 51

24
£i 6i

ST+6 35-55 66
RCL6

110

REGISTERS

° dL.i-\
so

A 65

1 /j.,/^-|
S1

B

2 ^y/fi-,
S2

Ay

3 T-i-f,e
S3

S - £^
S4

C «;

5

S5

° L;

6 ki/^
S6

E

36 83
24

C' $<£ RCL)

<^Lp
$

JL. (p _ p1"^
i Vi*t ^i '

1 *. Ch0i#\4*- dbioTVb^. oi ^<
'to 'tY\xc.Kw!£$ .

O '. T>r\A~t oudrtjut
SuhiT* rKv\p ^<or^M}u)uc\Vno ^VST
tiP^-Vs,

o
*~ " CHlM£l£/tH\C.\\ftC.&

0
TT3 dfl^)lK-

7aL~e ;
S7

8Aj(et-£ 9 -
S8 S9

$+, ' t/

53



Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

120

130

140

150

160

170

180

190

200

210

220

LABELSAs-e.
a

°Pnnt
5

B __

b __

1 <*i -* *j
6 __ _

c RCL)
c _ __

2 &-^/
7 __

D

d _____

3 __

8

E £->&
e ert&r
4 __

9 __

FLAGS

0 cpKnt

1 dep1h,
2 _

3 ___

SET STATUS

FLAGS TRIG DISP
ON OFF

o D "ps 
1 D & 
2 D D 
3 D D

DEG D FIX X 
GRAD D SCI U 
RAD D ENG D 

n. ..a\,.
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Program Description

&fiA/E-*>W£ 

d <2). UOatfa _ 
t^totCAl Su 

sDewv*r

Program Title
Name RaMnond <2). UOatfa _                        Date Oc£

Address U' &

City wv___.                      ... state --       Zip Code

Program Description, Equations, Variables, etc. f r ~ - j *D
jess" ( f ~frt*(- flyers plus: undcrUjjriG h«.\f-spa.t& )f mis   
jfas /n&an&fo'fclluric p/art -ujarc o^ppttr&n~f cond "*" "*~ 

phase. o.n<t/-£. <C.£ at" a.rbi-fa-&.ru  /rc.o.u&nctCJ? i#>pu3 
ij an MT Jiow\dir\e us/fh /O pornis per lo<] ^d*- f*f*°t*j

i/j tZ-   - //jj-

    _eu i _____ ___ . .77_____- - _ cyJ' J J

vol. 0.

Operating Limits and Warnings   / /  /
, ft /, j ^_ ,/ / . M _ w «// -r/44 1 is WL. an symbols <r in ^

/ % *   » <^ i ^ ^ ^ a >

"Error " fttshcs -for number ^ Jouj&rs 
°3fhasn. lO {ajuert art '
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User Instructions

MT pfane-ujavc apparcM't' 

<rtk « --f-^twl* , . W

STEP INSTRUCTIONS INPUT 
DATA/UNITS

KEYS
OUTPUT 

DATA/UNITS

Load side, i

^g.ir -ft<LQ o -fo\ nn'rfhd oui-j

AI
4feL

-> \\ j /t / ft/i?^ <y fcLtjejr
of /Wr- x'

/^/VJL^ "(ajjf&r* is re.*arcle.d. as tn-frnft*
2/naffer u>haf oK.-^

.a a t
f-f- flQQ O ^r ^te

I0/i^>//y- 

«^

-P**$l

sr ~o
OL dfJniU.fi ff)T

hrin* IO / lo
 ^fer ?

for -Fnm QKM(
- j ' iQsndL Qo  fio 

</

rcn

1 M 1

57



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
nn « 1

001
002
003
004
005
006

007
008
009
010
011

012
013
014
015
016
017 
018
019
020

021
022
023
024 
025
026 
027
028
029
030
031
032
033
034
035
836
037
038
039
040
041
042
043
044
045
046
047
048
049
050

051
052
053
054
055
056

1

0 xv'vt-

50 s~*

A

i

*LBLA 21 11 ft '
ISZI 16 26 46

PZS
STOi

PtS
Ri

16-51

o:<h
C-

35 45 -f, ,
16-51

-31
*.

Fl? 16 23 61 (f Fi St*Tt v**-
l/X

STOi

6
RCLI

52
35 45

01

66
36 46

0^ - x ĵ .

"   u *./"
V\ Vj 1 £ ~1A *^ - -   1- * «_   ** nX I f   JO W"T Cr tPI If ,>C7'0.

GSBe 23 16 15
ST06

RTH
*LBLC 

RtfD
Pi
X*
X

8
EEX
CHS 

7
X

STQH
*LBL0

SCI
DSP2
ax

STOB
STOC
STOE

i
STOD
RCL0

1
-

X<0?
ax

X=0?
1/X

sroi
*LBLt> 21

6SB1

35 66 &***..
24

21 13 
16-22
16-24 .. -t

53 -
-35
08 _ ..

-23 _ ..
-22 
07

-35
35 11 <
21 06

-12
-63 02

-51 * ^
35 12
35 13
35 15

61
35 14
36 66

61
-45

16-45 *)
-51 C

16-43 (
52 ]

35 46 K
16 12
23 @1  

£  

'V/to
0: t

E
f

£

71-*

n-i

/-* <£ ,<"

- ff7T 2 X/0~^r/

£>»y?y far £~
*

^   o

4^ 1""

*"X

-*-x
A

  error -irap -^T
r

"  
 Kr:

ri< 3*.

I -V X~~ ~
Jioop

1

~   """

DSZI 16 25 46 ^ ^  la*4e*r UsWb^,
GWk 22 16 12 » w
GSB2
RCLC -
RCLB

+p -- ? --

x^y ~
f?CLE
RCLD

 >P "
i

1
^7

S1 t

B ;

23 62 <
36 13 \
36 12 J

34
-41 ! .

36 15 J
36 14 J

34
J

2 _.
^a.

S2 .

ket, fo

<   £

e*t
pou
<.->

e

?o«.

*+£+  

Td  

(\R.
 x \\"

^-e^ -
fia 7 ̂ W

3

S3

8

<G
^3

-CfT),

Ct l<XiC>
A

r3; f f-ei^I

^ X|U

-»u

 ^^it;

1
057
058
059
060

061
062
063
064
065
066 
067
068
069
070
071
072

- 073 
074
075
076
077
078
079
880 
081
082 
083
084
085
086
06'7

088
089
090

091
092
093
094
095
096
097
098
099
100

101

102
103
104
105
106
107
108

- 109
110
111
112

1

REGISTERS
4

^tL.

S4

f^c^t»5

5

S5

tft-tzl /

1
Rt
T
R4
-

CHS
Rt
X«

RCLI
X

16-31
-24
-31
-45
-22

16-31
53

36 61
-35

Fl? 16 23 61 
1/X 52
F0? 16 23 66

GT09
R/S

22 85
5i

*LBLc 21 16 13
X2V

. i
3
5

-
FIX

DSP1
X>0? 

RTH
3' 6

6
+

RTH
tLBLl

GSB2
RCLD

-41
16 46 

61
63
65

-45
-11

-63 61
16-44 

24
63
66
6d

-55
24

21 6i
23 62
36 14

ISZI 16 26 46
RCLi 36 45
DSZI 16 25 46
RCLi

r

/x
X

sroD
RCLE
Lsrx

X

STOE
eSB2

P^S
RCLi

P^S
2--

RCLfl
RCLi

X

X

/X
X

1

6

S6

E

36 45
-24
54

-35
35 14
36 15
16-63

-35
35 15
23 62
16-51
36 45
16-51

62
36 11
36 45

-35
-35

54
-35

| gf   gji 1

1 ^=«f J~ *r lT 1

u V
f

3

1 l£ FA s^T, e»*Jtpu3""
6 ~ V/r? ^ tt PP "" /Oijp.

J frwat i f ̂  ***  
-u.«a*r- ^
sC, : C5«^ <^

0tc.4^tJtt^

£t<£/*t0f 4$^ n<7rm«X
t?

^"^ \/*

j f^T>5 *4 ^. fofltOit

{ aa-iustrf-
f ^ odku*'i <. T^a^v0^

y
1' ltwe/r ]fcwfaf*i J^n - jef-e/ n
^£,P ^ "*"
i-ff -»i

cr -?9c
*^> r
tf"* -*--x
<r-
i« / <Tfc ** X

Ne*o RtI>-*I>

/^e**J <*wiT>  * "
S^-P-^fij 3-^-^D

 $; -^^

-~ -   - - - fc
 

-2/5C , Di.
J3T5* /C   ->»y**«*^c / ̂  i, ^ ^^

7

S7

8 9

S8 S9

j

58



Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 
114 
115 
116 
11? 
118 
119 . 
120 
121 
122 
123 
124 
125 
126 
127

LSTX 16-63 
RCLC 36 13 
RCLB 36 12 » 

*P 34 
Rt 16"-31 
* -24 
R4 -31 
+ . -55 
fff 16-31 j 
 >R 44 

STOB 35 12

SWC 35 13 , 
KTN 24

128 tLBL2 21 02 
125 RCLB 36 22 
130 RCLD 36 14 
131 + -55 
132 STOB 35 12 
133 LSTX 16-63 
134 - -45 
135 LSTX 16-63 
136 - -45 
137 STOD 35 14 
138 RCLC 36 13 
139 RCLE 36 15 
148 + -55 
141 SWC 35 13 
142 LSTX 16-63 
143 - -45 
144 LSTX 16-63 
145 - -45 
146 STOE 35 15 
14? RTN 24
148 *1£15 2] £5 
149 PRTX -14 
158 GSBc 23 16 13 
151 PRTX -14 
152 SPC 16-11 
153 RTH 24
154 *LBLE 21 15 
155 GSBC 23 13 
156 tLBL4 21 04 
157 . -62 
158 1 01 
159 10* 16 33 
160 RCLfi 36 11 
161 x -35 
162 STOfi 35 11 
163 Pi 16-24 
164 X* 53 
165 * -24 
166" 8 08 
167 EEX -23
168 7 07 

1 i i

ffax. factor 

4\pplu o*+ip ^ pVvacc

) * \2-P 

Gri£\ 1 &*4&f \fcOfoJpJ>Y\

)

xfraM. pa-rTT:

^«A*V\   ̂ C

<t:f

«J«2w^c.

E: tAT SounJi

r

o.\

165 CHS -22 
170 * -24 
171 SCI -12 
172 DSP2 -63 62 
173 PRTX -14 
174 RCLft 36 11 
175 GSBQ 23 06 
176 GTQ4 22 64

180

190

200

210

220

LABELS

A cyHu
a

^Steivn C.
5 __

B _

b /
loop

1 t*<ftr ihrtf.
6

c/-*<rx
^et^lL
2 *'X£&-T>

7

D  
d _

3

8 ___

E NrTSoundmt

e £rxer

4 \JseA<^£

9?nVit.subr:

J?  t*^M°/ rt  '^ /oir jtio *

fr^t /

FLAGS SET STATUS

°PriV\t FLAGS TRIG DISP
1 0 . t « .0. ON OFF

2 J 1 D ^      2 a a
  3 a a

DEG a FIX a
GRAD D SCI X 
RAD "J& ENG D

5.9



ExpilAPLe -. CoAculota MT Curves 
-|or ~ff\is

,- tom

( 0000

SFO

.1 EHJ1- 
18. G£BR 
.25 EHT-T 
58. GSBft 
.64 EHlt 

1.+58 eSBn

1. GSBC
4.5'8-02 ***

35. 6 *»*

3.0 CSfiC
5.80-02 #t*

3&.8 ***

J0.0 CS6C
7.63-02' ***

33. J * *#

30.0 6SSC
J.J0-0J ***

3S. S *#* 

J00.0 CSfiC

J.76-0J *** 
33.5 #* *

308.0 9SBC
2.24-01 ***

43.2 ***

1 000.0 CSfiC
1.83-01 * #* 

52.4 ***

3000.0 esec
].4J-01 *** 

53.3 ***

J0080.0 CSfiC
j.08-0J **#

52.0 ***

o -fo prmtr owcbput (Step a) 

Input cwrviocKvftw ^rcAdutC (Step 4).

)3 = I.£SO Js a 
last evd^aneJl laMer is 
a.dtua.l

lofe-. "To ciet TAT
o J 

at 10 points pzr IOQ cude ; replace
i-Mrr^ci sfep be/ ll <5S8E," *i?emafnvra 
oudput is

60



Program Description

program
Name -..

Address

__ a. <_,_
Date

state

Program Description, Equations, Variables, etc. *,C-eMlC«-I

.ru
comprt^cs <£ series &A $kor"t

Comp Ux
V

t.. _ /T^S/sY? yjEif-.___ - /& _   */ jO ---  

~  --_J---- -    ------  ~ ft

__ . . v.... j Z£ v X-xi//
-A/ &*}£  ~K*

\ Vj . /^ ^M ' f .** A<i^» -   - A - ^^

ZAJ an r/Z..)     ____ ____-___- - 7 x .

: Olhoeft, ^.R., l^>fo^ eiejdncoJL proper-Kcs

Operating Limits andWarnings 7**- *6Qrtrt.efU&tfon* a^ ^lV<uLbj .

cx). oUdedrl^ .^^m^fa^.i:^ 7^is ^^u^c 
Nffkc 7h<xC scrmc <3Lu'(h 

<>- c^n^jlcX cxm^u-CtiVctM.- 7^

61



User Instructions

£
®B

a. c. e,Uc.incaL parameters

. e" .  &' . -£"

STEP INSTRUCTIONS INPUT 
DATA/UNITS

KEYS
OUTPUT 

DATA/UNITS

O

1

Q.. loss-

J3L
Complex

re^i

£ ^
irr\(X<7 pyirV &

^

Tfe"

CT

Ik'

X.

_2L
X

X

X

ire/?

X

^Linlts:
f'n H*-.

' "P' P ' vr\
v/ \jk* ^ H

/WD
Key

cu

dL

o

[sro

62



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001

010

030

040

050

 X-

rQcuc.

GSB
RCU B

sro 8
x 2-

C//5

.sro
K£bL

Sro B

X
sroB

B

-f

a:

1
c - ' C8

3*

B:

C:

D

.J-

060

070

090

STO O

<Ss8 8

/TAJ

STO 2>

X
RCL.Pt

X

STO

 X-L&L-

KCL.E

X-V/

«r/o

Rr/0
LBL S

-f

d,-.

£-

o: 

cr=

9:

REGISTERS

so
A~~

S1 S2 S3 S4 S5 S6 S7

63

S8 S9



Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

120

130

140

150

160

X

ftTN*

6:

170

180

/X?J

^ - &. £630 = IOOO

A.
'.syy, sro &j

££X3 (=f)j &;

FCncL phase f&4 betLue&r^ />' a^d A 
 ^ i, *

: &sndL //.

are <xM-

*n£ p": (L . fttAtt Ai
^fi'-jp")

#CL. #*

ft -farLT1 fttAtH d> ~3..
\ ' l£H

C. Fmd &". 

No

D.

6e

5
. Find 

o
3 (=

' 1

LABELS FLAGS SET STATUS

FLAGS TRIG DISP
ON OFF 

ODD
1 D D
2 D D
3 D D

DEG D 
GRAD D 
RAD .

FIX n
SCI 
ENG D
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Program Description

Program Title 

Name

Address - 
City _._ ..

S :. E/4SfiC,.GO/K**atS-

Survey
state ..

Date

ZipCode

Program Description, Equations, Variables, etc. - a*u U>o of IX*-

/-
7?ub tirdt.; n each 

f .. 
7k-

d-fam

 /» O^T" 7^. iVe^Mun stu.rteA-.vn

--$- K-^r--
E <5

fo) 
^

m.

.CntticU

.uxrrk.

Operating Limits and Warnings 

ra£io ( o <*- v * o.s).

onl
y

va.l(j<L$ of- flytSSon*S 

V=o.S (

n, A.

^^^^f^^-^^^j^ji^

65



User Instructions

STEP INSTRUCTIONS
INPUT 

DATA/UNITS
KEYS OUTPUT 

DATA/UNITS

O  f?<2AA in. 1 and S

CJcar rcai'j

*$for<z, any Z_ o~l The, fo
* ~~r. */  / ' t 'j / A t~ K.
r Rio \dj~
d.

io\djru

If

CL. "the I'm

K

Case. ~fhe

/^ £a.s<L3L kzu "p*f

y
knoUrt\s ffl

ĉxmslurVf

Return /D S-fejO ± j ^

\<sro\ \ C 
isrol 1 Z>

0.00

O. OO

K

A
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001

010

020

030

040

050

0

so"

A~"

-XLKL

sr r

8

 5T Z

Sr x:
G-ro C.

o

-X L&L.

&TO

r r

Sr x

C_,

x-vr

#C I

x-o ?

Out

  l-fso,
r=o,

060

070

080

090

100

110

REGISTERS

o

X

X

4-

A

5TO

S1 S2 S3 S4 S5 S6 S7

(Sr ZJ £

1:

S8 S9

l usedL
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Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

120

130

140

150

160

RO.

STO
RCL.

RCL.

Sro
RT/O

RCL.

-STD

RCL C

RCL.K

tf 0_ A

1*

170

180

190

sra S

RCJ-&
3

So/ru:

ftcL £
#CL*ft 

KCL C

~ 0. 3-S)

sro a
&.oOj ( 

-Jo

\''

LABELS FLAGS SET STATUS

° £-, K. FLAGS TRIG DISP

K
2 n n
3 D D

DEG D 
GRAD D 
BAD D

FIX X
SCI D 
ENG D



Program Deseription

Program Tjtle 

Name
u <Address - VXj- ^' 

City  

io-le-ngfh
^^

Date

State Zjpcode

Program Description, Equations, Variables, etc.
A.

The.

tf
" . _ n

Operating Limits and Warnings p
OTt>MSt t?C
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User Instructions

/ 'qC

STEP INSTRUCTIONS
INPUT 

DATA/UNITS
KEYS

OUTPUT 
DATA/UNITS

Load,

Input
. -s-tiartiha t/ JL =-

a,CC

(Mirror " fioAhzf rf you attempt -f» cartes- CL t j^
 i(tAT *fy fha^r\ fO -

(of>-tiona.L\ convolvin
Cu.

-36_

-{-*> convolve.
Q. ^/ar^y index (i-f
Jr.

de.srrc.ci.

~to r<.cevcr~ V-

uy.

Mote.: - ifarvL. JoSe. cjo^Lf piace- u>tvil<.
  ^* ^r *

-fincl jf

*?- ^-3*

meat J.

-*m,

70



STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

.. 002
0f'3

."_. i^4

600
007
008
605
010

011

012
013
014
ei5
$16
111
61- S '

015
02*?
021
022
023 '
624
025
026
627
02S
325
030

cJ \
032833-

03*
035
036
037 
638
035
648
841
042
043
844
045
£'46

047
848

645
058
051

653
054
055
656

o .

so .
-C-K1

A
Current

CLR6
S70£

5

£CLH
R7;i

*LBLB
rtc

RZL I
x<e:

il 11

35 11..

"35 46
36 1124 "

21 12
16-51
36 46
16-45

t'SSi 23 16 15
5..=' '?

GSS7
**!

3TCI
£4-

37CV
P^o

" eses

85
!6-o>3
23 67

-31
35 46

-31
35 45
16-51 "
23 0S

DS2I 16 25 46
nliS
P7N

*LBi7
£»r

J?Clr '

Li_;T <?
STOfl?rw

"*»_£-LD
rToC

6
S7CI
RCLS
S7u£

24' 24

21 87
-31

36 11
16-53
35 11

24
21 14
35 14

00

35 46
36 6*3
35 15

*ieLl 21 01 ' 
IS2J- 16 2f 46
PCL / 36 45 '
DSZJ Ic 25 46

*LSL3'
S70i

21 85
35 45

1SZ1 16 26 4t
o

RCLI
x=r?-
S702
£7ci

*L£L2
PC' r<
S735-

b fTW '
*LeL?

Re LA
*

1

S1
-^Yv-?

B

65
36 46
J6-33
22 02
22 01
21 62
35 14
35 65
' I fiO ~
L.-J SO

24
21 6S
36 11

31

fa st*
clear t

l/nputz

.o.' ivpiA
1

rf

fc£H*r

/>
iT  fcj.r&i^
.   . _ /Su>ct> vn ^LCCYW-

^r&fu r£d$
\ U v

r&uc-r&d.\~7
^~\C WcX

OLtl^AA^a -

\1 fitlrfor T>

cru

<y~r&~&Jf^

dLOYY\f/^M

-0 CAOxl£

r^jSa-it. )
J ^

cUa,r ^ec. rcas.

J)   £/ffc

1: JLeop &

/* -trh&( Qy-^

* ^
$JD^^ r

f ^ \
V^T

~ j2o^D av*-- p

$' S JL/ih?' ^ m;
TD i^nCAjL-r

2 , 3

S2 S3
-'Cj/v-y

Q
    

J-f &fc\<\.

rd~ry

(hjA/>
, ^\^ ̂ w

p^vf^ J
£>.

> » v

it*. X&-

*i j T 'iA/N y/ V^-\ *^ T ) C»*

*VMv(~-

057 
05c
055
660 
051
662
863
054
065
066
667
06£
065
076
071
872
873
674
675
876
677
878
675
68*3
631
682
883
864
885
656
637
68S
885
05S
651
852
653 
654
895
056
857
693
855
108
161
182
183
184
185
166
!87

T

RTH

6£3D
e

5701
*LBL3

PCL f
F?S

KCL;
P?S

x
4-

-55 
35 11

24

23 14
60 .

35 46
21 03
36 45
16-51
36 45
16-51

-35
-55

ISZI IS 26 46
5

RCLI">r?
S704

R> ."
R4

ere?
*LSL4

P;
r?^

S70C
R7N

*L5Lt

5
3701 '

*L3L5

«35
36 46
16-34
22 84

-31
-31

22 83
21 04

-31
-31

35 13
24

21 15
65

35 46
21 S5

DS21 16 25 46
*L5L5

RCL i
21 05
36 45

J3ZI Ic 26 46S TC; 35 45
DS2I 16 25 4c

1
SCL:" ;^=y?"
S706
S705

*j_5'Lo
RCLE " '

8706
pr-f dr ̂ -^ i  n
'1

-

S7Cn

RTri

110

REGISTERS
4

S4

^

5 / i i

S5
i i >

D
dji

6

S6

E

£1
3s 46
16-33
22 86
22 85
21 66
36 15
35 8*3
36 11

01
-45

35 11
24

e^<svob ^
TT r\-«J .

C :: Cer\vr ' '^

3- JLoor> evNdtrM
r o

y^ ji&op $-KiJt?r

cr . &/zr - £*rrr?]f~
r&t&iW" .

j  ̂_ /9 v
*f» ^ .

^-^

(^Lf ^ O^X
\tfl~ -(0^ VJ

^e^^J^^'
\>A. . ^0

^jA

£>  tl&op -&&(£' i

/)<2x^r6nu^rt^ /^ .

7

S7

8 . 9 y
dc-\ oii

S8 S9 .
--CT_^/y -^& ^

£

d.c-,0 vzeo



Program Listing
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

120

130

140

150

160

170

180

190

200

210

220

LABELS FLAGS SET STATUS

FLAGS TRIG DISP
ON OFF

ODD
1 D D
2 D D
3 D D

DEG D 
GRAD D 
RAD D

FIX 
SCI D
ENG D
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Smooth
      - * | »     ^-   V - -»

( Shoum IY\ Fi'fl, 4 4|,= £ z.o, 2,^  2, o> ^.^ 2-H^
^£ s "L o-oSj O.ZS. d,'

Rltcr w\A«K\'na sVarts ojb L--2. -Vo remvVvil 
oixtpmJf AA.^S v^pujT sSirOr\d bw 2. potVrts.

r 

^ CHS, ft (R<jaJl -z.

,. o.3.5 ) 6 C O.OQ) } o.Vo,£ (/.oo)t o>35, Q (2,00)^ Q.0S, 8 

C3.oo)

afr. 2.0 J D (LOO)

^ c - 3,8 > D (^,00}^ 3,0 j D (3.oo) j o?.g> ^ o (?,oo)
3. ^.y^ C C

^.R^ C (
s.v, c r
/. /, C (Oo^s 1. 7h&Ft*x*$ an error J &isp)cui nou) ^hovs 3 $3}

f. £" C ^<z^ i=?.oo)
3. n.o, c r^a, c .

	tfr>"
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-P $A CsPLf IL,   V -  o v1 *  n

,65

  £w bCC. t>

i! . fit £i»£D

. L
3.CS ***

i. is b£sc
3. co ***

u.ee ;iec
4.32 **+

t". 2t *

. ot" S'SS 
  

2.ts ssec
2. 37 ***

4.46 bS£-C 
2. 1 4 ***

4.@@ tSSC 
4.33 ***

3. of' e£BC 
4,65 ***

5.25 
4.C3 ***

10 X 10 TO THETCENTIMETER 18 X 25 CM. 
UNITED CONVERTERS & PRINTERS
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