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TITLE

anald. 'N. Haines

PROGRAMMER _q

eace_1_or_I5_ Tl Progrommoble

Partitioning (Op 17) d&iﬁ& Library Module None. vsed

PROGRAM DESCRIPTION

e L ity _one_g/g/78  Program Record

‘1-Wenner

Pnnter_Qpi?_QD_a_ICards 1=Schl..

Tes ¥

L sists of pairs [a,

usually"cutrent, electrodes), and p

"VES", which would be seen over the layered structure.

that spacing, sampled at three points per decade of a.

Given an 1n1$ut: resistivity structure of <10 horizontal "layers"
(<9 true layers plus underlying half~spa.ce), this program calculates

P the theoretical Wenner or Schlumberger vertical electric sounding,

Output con-

4
papp(a)]’ where a = array spacing (= AB/3 for
Wenner, = AB/2 for Schlumbeiger; AB is the distance between outer,

a) = apparent resistivity at
app'®) = app y

Separate

program cards are provided to handle Wenner and Schlumberger arrays.

i CARD LAYOUT .
[ Wenncr Vert E/cdr.c Sounc/mq
] Qumax

Inihalize | Co. bl | Quin VES |Manual

/umbe,rqer ch—t‘ E/ea‘nc Sounqu

: Qmax
| Initinlye. | &, H; Qmin YES Manval
USER DEFINED KEYS DATA REGISTERS (7] £53 ) LABELS (Op 08)
A INnTALIZE. | 0 Zndex. . mj | 19-=28 Kernal B; | wi_EaA_t@_ & 0 _GI_ |.
s Ivpur Ch. | e |22 m= .ﬂ,ecgm 202w /e g3 o
cl’n Ut Q , Loop “n. 36 xm O OO_=3_e9__
o VES =" | s Covmter 3. Facter £ | B-D-m_2_E@_ 0
, Manval = 1. Counter .. |32 Scrafch eI = =
Y= * Convolution Sum |33-52 (0, h) pairs| mven_m o @ ma_
vo— o) tIndex reg, max Ce R S O~ O~ T
SINPUL Qmax .| . Loop reg. SY factor q/)( ovovevevm. _my |
 — ... |SIndx réy |59 »ﬂ‘j factr |mvm_mYe_ momy
A '=18: Ghash coeffs.| -+ oo ‘
FLAGS \/o] (VN \/zl sl v~ '.l sl o' 71 ll ’

10148404
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‘TECHNIQUE: This program was written following an HP calculator program

by Canipbell and Watts (1978) and FORTRAN programs by Zohdy (1973, 1974a) .
and Zohdy and Bisdorf (1@75). The technique is described by Zohdy (1974b,
1975), and involves two steps for each electrode spacing value, "a".

First, the input layered structure is used to calculate a digital kernei
function B(x), whefe x is related to;;he present spaciné a. - Second,

B(x) is'convoiVed with a set of coefficients‘kcﬁosh, 1971), which are
specific Fo the array in use, to find papp(a). Iteration is accompiished
by incfementing a, . hence x, by 1/3 of a log cycle; B(that x) becémes ‘

B(x—Ax); all other B(x) are cascaded in memory so that B(x~jAx) occupies

B(x~(j—~1)4x) slot; convolution is again performed; and so on.

 EQUATIONS: ax = 10%/3
Wenner £fe1.36 x = a/108/3
Schlumberger f =1.05 x = a/l100
1. To get B(x) = kermel function
a. Initialize for bottom layer (half-space)
By =1 | Ry =Py fop
b. Iterate upward through all layers i 1 OP A=0
U 4, e |
Ry = B4Ry 'fzp ' = L=1
= - 2 2 g
Ky =Py R/ (o 1 +R)) N =2
, ..mi =. (—Zhi_l)/(f‘x)
.Qi‘= Ki.exp(mi) . =t
B, ;= (1-0,)/(1+Q) - (mh
o = 7L
c. After iterating through all layers (&9
n
B(x) = Bl'pl oo

C. Convolve with Ghosh coefficients, G

p(a) = 29 G, +B(x~]jAx)

y=0 3

i

PaP
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OPERATING LIMI'_I’S AND WARNINGS
l. The Ghosh filter has been found to have too few coefficients
to adequately track a-rapidly faliing curve (Zohdy, 1975, p. 37; also
see Anderson, 1979). Thus, curves produced by this program may be some-
‘what in error in cases where a very good conductor ﬁnderlies a relatively
‘resistant layer. As # rule of thumb, be wary of this prégram's‘results

-

whenever a'conducting‘layer has reéistivity_less than 1/20 that of the
oéerlfing material. o

2. If an attempt is made at step '3 to enter more than 10 layers,
the program will stop with a flashing "11" in display. (Press "CLR" to
clear the flasﬁing,) A1l further calculations will assume the 10th

layer represents the bottom half-space, and will ignore the deeper,

invalid layer(s).

REFERENCES
Andérson, W. L., 1979, Numerical integration of related Hankel transforms
.of orders 0 and 1 ﬁy adaptive digital filtering: Geophysics, v. 44,
p. 1287-1305. | -
Campbell, D. L., and Watts, R. D.,.1978, Expi;rafion geophysics calcu-
; lator pfograms for use on HewléttfPackard quelé 67 and 97 progrém-.
mable calculators: U.S.'Ggoloéical Surﬁey Opén-File Réport 78-815,
p. 33-50. |
Ghosh; D. P., 1971, Inverse filter cocfficients for the computation of
apparent resistivity standard curves for a horizontally stratified
earth: Geophysical Prospecting [Nétherlands], v. 19, no. 4,

po 769"775.
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REFERENCES (continued)

Zohdy, A. A. R., 1973, A computer program for the automatic interpreta-
tion of Schlumberger souﬂding curves over hdrizdntally stratified
media: U.S. Ge;logical Survey Report USGS-GD-74-017, 25 p.; avail-
able oniy from U.S. Departmen£lof Commerce National Technical Infdr—

: maﬁion Service, Springfield, Virginia 22161 as PB-232 703.
i974a, A computer program forlthe calculation of Schlumberget
soﬁnding curves by convolution: U.S.Geological Survey Reporf USGS~
GD—74-610, 11 p.; available only from U.S. Department of Commerce
National Tecﬁnical Information Service, Springfield, Virginia

22161 as PB-232 053.

1974b, Use of Dar Zarrouk curves in the interpretation of vertical

electrical sounding data: U.S. Geological Survey Bulletin 1313-D,
41 p.
Zohdy, A. A. R., 1975, Automatic interpretation of Schlumberger sounding
curves, using modified Dar Zarrouk functions: U.S. Geological
~ Survey Bulletin 1313-E, 39 p.

Zohdy, A.'A.jR., and -Bisdorf, R. J., 1975, Computer programs for the
‘forward calculation and automatic inversion of Wenner sounding
‘curves: available only from U.S. Department of Commerce National

" Technical Information Service, Springfield, Virginia 22161 as

PB-247 265. -



TITLE : We E&b'lmﬁ erse 5 _or1S Tl Pogrammable >
paoemwsaW@?n one . 8/8/78  Program Record

1-Wenner

Panmomng (Op17) lim Library Module _A[__ﬂﬁ__m..____ Printer Qpﬂam_[CardsJ:_Ss‘:th
' (Standard) :
USER INSTRUCTIONS -
STEP PROCEDURE ENTER
1 | load sides T and 2 of ap/omfrz.a':"c_(wcnna
2 | Initialize program..
|3 | Input_Llayer structure A
a. 'Resmhvdy of lager.. <. LG,
b.. Wncknc.ss of layer L .... ﬁ';

Repeat sfe,o% fort all la ers, #

DISPLAY

o.

o.

A
lowest (i=1)

est (L=10).. Program {akes fond er 7o be
70 e ﬁalfo.s,oace. (f;; 00) no .matle Zc ﬁ‘ _yed
, Keg or it. - R
4 |(Optional) Input amx Qmay Amax
| Perform this step onl ,f VES printed 0 print
cradle 1s dlesired. For manyal outpy Step S,
_ e

S | Input starting spacing . Amin
6| Start calcuiation 0?7 VES .. : ) |
- There. wili now be a several |minvfe warth for quipul,

' Prm er oufpul & ammm‘rc FAem 771/: /_wnt and.
consists of a Sat cf’ Irs a (_0 {a)] *qﬂwo(_ at 3 points
pPer L03 ciydc éfn a_‘ a,,,,,, :zcﬁy) 2~ amx
(ap,omX/mafdj—oui;out ’ga nhnue |unf' ,oaarﬁ “a
exceeds The Valve of Qpy, enfered at st .

T Por. manval outpul (i, No valie of Amay was enterd
at S’zp 7..or. Qmy was Ser l program
. Sfops wiTh, Cosy (Omin) in d:s,oa, press X«t.)
Ny Program is néd rvw.dj o cal ra’j,aomts

pa' cyde. For each Successiv pair, press. eapp (a)

o Nofc that apparent‘ resishvitis majb& cal 4 manuaNj
(but stowlyt). for arbidrary . spaqings “a’ |ua ore steas
S and 6 by 1aking Qm, = a’ FoF each w;/uc mterest.

|7 | (Optional) . 75. charge. q,m,x New Qg New Qpmay

" g ”

.1 8 (Opf:onal.)?b charyc a,,,,nm. NeuJ men |

| -Note in this case. execution begins| immedliately ressing. C.
9 Féra.ncwcase jov‘o.sfepz. : e
UmiTs : Umts mun" be compa able; That 5 G5 are in

T ohm- meters, say, Then 1arm¢ a’s mJ m_metess.

Oufput as above,
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TITLE VES: Wehh(’:(/'/ Sch\umbc(:c}xer‘ PAGE_B oF 15 TI 'P(Ogrgmmdble {_@)
PROGRAMMER . _DATE Coo‘ing Form

LOC |CODE[  KEY commenTs |[Loc [cope] key | comments |[Loc Jcobe] key COMMENTS

Co : Fen A: || Es 0 0l AUt U 5 U IO
RulEp! e - oz
oo ns
RS s

-

= O ax]
-
.

1

| Clear memsl| a7
| Store Ghosh | 15

D]
-—
-
DX
i

3 LN — M

A
)
!
!
i

1
1
1

|

QR AR S
N R, F AR R RN, 2

o

LR

i I O Y v N &
2
)
i
|
—
L oo S
(9 3
e e 3t ok ok ek

;
-
.I',; [ 00K 3] »';._'x e 0 g0 00

oo N-eoeffs. | DED 38| __of pairs s | -Steps.ma
Qe 0 < OO X1 - OF _ |_.mput:. ! s o b dropped
ooy ox 2 ._.Sct:sfamjc HEZ 2T |eedfo oo || 11T 01 | o
Qo &2 =sTO. | S | EREN 3 - - 1 03 .. ..hatre no

1 ? X f_?a/ N LT SN '.

oS

L]

[
J Ul
)

CENCIDOCIEN B SR ¢ I GNP I £

. .prmt
...eandle,)

1T
GES WIS Y vl S Y x4
[
e )
1

B

[}

S R AR B FA T O T

L)
Do
ol

e
173

x5 = [ g3

L

e d T T
ok R R s |

| Prnt.
SRR

o1 oy
014 Q&
nis o=
0l &9
017 0
019 05 0s A; . :
o020 ¥ LEL IFF: & e
021 &7 IF ,'_é;,- ,,23'-7 bre
0z 01 1 Qaia Liev
Elf’_':z: . UE‘ '3 . 3 .. i i'.::;
ozd 22’570
R T o T B R T X o
026 03 9 wSet
0z7 <2 =570 _nthial
oza 01 0v .} valves.
gze 1 1 .
030 a0 0 | qit .
‘031 42 =70 andex .
32 o0z oz | S .
Q33 gz 570 ) r‘j
1034 l;l

!,

[an]
|
(KX
[}
an
DO L% IS W8+ 08 T
Dt

Dus ]

oF l. A Stop

o 1o allod
CLR [ Jsetting dl
Fog formats,
LEL _ [ Fen D:

ROL _ | Sqve .
07 . |(=# layers)

tn a proty
rej/' <
. | T2 Enty
T from Rn €.

T

Rt B SR B SR )
Do T

[}
7

2 [ T [ P s PN 15 1

-
[
-
e

2
T
]

DN} Ex]

U PR ) ST X

SR, o Wy
1

)
il s

DO EN RO W e RN Ry | BT Y WY W I SN ¥ |

—
[y |

- Fc.n._C_“_’.'._,

5107 | Store
Dl Cmax

[}

DT 0 T Ja

[ I S

D)
PR e SNOCNES o I SN A YR N WY Wl ST W &)

ot
w)

L Ener | ditatize.

_| .8 reg.

|
Dol IR

[t G
3 23

[y e
O O ) ¥ PN ) IO I o O S SOUIA RV ORI B IR I 8 (R T P S RN S S | =)

[}
X » IO I e Iy O P |
=

__| Getd st

]
el
0O &=
LAl
b

]
)
1)

' : .
I X

=
I*I
N
& 15
S.Z
8~!

b
D
)
-
p

-
v

=
;

L]
£

S R K A S S (S PR SR

! H
'f)"
et
.!6.
<)
i
bt bt bl b b ook ok b pd ot fob ok foh ok ot b ok ok ot pok oot [ ptt pod ok ook ok ok ok ok ft ok d bk b b b et Pt ek

(NI S B 308 | PRl R V)

S

Ti-aare

< lii

3% 88 STF | T UHowo oes o= T TR CEL =
LUCT I N o st 42 =70 : g

l;l;? l:ll;l -D _ o |;1;4; :g:u :'::;lj-. | 2 s ,ér Ketn
TR 1 M | - - €L S A s x| eale.
D 0s 04 L ||9¥ 04 B4 Sfeas /o 3 RCL )
040 a2 ST0, 0us 01 01 2T aorma| 150 R EE

i1 05 os T {lass a1 a1 PIERIYY)| s as - -
O41- 05 a5 7|77 | L R SO I 99 i | BT 2 et
042 @42 =700 [T T Hosr o T osERT d;w 152 42 T R”@'B
L 0 87 1FF ) qpead Qg || 157 sz sz 1Y Lo T
pod e B | (SRS O s PR e | C R S pr
0SS Ve LEL | fen B ||tGn T3 OE OPOEA e oy s | T
AES VR < NN ony | 545 SRS S NS v SN | B TR i Ry 1= S
A L i tnz ooz o3 T s T oRce T
bad o 0E U nt thEooas g ' 155 0% 0z

-trint s _ JU ER e

Gs2 &2 OF store e 07 7 nt 159 TS -

Lol 2w e N7 GRS [P nE o - \P N MERGED CODES

D A A . 7 7 e 0S5 s TR 621 LW 7200 I3 83ro) K
l’l."u"}-' T 57:T§_"/52m$’ isﬁ'n.’v‘ 1l 1 5 "A)RHP,,P' 63ET3 B8 73 E21 843 1
':.'é:’: n; . R R JENES 1 i "““(A) . 630 £33 7dwud £ 92 v |uw)
Cl?‘.i:%l -*i FRT |7 L ci gF —|mo TEXAS INSTRUMENTS

\/l
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e VES: Wenner/&hlumbemer PaGE_F_OF IS _ Tl Programmable @
PROGRAMMER . ~___DATE Codang Form

Loc ]r‘ooel KEY | comments [[Loc |cope]  keY COMMENTS |l LoC JcoDE]  KEY COMMENTS
1el $3 REL | cooee. LEL __|_calculain. || =71y ~

[ o) =%

s g G ¢ w—

-
;

-
1.

—Am
« o0

eaen
&,

DO ]

76 LBL TTZ%:

—e e e e

[}
[y
[y}

o, B3

&

L1681 32 32 L) —emee TORCE L L ) feoLBL ) Exer
162 25 = | [} S s 02 [ Normalized| <3 EWC

163 55 5 | @RI 218 89 FRD _| Newke 22 T | Enter
164 53 ¢ |Km ¥oonz o 32 ) olement G2 INY | new 8
(165 72 RC# _| ... €,+R 3 REL | BO)=8,X) 57 IFF and
ST 1 R v R PO 2 332-':‘_,._.__.@’,. 0z o2 convolve.,
L 1ev 85+ | 1 SER __|Mew Kernel TE

L 1es 43 RCL o g ExC B3

189 32 32 e ) a2

170 sS4 0> <3

171 95 = e = o

| 17¥2 0 92 570 z “2

ERC T T b 4 1o.s. ue

(174 &9 CP 2wt | PAnt 53

(175 23 2% 23 PRT LG, ”(a_t) =0

176 02 2 a2z Aoy g TP TE

[ 177 99 +o- S8 BExC _ . . B

1vs &5 = 53 53 _ | Test: _ RS

[ 173 73 RCx 77 GE_| /s axq, aa

130 03 . 03 e Any l T TE

121 55 0+ S BRC_ f e e

182 &3 RC 53 53| #so st £
i BEER 3 pon |TS9SP 20

fad 5% <+ : i - A o=

125 53 RCL BRIV 1 E R

l1ae 2 21 S8 EXC | g0 en.. 7

J1&7 = 53093 ‘jo_ai__ i

135 IHY TELEL [Fen £: . a7

139 LN 15 E ] =00 a4z

130 CAE oz 2 1 N X

191 REL | ... 25 128 | Increment o

| 132 32 z2 MY T T 0z

193 = oo _f £

3 ! Bo X =U e - —
a
;

22 AT ) Store

[
O
£a
gD R Y O s IDOCKN CJODKRS <3 SICY WD S e O QX SAOEY o]
OO OO IO I IR IR IS N S O3 N DA A IO ) BTk

197 + =S R | < :
195 o+ g2 570 [T TS 72 ETE | pawest B;
[ 199 1 S0 20 ~ o ._' ':. lTi I:l an R
200 - TE LEL ) ﬂj/ 2t es g, T
201, + 7R RAC|| Fi1 23 24 ) Check
20z ¢ s3 RCL T[T 7 il 31e &8 IFF | _whether
03 0 1 b= R | =2 2= 2 (5 S (D S Y
204 &85+ = 22 STQ "} Tnitialzel) 31 =4 SN T are pow
05«3 ROL | M 148 0Tooav loo 15 oen OF . e,nmﬁh,
- - om Tl s xS I WS B i R
:::'I. i R B kst s or | IR - mc. .
TE ] L= ik T caqva
20z 85 = FS - Y R - S
ORI DS U A 312 en ROLS ‘
20 mE o Rz 5 = MERGED CODES
211 &9 QF 22 IHY T T | efrmcy 720 g 83col 'Y
- T cd oSyp T Sede Ry 8EE e
r by o1 b ;‘”_-: I v r', .'l,:l e fo e AU TR TA4%ud ET3 92wy
Sl W e End. Loop AR P N : g
(219 07 07 "|"for Koy &1 570 TEXAS INSTIYMENTS

Ti-aa18Y
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Tme_y ES: \A/enne('l‘ /Sd\wmbe(\a‘ermes

PROGRAMMER

DATE

)

Ti Programmable

Coding Form

o

LOC |cOOE|

KEY

COMMENTS

Loc [coog]

KEY

COMMENTS

LOC |CODE KEY COMMENTS

220

DNl xS i £

2
]
R
b N

Ja Q0 00 T

L]

3 e 0 Ja of T o e LA TT

11
LU
AR

RCL
04
ElQ

2TF

anbe - ouy oo g

orF

34
REL ..
E

ETH

Check
whether
can convly
a 8¢
s :‘nput.

T O

T o

CONV

Sct fag 4
fo mln
W Rmd 'fD“

v

03 00 0 X a2 003 600 03 N 000 (6D o) €03 L3 L)

0o 00D 03 00 0D 0N 03 G2 G E0Y €0 €3 0D 0 O3 D) L L) 0,

X4
LI L
A

DI ROV IO I O ) X LV GV (0

B B N 5 I OO  ONIERY

LX)
QIS
ra

[
4
[l QS SR

AN KON &)
Ll
(RSO a® I x &)

[x % » 4 JI. g
=

Te il
a0 ) S O | I"._'I_H

~d D =3 L gl O

- 0

CROR4 B §
Dadnen a Nz

Con e Lo B T

LEL .
S
RO

01
k¢

RC#
oo

SUM

L o

"' Zerp The

| Ceonvolve)
accumvlaiy

o —=-

| Convert .

Convolve.

Rz.ﬁ’orc

mdex
valve. .

ny..

- Z.

ot b

X bak

‘ 1o spaay

LAl

b - e e e -

BOORIE BRI

-
[nf

T

rg -

~Init. Index|]

e EXIRN WIS NS N S 4
[ox]
s

Both Wenner and chth’mbagéw
Proccdur&s have all 7ne same
Steps o 7his point. From here
on (locations 38/ 7hrovgh 479)
the steps differ, #or wenner
and Schlvmberger cards have
Separate  V'sto"
These 7wo vcr&bns o/ Svbroutine.
_.STo arc j/x/en on pages

9 and |

o.

—ee  epeee— -

subroutines,

MERGED CODES
72(sw0) Y

633 T3} EX

CAEDEN 74 I3

625 1 83ciol p=3
B4FETM ]

92| mv| snu)

TEXAS INSTRUMENTS

MO e Art O

Ticaa18)



meVES: Wennerr  eace 9 or 15 T Programmable
' Coding Form

PROGRAMMER

DATE .

o
i

&)

LOC

CQOE

KEY

COMMENTS

LOC

CODE|

KEY

LOC [CODE|

KEY

COMMENTS

o - - - -
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I._ - — e o dmie e e
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- - - - —
X
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(3
” 0
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“
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TITLE VES: Sd\lumberge\" PAGE_LD OF IS _ T Progrommoble {‘@;
PROGRAMMER ___DATE Coding Form

LOC [CODE[  KEY COMMENTS ||LOC |CODE|  KEY COMMENTS |fLOC [coDe[  KkEY COMMENTS
) o B T X |
431 01 1
-432 08 8
S433 42 370
434 15 1S
435 93,
. } . : CELEL  [Sebr S7oi|l 438 GO 0
— w2 sTD | . o 43F 0808
. . - - a3 ., /k I | 2= v B U |
. _ o a0 i 439 04 4
T _ _ anzoooz2 . . 440 34 +--
- e az oz, 441 42 =570
- . ) ns 5 o 442 16 16
_ . i S0 0«2 5T0 ||l 442 93 .,
- b om0 o0 b eds 000
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[~ ) R | < g 4 N N | I ol v =
_ I A | I 1= - R S S 44z 42 570
I P R | B a9 I DU | DG L - S S 1.
- _ _ |l = g 4= e 4530 00 Qa . '
o 42 ST0 431 42 370 :
) = 1010 452 12 12 | Y _ _.
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VES.‘ Wenncf/ygﬁlumbe@er-fnsc 4.

ExampLE: Calcvlate VES curve W \!,
7{0r this  Strocture. ‘ : Surface.
| C=/0chm-m ___ H,=10m
Sowwrion: Suppase 6 points per log 1\ :
;}ycv’e are adeguate for our purpases, o
r a-valves from Im % 1000m. |
" ' 7‘7’2':50'71,

. Since program calculates
3 points /eyele, well make 2 passes — =% ohm-
The fist 7o gel valves at a= /076 =1, G -

o215, Sote= 464, ote.; The
Second, 1t qive valuves at a= /0"{‘-:/.‘/?) A
1076= 3.76, 10 %= 6.82, efc. : @:25'0/%-m
Valves jl‘ver) in chart below :
%3::00 :

are. or Werner calculation. Corre&pond/:rzy
values on printer 720e for \Sch/urn'ber\ye.r
Case are on page 14

| SEPG.S)  verindLE  KEY  DISPLAY
2, RsT A " o.
3. e=1/0 X<t 0.
Ay=/0 - & L= 1.
e = 4 : Xat o.
7,72.2__:50 - °B =2
%:25 Xat o.
#3= /00000 B | £=3
(&CAUSQ This s _n')é. d&PGSt' bﬂeﬁ q,nd
value of AS ma{j be \'npuT hm.) |

The.  procedvres Ar manual and printer
output are sl hf? different fram Ths pomnt on. /Instrudions
fér f)n'nfe«r ouéou follow on pajc':s 2,13 and 14, For.
manval ouvtpul instruchions, skip 7o page /5. |



For printer outppz': :

STEP VARIABLE

pPage 2

 Qmay = 100 ‘ \
; Note Qmox S Pur‘posdﬁ chosen too small
in This example. so as o demonstrate The “dmryc

4.

KEY. DISPLAY PRINTOJT
® Echo onnt of mput layer struchune, as R+ H
shown at n'ybt, will have resulted from Steps ig
|2 and 3. (note. printer gives “R" instead of -
G’r‘ce.k ,2;’(‘\'0( “f)'”') ) ) 4,
| 2ete TN " s0.

Qmax * opfion. later on. ..
‘\5. am,',;‘ = 1 c ' 0.
Prnter responds wilh heading A,

RAPP(A) ", again, ‘R" in place of Gréck e /
6. D «e.l2.59139515
minuls wait, printovt of-
ta) 1 pairs  proceeds,  the Arst

eath gair is 'a’; Me Second iy

Afper a few
la,p
number
(a). C
Notfe. calculaticn actuall 'aroccw(s one ,_Q:t/'r'
past inpul, valve of Gpqy (X100, here).

Copp

Suppase at This point we wish fo change
dt&Pon format o Suppress lhsf7na°ﬁ'c.ant' decymals
in. outpu?. /(4:7...

o 2% Fe 2 72,59
| (7his Step may adual\li be done at” any fime.
after step 3 ... if pecformed before” StepS
the alphanvmeric bcmfﬁ;;qs will de scrambled.)

1o

B, SIFIAT0RS
21, 5443463
5. 292548254

215, 443463
12, 53139515

ot

7. New ap,, =71000 2mM C 7000.00
‘ E coo 2h10
- Frintout aga/n proczeds. fs before,

| caleulations continue one. point past nominal
A max+

454, 16
13, 00

1o, 00
22009

— b @

2154, 43

24, 10




[ ig

o Page 13'
Printer ouvtpvt (conhin ved):
STEP __VARIABLE KEY DISPLAY PRINT-0uT
Mow were ready for 224 pass Throvgh The 147
rogranm, lh’ferpo/q ng &, Values betweere . 10. 00
%ose calevlated du"?f@ “ine first pass. (7his 216
procedure also demonstrates how 1o charge. 9. 94
Qrun, Step 8 on page S.) ' 1
&. 2
- Frrst calculate  hew a,,,,;,=/o"é=/.$’?: . . 36
é "/x ‘/7 ‘ i 14, 62
: Znv 2% bog 197 5
& New Qmjy = 147 Rst¥C ce. 2333
(Printout of interpolated [2, g, @] 5. 20
. fvl’:{ JlowsS .+ 2 s ) ) o Bo.13
&. 10
146. 78
16,23
15, 25
£21, 2%
210, 30
146'{’. EH;I




Printer

STEP

tapes for Schlumber\cjer case :

PRINTOUT

STeP

pege Y

PRINTOUT

2,
3.

Rs H
iQ.
10'

a0,

23,
100000,

2. 15442459
R ST FIINE2T

21. 5443465
7. 047420762

p 46, 41530834
- 3. 094244712

B.

AE‘- 81.
.74

1000, 00
20, 81
2158, 43

-y e
Ste &I




' e 1S
For manuval omf;out‘ : P9 ’
STEP VARIABLE  wey DIsPLAY
5. Qm,'n = 1 C
. | D (e,=)9.999734307
X<t (a'517.
£ - (e, 37985672905
Xt ( a=)2.15993767
E ( @,=)9-77223774
Xt (@ =)¢e5/153583Y
and so on...

| Now we're ready for 2”-5/:::5: Mmajﬁ 7he ,onfymm;“:

thierpola ng 2., values betideen 7hase caleulated
d.u.rfnf At pguf,'f (This procedure. also demonsrtaifes

how o d;arye Cpmig — STEo 8 om 29 S.)

I é - K 166666666 F
Invy 2 log 1.967777268
New Q= 1.467799268  Rst~ C  (=9.777507923

X<t (@5 1467799268
. E o (e =)9.935229902
xet . (a5)3.46227766

| " and So en ... o _
(Checke manval oulpul valves {’j companng
| with printer fa2pes shown on ,oaje.sAlz—l_‘/.)

.NoﬁL dr.c,o/c:y format may éc.pharyatfat‘
' ay pont after step 5 70 Suapress '
m_c:'yniﬁ'aznt decimals in diplay ; Thal s,

274 Fx 2 ... (&:) 10.00
e X et - S (a,::) 1.97
E. ‘ (&:-.)9.74/

Xz t- (a -'=)3.Ié»

a'hd.' .;D «ph) as on P 13.



