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results in any or all particular applications. 
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TITLE RECRPCT101Q •SEIStTIC.- ..TATERP PAGE I OF _i_____ Ti Programmable 
PROGRAMMER Dc id L.C.arnpbekk ' • DATE Z)e.C. 413 Program Record g'2ic7 
Partitioning (Op 17) 1 1411,41 .51 i Library Module 1JCE ti SCA Printer lOfta_Cards 

PROGRAM DESCRIPTION 

A. number Zeisnit.C. refrztdor5 e Veloc.4:fie.Sc,f) wilh.. 

dipS. £G under an. yer6u rden Ve.der)C.4 v; „Shots' cut, ?eel at 

11517h eras/ 441<1.13 o/ array 7 e‘roicitones, and appgredn't 

veloaleS and oero-irrterser 7Vmes 7,7h•, anc. rnet,surd on The. 

resulb'!..y /hovel717'me Usi:y Air dal; This ?Tram 
eZ/Z and. c1.4*.p.1 cr,:iarid elepThs fa,yer 45elow 

kyera (See. c,ir an -next pay e) 
US R INSTRUCTIONS 

STEP PROCEDURE ENTER PRESS DISPLAY 

I Load -side. 1 and side, 2 o f card. 
r.-• ...stirfa.ce, lajer•_ )01.__ 

Rashity displaj means the 2 va/ cam- iv7 ei.) not .1 

.3 For .suAstortene layersj tAitorkiry Zhallock.) -/c, ce_ 

Vzi X471 
____________ V C ir"B 

K., d 

___. _ _ ..._. . 7n(o) .D 0,, 
For next- deeper- / r) cia:, 747 ...3. 

pre-thi;:v1 Gan p- p 10 V c1.4601ey, pees,Imi-g-r- ve.ce.41 Ar 
_-r)ot ce,curft'n SarAct. e-r: ,( rr761,e. 7h2,n 44 ors 4rt. 

__wed, flashier clispl "5.00" rezults. 

Jr fi)r neixt case., prrss ".2nd- C S .. 4met Jo 2. 

_ Un;f:s : Unlis musi-,6c. eempa ile..,* Thar is,, IV' 1-746 arc. ;it 

_ Alse_c_, ..Saj, Than all dries ..m.c.tsi- lye_ ,.p.) zec and. all. 

depThs .1.3 44ii it 4e. i'n 74. 

USER DEFINED KEYS DATA REGISTERS ( E El ) LABELS (Op 08) 

A _ __ _ _ ___ . _ 0 VAT', 0( 10 1...T 2.0 let. ritLE t E:3 E] rizil CI 

_c VAIN/8 _4.'17;S 2 -lc,. _ _____ _ i 2 oui 23 sa M [:=3 [7:3 EDGTO =( 

SIR = s f sri =, rirl = 
D T4 -1r. 2)4 3 an. 13 13 2.3 83 

CI CI GEI Ell E3I El0 4 Al = no. / f 4 eV; VI Si El MI MEI Ell El el
A' $ ..i. = liii:S e-r- 1 5 'Ars ZS a_ m_ci_gra_.Ell _ ES _ El -
8' , . 'V- l'netex 0 6 -ki ..45- Ell _ = _EZI A11:1 Illi _ Ell _- - ze 
C' 7 ..tbetsix t 7 -CIL 2. P 123 ___ CO 3e113±I.1101/.123_ WI _ 

r! _. _ ._ _ 8 _ A I.:Yag,x I.8.. fts 23 C? 1:13 tetII ..-131 4-1:1 MI Ell 4--
t 9 414 Lic03.14-cbsfl Lait-L-ta'_-_0' tire_cL • 9 U.Sed. 

FLAGS A#10 AI 0.0 tiScei.2 3 4 5 6 7 a 9 

1014466-1 

http:Imi-g-r-ve.ce.41
http:441<1.13


 

	

	
	
	

	

	

	

	

	

	
	

	

	
 

	 	

	

	 

	

	

		
	

Prowl-arm riDetiCtralptig0511 

(CONTINUATION SHEET) 

-rszAvEL -rime caJave-

'r
3 CO 

NJ 

‘42. -e 

TB2. ri 
ir L 

kc 
AmPt Zisfalicd. g —4 

_ 4 

shot 

11-C.10Citi 157 

e, 
A A.i‘r2 _ _ 

Sec-TioN ay.); 

aarcew 
accrnertly 

.Thsafnessa: — 7-) 
Where = 1)2 e.os di f cos 4z 
and :_rT= As; /$

8 

b = aniks, layer nor/m-1. 
iv ray 

A', = avtaj vcrhsczEl ti, raj/ ..441 

P, Q = ccrvies, layer nerrnal TC, ray, 
4: -1 

3e4trerj 

omemaature_ 

8rttncit I o -travel -ft;ne e.44rve... 

has 5.sio e.. 1)7 .3/07 v472.cart;x7.4/=°'rapna7,2. 44:1 •.5 :4. in.ir-rr-LP

amet jezo-inierapt 7,:i2 (T82). 

&anal 3 has dope- A3 (0,/<53 ) 

42."4 Intercept Th3 (783 )... ands., art . 

Crossover elislomces Z4L are-
nose. at- arti'vats besth 
occur on 4 new brf.4414.4. 

• Czinverriz:on: dips & are reprcled 

PositT;4 down hot 

lerw relaiCons: 

_71.74 1.16r : = caligo = 
47* 

elSaohere..: 5';" Q.:1?4:- isv; 

cehi = s,-,1 

at ,suric'tcc: k = 

= i31 

sunifncil-42ei end.r.xxnclexes: 
coducla14.24. 

Alt= 42,0.2 no. 47 lAye.rr. 
IhdtXi 

SEA-7•22N GeomeTRy 

= OF RAY P477i.= L-I 

http:coducla14.24
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Operating limits and warnings: 

1. The equations used make the following assumptions: 
a. constant velocity within each layer, 
b. increasing velocity with deeper layers, 
c. plane boundaries between layers. 

Practical experience is necessary to estimate errors due to deviations 
from these idealized approximations. In practice, it is not unusual for 
depths calculated by this algorithm to be in error by some 10%. If low-
velocity layers are present so that condition (b) fails to hold, much 
larger errors can result. 

2. The dips calculated are apparent dips along the geophone 
line. (To resolve true dip, arrivals must be measured along a second 
geophone line at an angle to the first.) Calculated dips are positive 
down from horizontal, along a direction from point A to point B. 
Nate: this sign convention . is the reverse of that used by Mooney 
£1977). 

3. Depths are calculated below shot point A only. To find depths . 
below shot poidt B, reverse the roles of A and B and rerun the program. 

4. This program can accomodate a maximum of 4 layers, plus 
underlying half-space. If an attempt is made to enter more than 4 
layers, a flashing "5.00" shows in the display. 

Programmer's point: 

All print-out procedures are contained in subroutines"PRT" and 
"ADV", beginning at step 372. Users who don't have access to a PC-100 
print cradle, or who need to condense the program into fewer steps, may 
drop all steps beyond step 372. In this case, the "GTO PRT" and "GTO 
ADV" commands at steps 194-195,.239-240, and 321-322 should be replaced 
by "RTN" commands. 

Reference: 

Mooney, H. M., 1977, Handbook of Engineering Geophysics: Bison 
Instruments, Inc., 5708 West 38th St., Minneapolis, Minn. 55416, 
Chap. 11, 12. 

CARD LAYOUT 

Re-FRACTiDAJ 2-ArrE.4?P 

VA,V13-1>gr j TA -4- DA 



		 

	  

	
	
		

	

	

	

	

	
	

		 

	

		

	 

	 

 

 

		

	 

 

	
 

 

	

	

	

	
  	

	

	

		

 	  

	 
	 
	 
	 

	 
	

		 

	
		
	
	

 

 

	

	

	

 

 

 

	 

	
		

TITLE Re_FRPtc_TI 0vJZQSrl\k_ IN)TEQ.P. PAGE OF Ti Programmable 
PROGRAMMER &IV L Campb eAk DATE Coding Form 
LOC 1C,ODEr KEY COMMENTS LOC ICODE1 KEY COMMENTS LOC 1CODEI KEY -~ COMMENTS 
000 L sob 0 5 5 21 21- 110 .... 4 -)-n13 1 13 C 5 95 111 42 STO ca- 0 0') FiR FIX n57 42 STO 112 09 09 1>
00::: 02 02 — O58 25 25 113 95 = 
On4 42 STO 059 43 RCL 114 42 STO (-7/ 

- 0n 5 0 1 0 1 01;0 00 no 115 26 26 
-O O6 :32 >e, T 0 A 1 75 116 43 RCL 
0117 42 STO 062 43 RCL 117 27 27

00 00 06::: 21 21 118 85 + 
009 43 RCL 0A4 • 95 = 119 43 RCL 
n1n 04 • 04 065 42 STO_ _ p 120 09 09 

• 011 69 OP 0Ai; 26 26 121 95 
-'1012 24 24--------- 067 71 !--;BR 122 42 S T 0 
013 37 X T 48 t.1 OP 12:3 25 25 

- 014 00 CI nA9 71 SBR 124 73 RC* • 
- 015 77 GE 070 2:11 125 08 08 
016 67 BQ 071 7.1 SBR 1 71; 42 STO
017 42 STO 6;:i NOP 27 02. 03 

▪ R O5 05 • 071 76 LBL 128 -71 
1 SBR 

• 019 43 RCL- 074 97 DSZ:. . 129 78 Z+ 
•O20 11 11 07 5 47. RCL .12,eop 13O 71 SBR 
n21 .---- n7i; 26 26 12=1 79 57. 

-•n22 4:3 RCL 077 71 SBR 17.2 71 SBR 
O2300 n a n7 R 88 DNS 133 68 NOp Incrememt 
024 95 079 42 STO 1:34 61 GTO 
O25 22 I N V 0::40 28 28 1:7:5 97 71::;77 
0.76 :3:3 SIN 0:::1 47 RCL 136 76 LBL /FF:
027 42 S T 082 25 137 87 I FP'F - -410p eXt --00 n O83 71 BR 138 4:3 RCL 

_O29 43 RCL O84 88 DMS 139 27 27 
•0:::0 11 11 0 P. 5 42 STO -14O O5 
_O31 0:::6 27 27 141 43 RCL 

43 RCL n R7 43 RCL 142 2O 2:3 
0:3:3 01 01 O88 O4 n4 Era ioop? 143 ci 5 

4 95 nR9 75 144 55 
22 INV 0 9CI 01 1 14F. 02 

0'91 95 141; 95
_037 42 STD 097 32 ▪ - 1_1C11.-74). 147 42 STO 
03:3 01 01 097. 43 RCL 143 25 25 

O3 .7, 094 05. 0 149 42 STO 
_O40 32 X T CEO95 77 150 71'; 2
_O41 43 RCL_ Ar. 09A 87 I F 151 43 RCL 
042 04 04 097 43 R L 152 28 28

_O43 22 I 11V O98 28 2:3 -_ _ 153 75 . -
_O44 77 CE_ 099 154 43 RCL 
_O45 89 If 100 5:3 155 27

0 4 I; T 1 n 1 73 RC* 95 = 

047 05 5 __Tao _ 10.7 R 
156 

OO 157 55 +
_O48 22 I N 1O3 69 OP 158 02 2

049 77 C E _to/erg ? 1O4 38 38 159 95 =
_O50 10 E 1 0 5 MERGED CODES 

82 Ea CI 72rgcl) In 83 a orin- 051 43 RCL 101; 73 RC* 63 in MI 73 Eri 84 Ell Ej
_O52 01 01 n 7 O8 64 IM 74 IsuO 92144i1 31301 
_O53:35 + _- 1O8 69 OP TEXAS INSTRUMENTS 

INCORPORATED 
TI-24151 

O54 4:3 RCL 109 28 _ 28 
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TITLE RCFRACTtor4 SEISMIC_ 1.10TeRil PAGE 5 OF 1- TI Programmable 
PROGRAMMER 0411/1-4 L. Ca sr btl 1 _DATE Coding Form 

LOC IcooEl KEY COMMENTS LOC 'CODE' KEY COMMENTS LOC ICOOEI KEY COMMENTS 
-

11,-:,0 69 0 P — 215 2 21 270 . 2A 26 

1 A 2 85 + 0.•217 4:7: R 1: L . 272 22 I 11 V , 
Atietv .., i ,-, i ''s '"7, • ""r in e, j1 T o16:3 73 R C i0 4. . 11 * r--- 4.. -.. .:.- 0 0 1 i i 

219 55 ÷ —08 0 : '7'74 92 R T N164 , — 
165 69 0 P ,.."_,n 5:-:l ( 275 7 , L B L pm 2+ :

.-:, tf.... ::. . ...I .... 271; 7R 7 + 
.-.7.: .-:, .7, m• .7. ( - ------ -

167 '35 = ,...,..,... ...I..: '777 4 .-- R 17 1.4 _ .____ _ _ --..„,,,-, .-.„,c ,•.,c.16:3 42 3 T 0 223 43 R C i... i 0 ‘.....I c......1ce'
i 1;9 0 ::: 0:7: '7' 4 0i 01 '7'79 75 -- 0 = 0 = +170 71 :7; 8 R ,... ,......1 , ..... ." R 0 4:7: p i__ _ 
171 78 .2+ _ 226 43 R C L --- 23.:-: I 0:7: 0- .. ..7-: 

2270 00 n * .---- 2 R 2 "V172: 71 S B R .; 5 = _ 
173 77 G P 2 *7' :::► 4 ) 283 42 STO •• •i• 

, ,c4 = = , ,.- 174 43 R CL . -. . e_ 2 : 4 0 I 01c .4k 
-__ 175 03 03 2:7:0 n '2 -.•i2. s.C(, 2:35 4:3 R C L 1r ‘11 it• I_. 17E.; 72 S T * ' 231 54 .2::: is 0 : :; 

1 77 Ncw S.1... 2:32 38 8 I N '---- 2; 7 ::5 + 4%) q ‘
0 8 0 R 

) 2 R ..... 
::: 4 95 = *::' R 9 .7-' f: '7.1 A IV179 43 R C L ..- - - I .. . . ... : 1 . . 

_ 1 R 0 0'7' 02 2:7: F. 4: 8 T 0 -. - - - - -- 290 5• = ...... 
181 55 + 236 02 02(Z4V _ ._. 291 42 STO 

vt 

182 4:3 RCL _ 237 42 S T 0 '7192 00 0 n 
_ 

184 3:3 S I N 239 Al GTO 294 7E. L B L Fr- "7 x : 
185 '35 = (T. :t 40 99 P R T .2 c'I 5 79 7 

•1:36 42 1TO 241 76 c-. : L Rr2, GE-: 91; 7 3E: R 
#.0187 02 02 :2.42 77 GE '7 97 77 G E:_:L - k)

188 69 OP 243 4:3 2.91R i..:: 5 :,.,: _ - -E.1392626 . 244 01 01 9 9 7:7: RC* 
"1245 39 C 0 S , tl :::00 117 07 

V4 •ti i.34 R5 + : -. : : 01 95._ 191 0A n l'.". _ __ _..._ = . . . _ _ _n • 
_ 192 A9 GP 247 Il 

197: 3 iz, 3A 24R 00 00 e _ 30:3 10 10.-
•249 :7:9 o .7: n4 ';.,7) !"-;.' TN

_ 194 Al G T 0 _ _ _ _ _ • _ 
1 c-) F; CI q i P P T .7) 5 0 'E.:15 = -_,...f. *4 :3 05 f•. 6 L B L V 23 
1 . In ( in _ Inc L ....Sab a : .2 5 I 55 + •4 30is 14 B 

3 =.. .-.) 7 •-,:t in i•-• 4,
197 R9 if _ ,- ......:- i •-• M.-, - ::: .07 75 -61 

_ 19R 00 0 _ 30E: 43 Fr:: C LC.gle; ,fir' 7.- ;::. - - 7Atii--- -/-)/9/4 
.

_ 20n 10 11 i . ..ri 6 _ 255 42 8 T 0 :310 95 = 

. _ &dor _ 25E; 29 29 44 ...-, - . ........ -7. 
r_. 202 77 G E :257 c47 P T N :=1 1 •3 4 ::: R i: L .. . 

,:::• ..4 

20:7: 4:3 RCL 258 76 L B L _._• .Fen- Ofrits: :7:1:7: '29 29 
_ 204 00 00 , 259 88 DMS __„. __ _ :314 95 = _ _._ _ 

- 260 38 :3 I 1.1_ 81..1 ti __ 2115 75 ___ 315 44 _______. . 
___ 201, 42 R C L 2 A 1 A5. x ,,,_ :1A 2 0 20 -- L---- ----
_ 207 01 0 i 2 A 2 7:7: R C * _. ,ti‘ _ __ 13 ____ :7:17 72 S T * 
_ .20R 95 = 26:3 06 01;_ rZ, .CI__ :-- 1- R 07 n7 _____ 
_ s.09 55 +, '71;4 69 0 P — ,$. ,4) , _ ::19 4::: R CI 

MthilitU t...ODE S265 :36 :36 te 4_ 210 02 2 . i -t 
62 E3 m721-§fal E3 831E21 El 

_ 211 95 = ,:... b b ..., ..... + _. i, Q, 7 63cuci 73RriTori 84 ion 
_ 212 42 :E; T 0 _ 267 73 R C * tl. _. _ 64 MI 1011 74Isuh4 El 92 [ii4111 is* 
_ 21:3 0:3 0:3 , 2 f:, R Of; 06 ‘. . te) TEXAS INSTRUMENTSQ it INCORPORATED_ 214 42 S T 0 2A9 69 0 P 

TI.141l11 
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TITLE '13Ert:ZAC-TioN3 SELSM.C. IrOTERP PAGE _C2°Fa_ 7 Programmable 45) 
PROGRAMMER David L. Can‘pbel DATE Coding Form 

LOC 'CODE' • KEY COMMENTS LOC ICODEi KEY COMMENTS LOC ICODEI KEY COMMENTS 
330 2n 30 :375 u u P 
221 61 G T 22 I N - prerrtv 00 00 

- 3,33 9R Any 77 5 4:3.3 RC Lf F I 
7A LEL _ Fc4.1E,5? 378 9R A D 4:3:3 09 n9 -

2-7 4 6'7 EQ 2. 79 9 P .434 92 
3'7'5 4:3 C L hore' 30 00 0 n 4:35care, 1c Adv:

qRA D yn1 01 ofir R1 02 2 4 7:6 
T '41,0 3 2 07 TO"LA YEie 

o 43 RIOts'_to -0 • :38:3 01 4:38 09 09 
32.9 nn 00 C 384 03 '439 I HV 

.7) I N if041 OV :7!Fi 04 4 44n F I 
3:31 1S7 E Q 6° iv 3:35 r. 441 01 1 " 

0 E ' Enersx,•&. 337 01 1 .442 nt; 
42 STO 07 443 03 :3 

334 11 11 0:7.: :3 444 03 3 
42 STO :7490 05 5 445 0:74 :3 

09 391 A9 P 446 07 
:337 nn 0 447 7:392 11.1 n1 02 

• 32,8 32 X 4 T 39!3 43 R C 
ci 71 S B R 394 n4 04 449 '7.4 rOP 

340 99 PRT 85 + 450 04 n4 
341 7A LEL 451 5:3 FU<11114 29A 0 I 1 -

iz,R HOP n2 0.7'297 95 452 
24:2 A9 O P 'flatmate 29R 69 P 45:3 43 R C L 
:344 25 25 41( want .=.19 n2 02 454 0' 0 9 
345 43 R 400 49 OEP 455 A9 OP 
346 n5 05 401 05 051 456 .01; 
347 85 + 402 04 .4 457 R T N 
348 01 1 403 02 -7) 
.34c1 00 0 404 02 2 "1rEDC-11_ 
:7450 9F. 405 n7 
351 42 STO ._.405 03
:352 0A niz. .407 02:cc-, 0.. .4 nR 0 1 
'7-'4 05 5 409 n5 
355 95 410 69 OP 

42 3-10 411 04 04 
n7 07 412 58 F 

413 02 n7 
359 05 5 414 43 R O L 
7:1:.n 95 = 415 09 09 

1 42 3 T 416 69 0P' 
0 417 13A • 0A 
4:3 RCL 418 01 1 

:364 11 11 419 06 6t:365 2 R T N 42n n2 2 D I P7A L 4;:1 04 4 — 
7 10 E ' 422 0:--': :30 giver 43:7: 0:7; :3i. 

94 424 69 P 
MERGED CODES34 r 4'7'5 04 045 62 in 72 IsToi 83IGToi7 R !-*; D42A X:T 63®Q 731-R%-o. rat 84 LI In( rt L B L Fc*1 ?ft-. 4.7 7 i; 9 0 P 64D D 74(sum! 13 92 itiv fsaal 

99 P R T 428 01; 06 TEXAS INSTRUMENTS 
INCORPORATED374 42 '_;TO 4'7'9 2t. 

TI-24151 



	

	

	

	

	

	

	

	

	

	

	

	

	

	

	  

 

	

	

	

	

	
	

259 

Ht • r- • 

fl* . Jet. 

A V I 

VORIABLE Key 

TT Vm = 1200 4/.e4 dx.r.t 

131 =1200 C 

YAz=-* 2700 li/ser... 

Vie .3300 it/sec. C. 

x.rt 

7;;2„.= 0.056 sex. 

V = - 4'cto itzszt,
14.3 

V = 172/00 "Vsy_c 
B3 

743 = 0.208 sec, 

Ar Side 

.R'74 ans 
1200 

1200 C-

Yee = 3300 x-rt-

V42 = 2700 C 
x-rt 

©.139 .sec. 

x-r t-VB3 = 
C-V 13 — 4 2/00 

x-rt 
TB 3 = 0.238 sec. s2) 

A 

ZspzA)-

(0.00) 

IT= 12oo.00 47ser., 

(o. co) 

1.5= 2(167.to CIstc. 

2..53 

J.:4w ?et 

(2967. to) 

-13 = 8262.27t. 

Sz = —1. 4/7 d? 

0,,2 = 271.10 it 

(optiona t) 

82.62..27 ) 

1200. 00 

(o. 00) 

2967.10 

—2.53s 

= 88.00 It-

(-29'67. /0) 

8262.27 

1.47 

0.52 = 235.7.3 It 

I ' : 

.1. 

a.st 

Prrnt-otte: 

LAYER1 
12 0 n. 00 

0. on 

LAYER 
• 291;7. 10 

4. a 

• i• f 

LAYER 

49 
271. 10 

LAYER 1 
120n. on 

c. no 

LAYER 
2967. 10 

-2. 
8R. 0 0 

LAYER
• R262. 27 

1. 49 
Z.. ...I 

'‘ 134 

VLOC 
DIP 

VLOC 
DIP 
DPTH 

%/LOC 

DPTH 

VLEIC 
DIP 

VLE1C 
DIP 
DPTH 

VLbc 
DIP, 
DPTH 
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