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1.0 INTRODUCTION 

MA.GRAV is a computer progrrun that aids interactive gravity and 
magnetics modelling of two-dimensional submarine features. 

The user can: 

(1) input actual masnetic or gravity anomalies digiti zed from a ship ' s 
recorder; 

( 2) input the coordinates and assoc i ated magnetic or gravity par~cters 
of hypothetical two-dimensional subsea bodies ; 

(3) let the computer calculate the anomaly the hypothetical bodies 
would generate; 

(4) change coordinates and parameters of the hypothetical bodies 
interactively until the hypothetical and actual anomalies are 
similar; 

(5) store these models on disc and r ead them back at a later date. 

Values can be entered either in text mode from a DECwriter-type terminal 
or graphically from a Tektronix-type terminal. 

MA.GRAV runs on a CDC 6400 computer using NOS/BE . MA.GRAV is written 
in FORTRAN. 
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2 . 0 DIAGRAM OF M.l\GRA V 
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3. 0 HOW 'ro START UP 

3 

MAGRAV is an interactive program . It is run from either a text 
terminal (such as DECwriter ) or graphics terminal (such as a Tektronix 4010). 

First LOGON to computer to run program with standard MODELS file 

-RUN 

To create a new f ile , ABC , to store models: 

DEFINE,ABC 

RETURN,ABC 

-RUN( MODELS=ABC ) 

To run with models file ABC 

-RUN( MODELS=ABC) 

To obtain copy of brief user instruction 

in reply to vn-IAT TO DO? 

type HELP 

To set MAGRAV up on another account number 

GET,RUN/UN=BIK1008 

SAVE , RUN 
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4 .. 0 Bf.IEF USEH INSTRUCTIONS 
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This is the output from the 'HELP ' command. 

' 

tll'\Cl tlf.l I C c;r;/'IVITY MOltt:LLING f· t~ or;r ; /'IM 

COHH.'1IH1 C.Ui111f\f( Y 

rn s T f\r;T llF' r·r;OGF:t• ~ 
l OGJ tl 
-l;LHJ 

NlHE THAT [t.r-.· r; rAGr f; [TLll ; N JN 

RC S rONSC 10 /'I QUl SfTQN WILL 

RC Ui Itl F' l"i f V l lll IS Ml ~~ ~lr F; OR 

ltrF!'1lJ LT /'IN ~, w r 1;: . WHr:tl IN [tQllTIT , 

CAl"ir'1 (\(if: r:1: TLll i N . 

ALWAYS AW/'11 T OUESTJ Oii Ho1RI\ . 

.r·crur;F lifl ' l y l IW TO (\ OUISl ION. 

f\ llOl1r.L Y 

fttl[lY 

COMl! EtHS 

CIWSS[S 

J\ELETE 

DR(1W 

DUMP 

c Jilt 
MIH•EL 

Gf\AF' H 

l l [Lf• 

1 ll !' [h:l 

l .lMl TS 

Cf\LCllU>TE"S f\JmM,) L Y 

ror; {1LL F<ClltIES 

lNll R CO ORD!NnlCS OF 
A SF'[ CH I Ut l!OJIY 

l Cl (tfLE TF A E<Ol•Y Sl-'ECJFY 

o r·onns 
ENTER OR CHMJ r;F CLlMMr: Nl S 

<15 0 CllAFi/1CHh' :J i 

CROSSES M~Y DC n~AWN AT 
[<OLIY f ·OJNT S 

fl[l_ElC I\ f'OlNl FIWM 

A Brtf1Y 
PLOT DODJCS /'IT SCALE 

X FROM 0 TO X SCALC 

ALL 61\ 1 MAY LIE rLOTTEU 

DUMPS ALL VAl .UCS 

IOR n1i;:r; r IJ r llOltEL 
Sl nr·. F'RtlGl~ AM 
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CLll ; J;: r NT ~\Glt[l 

Tur:N 10 GRAr'lllCS 

H(ll•E ~Ii 1r ~ ;;: CLJriM.~NLIS 

/'lr.T Cltri C.Ol; [l1 rn 

f,UJ,WS HIT ltlE 
f · rr1o·; 

CUl<SQ f, I IJG. 
? UlLL RCTURIJ YO U TO 

wcr.~1 10 uo t!Llr•r~ 

t \,JJL L r,El'l\l If.:. r u·Hl t. lJti S 

(\ WILL r.Hth' l r. C. PHl,.';IW " 

1 f •Cl I -EN I Ff( ( Od· ,(d ll • 

Lriur1 1: ·u - ERi, t11:- r-.: rr 111 £1( 
r.u:1h1VH1 

NO l •£ L- CNH Ii ir:r 0 ON 
SC Rt:l N 

F:Of1) • t~ 'h~:'H".1 .. Y • F f\l \ ~'\h 

(.l_Jtcl\ -)r.I• .> l .'11 . L 111[ 

}:[l[IY lll't: l: fr; ~ l< l:t·; 111!. 

~S) , 

sw 1 rr11 l u r; r, "v 11 Y M1lt •ri 

1'0NLl ,'~.\l y t1w.1 !'£ fd cr.i CU-

Lri I f:li 
L1 '"; 1 f·LL l'tl:-1tu'\tll• J 
r;·r1·L;,r1 •• ~ · nJN I JN 

t'1 r. t 1 11'( 

TYl ' t.:O: H1) X l :1 : 1:1.t1Hll1 1Lt,1 

r 1 ~ 1 r · 1: ,~ca: .·1t ff 1t1.'\L Y. 
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Tll [ W1llH:- <S l JIWUT f\f([ 

f\T1J11.J1 TO l\LL f<Oli U :S , 
Cll/\l l f :E l HE VAL UE OF 
A r:ntiY f··u) NT . 
r;r:An f\ 1 a~111.L r r,;011 r J LE . 
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5.0 DEFINITIONS 

MODELS file -

Model -

This is a disc file that stores all the information about 
sever a l gravity/magnetic models . Each model is identified 
by a unique 1-10 character identifier . 

A set of i nformation containing model name body coordinates , 
or information about whether gravity or magnetic anomal ies 
are to be calculated , a set of observed values , various 
scaling information, etc . 

ZCON - A constant added to the Z coordinate of each body . Useful 
in magnetic modelling when using aer omagnetic data flown at 
constant height above sea level, in which case ZCON i s t he 
negative fli ght hei ght. 
The default is zero . 

Body - A polygon r epresenting the cross section through a 
geological formation. 

XSCALE - The l ength of the section to be viewed in kilometres . 

declination The angle between geographic north and magnetic north at the 
body , measured clockwise from geographic north in degrees . 

dip The inclination of the magnetic field in degrees from the 
horizontal , positive in the northern hemisphere. 

X to N angle The angle between the positive X- axis and geographic north, 
measured clockwi se from geographic north in degrees. 

X displacement The minimum value of X in kilometres f or which observations 
are supplied and at which model calculations are made . 

. Provides an offset to eliminate end effects . 

point spacing - Distance in kilometres betwe en_ field points. 

observed of fset - A value used for display purposes only . Before plotting 
this offset i s added to each observed value . 

magnet ization - In units of lo- 5 emu . 

density - rho (p) in grams per cubic centimetre . 

z - Vertical . distance in kilometres , positive down . 
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6.0 SAMPLE RUN 

This is a sample session. 

Not listed is the LOGON procedure and 

GEI',RUN/UN=BIK1008. 

Upper case listing is output from the computer and lower case is keyboard input . 

-ru r1 
t il'IGliAV 

HELLO · 

GRnVITY Hn GN[ TICS HOnCLLIN G rROGkAM 
vrns10N 4. o . ;! 

--~ ---- ------- - · ---------------------
wHnT ·ro no 

I ? ln · o..-1,-.]~. 
I i Jd 
J 2· 1rsr 

· .1 3 1li1:.;;_G1i 
4 J /1N 

·I 

5 [I[ rlCHMl'lr\~ 

· 6 Hi'.1r<!:l 
7 Nn::11 
8 N[•lJ 
<;' r/[l[f 

10 llf1(,j 1 

11 Nr•Cl• 
12 lli\l,f' t !1A · 
1 :1 r1L 1r\I . '.' 
14 l•H 1'1 
10. £111,-,u: J l •L 1 L 
Jl. C'IJM;C: \N. TL 

WI!,) 1 TO [1() 

? 111r;1.:CP1 

t-: oliD:r;r;,;ff 
'i' t• e.• r1 c.hn1~ d· 
L•r w :1111ni.;:, -

w11,·,1 Tn L•D 
? r • •;Jtj 
-- I 

IJ[ tn Hrit1F··I~ F\ [f,[1 

Wll ."l l TO l •O 
? ~ I JIT1P 

tITiLiLT 

!10l1Y 1 
Rl:o ~ • 3::; 

l -:.. . 00 
2 1:;.00 
3 1 ; .. 00 
.., ~ . . 00 
~ ~ .. 00 
6 - 5·, (IO 

r.OtiY ;> 

f;J ill ' . =~ l 
l - !1. (10 
~. :...00 

(l,O(I 

o . oo 
• ~iO 
.~o 

J .oo 
1. 00 

I .(\0 
1 • (\') ., ' . , 
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"i 
·I 

. ·.'i 

3 
4 
L" 
.J 

6 

(ll: S 
TUl f\I. MIOHf\L Y 
Gl\~1V I TY 

~.oo 

1 ~,,(JO 
1 5 . 00 
-5.00 

HO flLI.= f•UIC llM M\K 
CUM t!l"Nl S 

X S Cl\l F.= 
l SU1U:=
XJ1I ~if-'= 

r·o rNT SF't1C:J tJG 
NO. OF PO Tt-:TS 
MJOl l Miii 
l\N lM Mr,;( 

10.00 
20.00 
o. oo 
1 .oo 

11 
10. 00 
2J.OO 

o ~s orrsE1 o.oo 
t[Ur1J1Ef\ fir f: OTIJE S~ 2 

SCOF'E (llJ I r ·1n SUl .. F'r\ESSE ).I 

01;-,,w 1wr1c 
SKCICH LI MITS X 

z 
Hf\X F·TS/HOL!Y= 

111\ X NO . r:or1 CF:S= 

Mr1x 1w.or.:i~ 

Wlll\T TO [10 

? t>"dci 
IJ l..fiiT:tTUrU:f:r; OF F 0 r NTS 
? 30:1 

3 x.z 
? l~nO 
? 20 ,0, :>o , 2 

~Jlil'\ l Tll · f!O 

1-< UflY 
? 3 
!\HO 
? • 3 

IJHl'\T TO DO 
·1 tf • C.1 t- rn,,., l·"' r ..... 
~J-1Y--Ri«J 

1 • :1:.; 
2 •• :::! 1 
3 . 30 

Wlll'l l l 0 l!Cl 
? i sc·r· lr• 

- c>1;riv! i). 
MOLIF: l =- !« : rlrllt1Mil, 

cm1i1r:11 rs 

x scnt L ~ 10 . 00 
Z ~Cl'lLL= 20 . 00 
X llJ S ~·= 0 . 00 
F·o 111 r sr-.,c 111 1; 1. oo 
110. 01 · r·o 1 u rs 11 

ri:-i::rn 111 ,, 1 o . oo 
f1~ J CJM ~11'\ :1 ~ . 00 

u~ ~ a1 1 ~L r 0 . 00 

o.oo 
o. oo 

;>4 
30 

100 

NU11F·f' I ~ lit Hl1[11Lc:" 3 

;,r:rwc c1,11 i ur ~;Ltf ·; ·1;1,:.sr-i 1 

f1f\1'W MC1l1I 
ShC T Cll l lMl I S X 

7 
o.oo 
o.oo 

.so 

.~o 

7.00 
2.00 

2000.00 
100. 00 

10 

:000 . C'O 
10.1 . iJ1.) _ - . ._, 



Hl'iX F· T ~; / J : O (•Y -' 

11 1\). IHI. l •Lll•lU; ., 
11 .·1x No . or· ~;·-

Wllf\T l 0 [10 
? _il~.!.l 
l<rn• Y 
r 3 

I :Q[I'( 3 

RHO: 
l 
2 
3 

IJllAT TO [•0 
? l ]p, i t,r;. 

. 30 
l ~j. 00 
20.00 
20 . 00 

2 4 
30 

100 

-~:y SLl'll E t11 ·r·rn 
LOWE!"> 
f\'JH<AGl: 

nncr' orrscr For< O[ISCl<VEt• 
? 0 
~ 111~1T l 0 (10 

? cr •Jo:>SC'S 

ci.riS'.iLs-c"11' r 
!.:H!lT TO [ •0 

? C l OljSCS 

cr;c'i:.; st s- 0-11 
lllli'IT 10 J:O 

? C rf' Slj f'~~ 

c1~J~~~~~ c1rF 
1111 ,-.1 l 0 1•0 

't c::1rr1n f! n t s 
T ffi.:.-CT!Riirn 1 S 

o.oo 
o.oo 
2 . 00 

o.oo 
o. oo 
o.co 

? Ju ~t u benC"h r11 ilrk dcr11onslrc· lior1 
~ 111r1 T TO [10 

? Lcnr.mc11 t '!> 

Ju:.; I - A· 1:£iJCt!MArd; r•rMo r; .; T,_,,, I Ocl 

l/llf1T TO (10 
.?_ 1~h ;;_ 
o:~s 

WHAT TO J10 
?~f'~.C~f.Yt_~t 
llO. , Vr1UJ[ 
? l . 10 
? 2.: 1 0 , 3,40,2,~o,~ , 20 
? 0, (1 

f RfO~ 0 ILLEGAL 
/IQ, . W1l.UE 

l :ll f1l l (l [10 
.7 _ t~J.S·b:.~1;._d 

011 .~ 

l 0 . (•0 
2 l. 00 
3 2 . 00 

3. 1'.'0 
1;111'.1 in r•::i 

'"1 i r1 •: r L 

l 0. \) '.) 
30 . C.O 
40.00 
20.00 

i ~f1i\ ;-ili '.a. 1 .r M,, r, r O!IH 
., J . : ~ 
v. "/ 

1 1 
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7 J ~ , =~ 
lllf(1l 10 f10 

7 tt., 1d 
jj(J"r1_Y_. 

7 3 

f<Of/Y 3 
Win -= 

1 
2 
3 
4 

Wlll'\l TO I•O 
? r·o1 r,t, 

T<iiLiY;-r·o rnT 
? 3 , 'l 

. 30 
l:;. 00 
20.00 
20.00 
l!:.. 00 

OL.11 x,z 15.00 
~~ · 1~~ . J. . s 

~.111 :11 1 0 [10 
? t.hc•d 
i<uuv·-

Wllr1l TO f•O 
? d t.•l cte 
FUD i ;-riLLE fr f . 0 11 a 
"{ 3 r 4 
PO !tlT 4 [l [L[l[[1: 

1m:•r TO 11 0 

r.1iJ(i~1;,L YL f1LCUI f1H [1 

IJl! AT l 0 flU 
? t. 31VJl'l'I~, l ': 
l <llflrc o·, fil.T> 
? :~ 

f'\l>'MA l Y DOf1Y 3 
1 o. oo 
2 1. 00 
3 ::-! . OO ,, :1. 00 
~ .. I\. 00 
6 5 . 0() 

7 { . . 00 
8 i' . 00 
'I 8. O<l 

10 9.00 
11 t (l .•)0 
Ull1H Tll [I(: 

7 ::., .. , 1r1 

o.oo 
o. oo 
2.00 
2.00 

2.00 

o. oo 
o.oo 
2 . 00 
1. 50 

l:::;. 00 

• (1 4 

. 04 

. OJ 

. o~ 

, 0(, 
. 07 
• O:J 
.1 0 
• l ::! 
• JI\ 
• HJ 

12 

·' 

!""Ii(; r:i-c ir 11 t:nr•r .rtHE.R Mm x .M t.X x . u;rrr; z .t nwri; i' 

., 1 0~1 , I 0<' •0 .:1 
1- 1ir: :.1 .r. 1c 11 n11•• :.. . ri:rr~· Mrtl x . M.)'i X.Lll'f ' lf,; 7d. (l!!lf; 7 

? ll! ·) r 1c•o0 .o, :s 
!.!ll •• l 1r1 iin 



? ~UPJJ T 't•~ . .. . ! !r;- . 1- · ldr:~. 

1nTrULJ - ~(r.ilit.liT.i:fi l-l.:i SUH 'Rl-SS(ll 

7 o;r.-; 

Wllf\T TO f•O 
? !'·Coll"' 
1lr..i'l-vT1Y' 

X S l:f\ LE 
? 

Z SCf1l.E 
'( 

X DJ SF'Lf1CLH[NT 
'( 

r·ornr sr-f\CING 
' ! 

NO.O F r·o11n s 
? 

l'\Nmll'tl Y M 1 N, 11f\X 
? 

Wlll'\T TO f10 
? ~,;:rtnel icc• 

MAGNCTT~iMUVFL rNTLR x 1 0 II f.llJG l E 

? 
I1EC 

? 

DJ r· 
? 

ZCOH 
? 

Wll1H 10 I10 
? tl •orJ 
r•ririr __ _ 
? 0 

· I<OIIY 
Hf\ c;m- 1 I7 (1 l ION 

fl EC o.oo I•IF' 
--:, . oo 

2 1::; . 00 
3 1 :::;. 00 
4 ::; . oo 
5 . 5 , 00 

6 -~ I 00 

I< OllY 2 
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7. 0 DETAILED DESCRIPTION OF COMMANDS 

MAGRAV consists of commands that initialize and change various 

parruneters of a model and then allow the user to compare the calculated 
anomal y for this model to the anomaly observed . 

The model and the observed data can be written on disc for future 

r eference. The user can interactively cha nge the model in either text or 

graphics mode . 

In text mode, points to be changed are referred to by their body 
number and point number . Calculated and observed anomalies are listed on 
t he t erminal printer. 

I n graphics mode, anomalies and bodies are drawn on the graphics 
screen . Commands can be executed by shining a graphics cursor over a com
mand displayed on the screen . The shape of bodies can be changed by shining 
the cursor on the body and point to be moved . The ' GRAPH' conunand puts 
MAGRAV in graphics mode . 

Following is a list of all commands that can be entered in response 
to ' WHAT TO DO ' . If at any t ime you are not sure what response is expected , 
just enter carriage return and the default answer will b e assumed . To 
obtain a brief l ist of commands (70 lines ), type ' help ' in response to WHAT 
TO DO . Never enter your response before the question mark (?) prompts you . 
If you do, the system may throw you off (*TERMINATED* ). In this case, to 
recover , enter : 

ANOMALY 

BODY 

-RUN 

WHAT TO DO 

? r ecover 

HOW MANY BACKSPACES 

? 2 

calculates the anomaly for each body that has been changed 
and then adds up the individual anomalies to get the total 
anomaly . This corrunand does not plot the anomaly . .AJWMALY 
CALCULATED is printed on s uccessful completion . 

An Error 
culated . 
right up 
set ZCOH 

message is printed if the anomaly cannot be cal
This may occur for magneti cs models if bodies go 

to Z=O . If this hnp_ens use the M.AGN command to 
equal to a positive value . 

create s or deletes a body . I·lAGRAV asks 

BODY,NUHBER OF POINTS 

(a) to delete an exist ing body reply with the body number , 
zero , i.e . 3,0. 



COMMENTS 

CROSSES 

DELETE 

DRAW 
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'I'he parruneters for this body are retained. 

(b) to create a new body reply with the ' body number, 
number of points '. The number of points in a body is 
equal to the number of vertices . The last point is 
not equal to the first . 

If there is already a body with this body number , 
MAGRAV asks 

"DUPLICATE BODY, TYPE YES IF OK TO OVERWRITE" 

Answer "Y" to overwrite this body. 

MARGRAV then asks 

"ENTER X,Z " 

Body points are then entered as consecutive pairs of 
numbers separated by commas, blanks, or carriage 
returns. Body points must be entered in a clockwise 
direction . 

Comments about the current model may be entered . These 
comments may be reprinted by using the "TCOMMENTS " command . 
Comments may be up to 150 characters long (including blanks ). 

When DRAWing or SKETCHing a body on the graphics screen, 
bodies may be drawn with a cross at each vertex . The cross 
makes it easier to identify where the vertices are . If 
the crosses are off (default value) when this com.~and is 
executed, crosses are turned on . If on, they are turned off . 
Either "CROSSES OFF" or 

" CROSSES ON" is printed . 

allows the user to remove a point from a body. MAGRAV asks 

"BODY , DELETE POINT" 

The user replies with a body number and the point number 
to be delet ed . MAGRAV then prints out the X and Z value 
of the point deleted and removes the point . 

One body or several bodies are drawn on the graphics screen. 
The model is put in DRAW mode (as opposed to SKETCH mode) . 
i.JAGRAV asks "BODY ". f\ny valid body number may be entered . 
Bo~y number zero neans draw all bodies . If crosses are on 
(see "CROSS " cormnand) a small cross is drmm at each vertex 
of each body. The horizontal scale goes from· zero to 
XSCALE ( see "SCALE " conunand). The vertical scale goes 
from 0 at the top to ZSCJ\LE (s ee "SCALE" command) at the 
bottom . 

If graphics are sup9rcssed (see "SUPP" corrunand ), this is 
a do-nothing command . 



DUMP 
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prints all values that are stored for this model. The 
following information is dwnped. 

- model name 

- the X,Z coordinates for each body 

if this is a gr avity model, density (rho) i s printed 
for each body 

- if this is a magnetics model t he declination, dip and 
magnetization of each body 

- if this is a magnetics model t he declination , dip and 
X to N angle of the field 

- the nonzero observed values 

- the total anomaly at each field point 

- comments 

- XSCALE 

- ZSCALE 

X displacement 

point spac ing 

- number of field points 

- minimum and maximum anomaly values 

- total number of bodies 

- a note to tell whether gr aphics i s suppressed or not 

- either SKETCH or DRAW mode 

- S.KEI'CH l imits - when t he SKETCH cor;il'land is executed 
these are the X and Z ranges that are plotted 

- MAX P'l'S/BODY - the M/\GRAV program i s currently set to 
handle this maximwn numbe r of po ints per body 

- MAX NO . OF BODIES - l·lAGEAV will handle no more than this 
number of bodies 

- MAX NO . OI3S - HA.GRAV will handle this numbe r of obser va
t.ions . These three v2.lues can be chani;ed by re co;n
pilinG J.:f\GRAV . If one is increased , others must be 
dec::--cc.s 0d bocc.usc of core limitation: . Sec ' How to 
Recompile ', Section 9. 
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This command terminates MAGTIAV . Of course, "STOP" works too . 

specify current model name. 1- 10 characters long. Be 
sure not to have trailing blanks . MAGH/\V reprints t he 
mode l name . See "READ " and "WRITE" commands . 

puts te r minal in graphics mode . 

The f irst time GRAPH is called , the screen is erased. 
No erases are performed thereafter by MAGRAV . 

The screen is sevnented into three areas . From top to 
bottom , these are : 

(1) Anomaly screen 

vertical scale goes from ANOM.J\X to ANOMIN 
(s ee ' SCALE ' command) 

horizontal scale goes from 0 to XNAX 
( see ' SCALE ' command) 

( 2 ) Bodies screen 

vertical scale goes from 0 (top) to ZMAX (bottom) 

horizontal scale goes from 0 to XMAX 

(3) Menu of commands 

The bell is rung . The progrrun is now ready for you to move 
the cursor over the menu command you want to execute (by 
hitting the character ' P ' and carriage return) . See the 
followine; notes for operation of each cormnand . 

The following specjal characters may be hit at any time on 
the keyboard to operate extra commands : 

? returns user to ' WHAT TO DO ' ( text) mode 

C rewrite the scales and menu of cormnands (handy 
if the screen is accidently erased) 

A aborts a conunand , rinr;s the bell, and awaits a 
new command 

J.!AGRAV responds in the following \.;ays in graphics ·mode : 

s hort bell - please enter a command 

loud bell - you made an error 

- retry command 
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no bell - the conunand you executed expects more cursor 
input from screen 

? in reply to PARJ\.M corrunand , enter parametcr(s) on keyboard 
in same format as in text mode 

MENU Conunands 

REDRAW 

ZOOM 

BODY 

redraws entire screen including scales , menu , bodies, 
observed and calculated anomaly 

user can specify SKETCH limits . Shine cursor first 
on bottom l eft corner and then upper right corner 
of area of Bodies screen to be enlarged 

user can draw in new bodies . To execute this 
command , do not use the ' P ' key, instead use the 
key representing the body number , that is 

' Body ' Letter 

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

8 8 

9 9 

10 + 

11 

12 l<-

13 I 

14 

15 

16 $ 



CROSS 

ANmll\LY 
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' Body Letter 

17 = 

18 (blank) 

19 , ( comma) 

20 . (period) (cannot be used) 

21 # 

22 

23 

24 % 

25 " (quote) 

26 (underline) 

27 

28 & 

29 ' (apostrophe) 

30 ? ( cannot be used ) 

The cursor is placed on the first body point , the 
second, an.d so on. To close the body, type '.' 
(period ) and your last point will be joined to the 
first . Alterna ely you could close the body yourself 
and then use a different key to create a second body . 
'·' will ring bell and return you to menu selection . 
Note that if any points are selected ' near ' (that is , 
within the little square in the left corner ' s distance 
of) another point, it is made equal to it . If you 
make an error, just hit the ' A' key to abort . Poi nts 
must be entered in a clockwise direction . 

tells J.!AGRAV to put or remove crosses at each vertex 
of each body when D?.A~!in13 or SY.LTCEir:g . r:0te that 
the dir.ensions o: the cross ace e1ual to · ifl.GP~V ' s 

point resolution. 

Calculate and plot anomaly . A~omaly is plotted on 
same screen as obs12rved . If the anomaly is not plotted 
when this command is executed , the anomaly is probably 
out of the scale - go to text mode and u:=;e the ' LIMITS " 
command . To plot the anomaly for one body, hit the body 
number's key instead of ' P '. 
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allows user to delete a point. Shine the cursor on 
the point to be deleted . Note that all bodies with 
this point will have this point deleted. All concerned 
bodies are reDRAWn or reSK.ETCHed . 

allows user to move a body point on the screen . First 
shine the cursor on the point to be moved, type 'P ', 
carriage r eturn , and then on the new location for this 
point , ' P ', carriage return . Note that all ~odies 
with this point will have the point moved . If the new 
point is within the resolution of another point, it 
is made equal to it. All bodies with a point moved 
are reDRAWn or reSK.ETCHed . 

allows a new point to be inserted between two ot her 
' end points. ' First shine the cursor on one end 
point (hit ' P ' , carriage return), then on the point 
to be inserted (hit ' P ', carriage return), and 
then on the other end point ( ' P ', carriage return) . 
All bodies with these end points next to each 
other will have the new point inserted . A loud 
bell (error) will sound if the two end points 
were not next to each other on any body or if the 
end points were not on a body, or if there already 
are 24 points in this body . The affected bodies 
are reDRAWn or reSKETCHed. 

Put the scree n in SKETCH mode and sketch in the 
bodies . SKETCH mode means the X and Z scale set 
by the ZOOM command. will be used as the screen 
limits for the bodies. 

Put the screen in DRAW mode and draw the bodies . If 
crosses are on, crosses are dra•m at eac h vertex . 
The horizontal scale goes from 0 to XMJ\X and the 
vertical scale 0 to ZMJ\X ( see ' SCALE' command) . 

allows user to change parameters . The body number 
must be keyed in when this instruction is executed . 
Await question mark . If you are workinG on a 
gravity model ent er density (rho) . If you a rc 
working on a magnetics model enter magnetization , 
declinati on , dip . If 'O' is entered as the body 
number, the values · entered are added to all 
bodies (declination and dip are mod 360) . 

allows a previous picture to be restored to sc reen. 
Each time RECOVER is executed, one chanr;c will be 
undone - that is if your previous command changed 
three bodi es , several ' RECOVF.RS ' may be required 
to complete] y r esto1·e your orir;inal picture. 
Everything is restor ed including DRAW/SKETCH 
mode , nno!no.li.c:::. , etc. 
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converts to Gravity mode as opposed to Magnetics 
mode . Re-ini~ialize s old variables , anomalies , 
etc. Plot gravity observed. Execute ' ANOMALY ' 
to ca lculate anomaly. 

convert s to magnetics mode as opposed to Gravity 
mode . Re-initializes variable and plots magnetic 
observed. Execute ' ANOMALY ' to calculate magnetic 
anomaly . 

switch to Gravity as opposed to magnetics . Anomaly is set 
to zero . Execute ' ANOMJ\LY ' to recalculate . ZCON can be 
r eset or unchanged by hitting carriage r eturn. 

lists a 70-line file containing brief user instructions . 
To stop l isting hit the ' Break ' key , then ' P ', carriage 
return . Repeat this if necessary to clear print buffer . 

allows user to enter a point after another on a body . 
MAGRAV types 

BODY , INSERT AFTER POINT 

Enter the body number and the point number . 

MAGRAV requests the new X,Z . Enter these values 
separated by a blank or comma . 

Prints tne maximum , minimum and median values of the calcu
lated anomaly. These will be zero if the anomaly has not 
b een calculated (use ' AN0!-1.ALY ' command). The user can then 
enter an offset to be added to the observed before plotting . 
Hit carriage return for default value ( 0) . 

switch to magnetics as opposed to gravity mode . The 
magnetic anomaly is set to zero (must be recalculated by 
' ANOMALY ' command) . The Declination, dip and ZCOH arc 
requested for the whole field. If thes e values are to 
r emain the same as in pr evious magnetics run , enter carriage 
return as the answer to each question. 

add or modify observed values at each field point . 
The X location of field point nwnbcr H is equal to X dis 
placement + (N-1)* oint spacing . Two sets of observations 
are stored : one for magnetics and one for gravity. /.1J\GMV 
requests a ficJd point nwnbcr (l-J.00) and an observed 
anom11.ly value for thnt pojnt . VaJ.ucs may be entered all on 
one l in e separated by comma~; or blanks . 'l'ypc carri · Ge 

r eturn in re sponse to '?' to end entering observations . 
Note that previous entries c~1 be overwritten . Default 
value for an observation is zero . 
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Plot anomaly but do not recalculate . This is not 
executed if graphics is suppressed . This is handy for 
viewing the anomaly before it is r ecalculated with your 
recent modifications . 

replace parameters for a specified body (1-30) . 
I f in gravity mode, density (rho ) can be replaced . If in 
magnetics mode , ma8netizati on declination and dip can be 
entered . A constant can be added to the parameter of each 
body by specifying body number 0 . 

To change the value of a body point . MAGRAV requests body 
(1-30) and point (l-2L1) . The previous value is printed out 
and your new value entered to replace it . 

reads a model from MODELS file . Use ' MODELS ' command to 
name the model you want input . Use ' TMODELS' command to 
l ist all model names on this file . MAGRAV will correct the 
model by closing up opened bodies and deletine duplicated 
con secutive body points. If the model is read correctly , 
"model name READ" is printed . The READ command wipes out 
all previous values stored (that is , all the ones printed 
by the DUMP command) . 

used to r estore a previous model . Handy if the system 
kicked you right out of MAGRAV before getting a chance to 
' WRITE '. If MAGRAV prints 

*TERMINATED* 

I 

at any _,_ . 1,J_rne , then enter 

-mm 

WHAT TO DO 

? recover 

HOW MANY BACKSPACES 

? 2 

The munber of "BJ\CKSP/\CES " is the nwnber of model changes 
that h;:i.ve been made that are to be r estored . Your T'lodel 
is automatically copied to a bac}~up fil e after every three 
changes ( such as a ' POIIIT ' or ' BODY ' cor:t.'Tic.nd ) . 

sets scales for plotting . Two scales are stored : one for 
gravity and one for magnetics . l·1AGRJ\V fjrst prints out the 
current mode , either GRAVI'l'Y or MAGNEI'ICS. 
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Then MAGRAV request s X SCALE which is the maximum X value 
(in km) to be plotted . All bodies must li e between 0 and 
XMAX km . Hit carriage return to reta in previous value. 

Z-SCALE , the vertical scale is requested . Thi s value is 
used for plotting purposes only. All bodi es should lie 
between O and ZMAX in the vertical directfon . XMAX and 
ZMAX provide the dimensions for the 'DRAW' comma nd . Hit 
carriage return to retain previous values. 

XDISP(lacement) is the distance in kilometres from zero 
wher e the first field point is located . This · distance must 
be less than XMAX . Carri age return retains previous value . 

Point spacing i s the distance in kilometres between 
field points. Carriaee return r etai ns previous value. 

NO . OF POINTS is the number of field points at which the 
anomaly is to b e calculated . This must b e l ess than 100 
and the last point must not be at X great er than XMAX. 
Carriage r eturn retains pr evi ous value. 

The anomaly minimum (.ANOM MIN) and max i mum (ANOM MAX ) can 
be entered . These are specified for plotting purposes 
only. Carriage r eturn r etains previous value . 

Th e ' SKETCH' limits are initialized to 0-XMAX , 0- ZM.AX 
and the anomaly is set t o zero . 

Change to ' SKETCH ' mode and plot the bodies (unless graphics 
are suppr essed ) . SKETCH limits are spec ifi ed in the ZOOM 
conrrnand. Any body (1- 30) can be plotted . Body number zero 
means all bodies . 

SUPPRESS GRAPHICS Use this cormnand if you are working at a text 

TANOMALY 

TBODY 

TCOMMEN'l'S 

terminal - all graphic output r outines from MAGRAV will be 
bypassed . MAGR.AV asks "DO YOU WJU!T GRAPHIC SUPPRESSED? " 
.Answerini; "Y" or "YES " will suppress graphics . Carriage 
return r etains previous value . 

Types the calculated anomaly value at each field point . 
The field point number, the distance this field poi nt is 
fr om zero kilometres and the anomaly are printed at each 
field point where the a nomaly is not zero ( actual ly between 
-0.00001 and 0.00001) . Anomalies f or a single body (l-30 ) 
or all (0) may be listed . 

Types a list of body numbers, body parameters (density for 
gravity; magnet i zation , declinati on , and dip for magnetics ) 
and then X,Z values for all body points . A single body (l-
30 ) or all (0) may be li sted . 

prints out any comments that have been enter ed by 
the ' COMNEHTS ' command . 
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lists all the model nrunes on the MODELS file (max 50 ). 

Types observed values at each fieJd point . The number 
of the field point , the distance in kilometres it is from 
zero, and the value of the observed that was entered by the 

' OBSEHVJ\TIONS ' command are listed for each nonzero obser 
vation . Note that observations are stored for both gravity 

and magnetics . 

Types out parameters (density for gravity, magnetization , 

declination , and dip for magnetics ) for all bodi es . 

Types scale information . Lists whether in gravity or 
magnetics mode , model name , conunents, X displacem12nt, XMAX , 

ZMAX, point spacing , number of field points, number of 
bodies , whether sketch or draw mode , whether graphics 
output is suppressed or not , and sketch (zoom ) limits . If 
in magnetics mode , the declination dip , and X to N angle 

are listed. 

Writ es the current model to MODELS file . The model can be 
r eferred to by the name you specified in the ' MODEL ' com
mand . A maximum of 50 different models can be stored on 
one file. If the model name you are attempting to write 
already exists on the MODELS file , MAGRAV asks whether it 
is all right to overwrite the model on the file. If it is 
OK, "MODEL model name WRI'I'TEN SUCCESSFULiiY" is printed ; if 
not, the model is not overwritten. Be sure ' MODELS' 
conunand or ' READ ' corrimand was executed before ' WRITE ' 
otherwi se a model will be writ ten with a blank model name . 

sets scales for SKETCH mode . Irrelevant if graphics sup
pressed . These four values determjne wha - will be plotted 
when the ' SKETCH ' comr.iand is executed . Enter the l eft X 

value, right X value, upper Z, and lower Z. Upper Z is 
less than lower Z. Left X is less than right X. 
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8 . 0 ENVIRO!lf.!E.NT 

Computer CDC 6400 

Operating System NOS/BE 

Core 700009 words 

Disc Files - Unit 1 model fil e direct access bina ry 

Random acc ess 5106 words /record (max 50 ) 

Unit 9 scratch file indirec t binary sequential 

5106 words /r ecord (max 300) check point file for 

models 

Unit 5 input terminal (graphics or text) 

Unit 6 output t er mi na l (graphics or text) 

Unit 7 brief user instructions indirect BCD 

sequential 40 character records 

Language - CDC FORTRAN IV 

External References - Tenninal Control System Software (Tektronix ) 

Address 

Programmer 

- Dr . R.T . Haworth 

Atlantic Geoscience Centre 
Geological Survey of Canada 
Bedford Institute of Oceanography 
P . O. Box 1006 
Dartmouth, Nova Scotia 
Canada B2Y 4A2 
(902) 426-3149 

- Ian Wells, Computing Services , BIO 
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9.0 HOW TO RECOMPILE SOURCE 

The current BIO version of MAG.RAV cannot be loaded in the interactive 
environment since our loader requests more than the 70K that is the inter
active core limit. A job, COMPILE, must be submitted : 

GEI',COMPILE/UN=BIK1008 

SUBMIT,COMPILE 

The dayfile OK is returned if HA.GRAV compiled and loaded correctly, BAD if 
it did not. The absolute (overlay) version is left as a direct access 
file, BINMOD3. This is a large file . 
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APPENDIX A 

SUBROUTINES 

Reads us er command from keyboard and returns a value to 
calling procedure . 

arguments 

IWHAT (returned) 

IWHAT = 0 (unrecogniz ed ) 

asks questions and receives answers about X scale , Z scale , 
X displacement , point spacing, number of points , min/max 
anomaly . 

no arguments. 

enter body coordinates fr om keyboard 

no arguments 

change body point from keyboard 

no arguments 

for gravity enter density value from keyboard 
for magnetics enter , magnetization, dec l inat ion, dip 

from keyboard 

no ·arguments 

reads help file and prints on output 

no argur.ients 

draws 1 or all bodies on scope 

no arguments 

sketches 1 or all bodies on scope 

no arguments 

read s model specified by Il.1\.ME from disc 

no arguments 

writ es model on disc file 

no are;wnents 



ANOM 

TANO 

OBSE 

TBOD 

COMM 

TCOM 

FM ODE 

TMOD 

INSE 

DELE 

END 

m::::co 

PANO 
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calculates anomaly and stores in CALC 

no arguments 

prints anomaly at each field point 

no arguments 

accepts observed anomaly from keyboard and stores in OBS 

no arguments 

prints body coordinates for 1 or all bodies 

no arguments 

enter comments field into COW.mT from keyboard (max 150 
character) 

no arguments 

print out arguments from KOMMNT 

no arguments 

accept model name (NAME) from keyboard 

no arguments 

list all model nrunes stored on disc file 

no arguments 

insert a body point in a model from keyboard 

no arguments 

delete body point in a model from keyboard 

no arguments 

terminate program 

no argwncnts 

allows us er to restore crn~~ON values to previous settings 
- read file 9 

no are;uments 

plot a-.:omaly but does not recalculate it 

no arguments 



;' 

. ' 

TPAR 

GRAV 

MAGN 

CROS 

ZOOM 

LIMI 

SUFP 

REAN 

DUMP 

vffiITEF 
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types all parameters on keyboard for all bodies 

no arguments 

zero anomaly, sets ITYPE to 1 indicating gravity models 
will be run . The user enters a new ZCON value. 

no arguments 

zero anomaly , sets ITYPE to 2 indicating magnetic models 
will be run. The user enters new X to N angle, 
declination, DIP and ZCON. 

no arguments 

Turns crosses alternately on or off . 

no arguments 

allows user to select window for SKETCH command 

no arguments 

types maximum , minimum and average anomaly 

no arguments 

allows user to suppress or turn on graphi cs 

no arguments 

sets anomaly (CALC) to all zero 

no arguments 

types all possible information about current model 

no arguments 

Writes a new model on LUU . 

IRE!' ( returned ) -1 OK 
0 EOF 
1 parity error 
2 duplicate nrune 

LUN (input ) logical unit nwnber 

If LUN is the scratch file n record i s BUFFERed out for it. 

If this is the storage file and this is a duplicate entry , 
permission is asked to overwrite . 
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TYPBOD 

TYPAR 

TOES 

TYPANO 

READF 

SAV 
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types body coordinat es and parameters for body I BOD 

argument IBOD 0 = all bodies 

1 , 2 = body number 

prints parameter for all bodies 

argument IBOD 0 = all bodi es 

1, 2 = body number 

print s all nonzero observed (OBS ) 

no arguments 

prints al l nonzero anomaly values and X value at each fi eld 
pojnt 

argwnent JBOD ( input) 

0 = all bodies 

1,2 = body number 

does the reading of the model fil e . The model name is 
specified in word 1 of c ommon :NN1E . Aft er a model is read 
several checks are done to make sure there are no open 
bodies , no duplicate pqints , etc . The random access file 
r ead is opened and closed within READF . 

argument IRET ( input ) 

0 search for and read model name specified 
in NAME 

1 r ead each rec ord and pr i nt ea.eh model NAJ1E 

NEGATIVE read the (-IRET)th last 
record in model on the DUMP file 

IRE'l' (output ) 

-1 OK 

0 model HAJ.iE not found 

1 parity er ror 

LUN ( input ) logical unit number 

saves current model 

arGwnents 

Komrr ( input) wri tcs 11 copy of COMMON to 
ile I SCR every KOUNT t i mes . 



PLOBS 

PLAN OM 

PLBOD 

DRCROS 

SEI'SCL 

plot the observed data as a line between every other pair 
of points . Not executed if graphics suppressed . 

no arguments 

to calculate and/or plot the anomaly arguments 

plot bodies 

argument 

plots a cross 

arguments 

JBOD (input) body number 

(= 0 for all) 

KALK (input) = 1 calculate anomaly and plot 

= 0 just plot anomaly 

IBOD (input) body number 

0 for all 
plots body and draws a cro ss at each 
vertex if ICROSS = 1 

X:X (input) X coordinate for vertex in 
virtual coordinates 

ZZ (input) Z coordinate 

sets internal scales and determines where on screen to plot 
them. Draws scales . 

arguments IWHICH (input) 

= 1 set scales for graph to plot anomaly 
and obsen·ed 

= 2 set scales for middle graph to 
plot bodies 

= 3 set area for drawing commands and 
draw menu. 

ISCL (input 

= 0 do not plot scales 

= 1 plot scales 
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CALCAN 

GRAP 

NUMB 

CHECK 
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calculates total anomaly and stores in 

( CALC ( Mf\.XCJ\L , I) , I=l, Nl'') 

(no arguments ) 

If ITYPE = 2 magnetic s is calculated 

If ITYPE = 1 gravity is calculated 

executes GRAPH command 

(no arguments) 

A bell is rung and the user shines the cursor over any one 
of the menu commands. All menu commands are executed in 
this subroutine. 

converts character code to integer 

argument NUHB (returned ), body number 
( 0 if invalid) 

ICHAR (input ) J\SCII character code accepted 
from keyboard 

sees if a given body point is anywhere one in an existing body 

arguments NUMBER (input) check for the NUMBERt h point 
equal to the given point. 

xx ( input) x coordinate of given point 

zz (input) z coordinate of given point 

IDUPBD (returned ) body number containing 
point near given point 

equals zero if Given point not near 
any other 

IDUPPT (returned ) point number of point 
near give n point 

equals zero if given point not near 
any other 

IRET (returned) 

0 given point is near another 

-1 given point is not "near" is 

"near " is defined as beinG wlLlii11 a rectangle XDIS by ZDIS 
around the body point 
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CO ORD 

INSERT 

DELETE 

ALPHAM 

HJ\G 

a function that gives the X location in kilometres of each 
field point 

arguments COORD (returned ) distance in kilometres 

INDEX (input) field point number 

subroutine to insert a point in a body after a certain point 

arguments 

XX (input) X value of new point 

ZZ (input) Z coordinate of new point 

IBOD (input) number of body that is to 
contain new point 

NPT (input) number of point after which 
new point is to be inserted 

IRET. (returned) = 0 could not insert point 

= 1 point inserted successfully 

subroutine to delete a point from a body 

arguments IBOD (input) body number 

NPT (input) point number to be deleted 

IRET (returned) = 0 point not deleted 

= 1 point deleted 

subroutine to turn Tektronix tcrmjnal from graphics to 
alpha numeric mode 

no arguments 

subroutine to calculate magnetic anomaly at each field point . 
Anomaly is placed in CALC (IBOD,K),K=l, TF 

arguments 

Error messages: 

IBOD (input) body number 

BODY j POINT k CNT OT BE CALCUIJ\'l'P.D WITH 
PRESFJlT ALGORITHM V/\LUE OU'r OF RJ\llGE 
ANOM/\LY <'E'r 1rc ZERO 
USE GRJ\ V OR H/\GN CO ·fl·WlD TO SET A 
LARGER ZCOH VALUE 

Points have to be greater than 0 filn deep. 



GRAVC 

DEGSIN 

PARAM 

TSOA 
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calculat e gravitational anomaly f or body BIOD 

arguments I BOD body number 

a function to calculate sine of an angle in degrees 

argument (input ) DEGREE angle to compute 

(returned ) DEGSN sine of this angle 

r eads par81lleters for a body for gravity or magnet ics from 
keyboard entry . 

arguments IBOD ( input) body nun1ber . If equal to zero , the 
values input are added to all bodies. 

For magnetics magnetization , declination , and dip are read . 

For gravity , density ( rho ) is read. 

print s out scales and limits within which models are drawn . 



38 

APPENDIX B 

LISTING OF PROCEDURE FILES 

lrrhyf ::::r un 
F<UN ··- f\l.Ji' l~3 11 f1Ci l-\(1l.) , 
m:T l.ll~:N ( T r'1 1 ~· [2) 

F' ( () l.J T r· u l y N y l'J 1:: ) I ~.-; (1 u r~ r"1 1) 

>:< r:r r ~ • 1rn 1;JCrn T 1-1 B 1 u 
* l()N WELL S BIO 

1() r:· r ~ 11... :l <;> / 7 
-·· I ~ LJ N 

:t: .... r~ u f '~ ( i'1 [))."I LI...~; ·::: NM I'~ ) ~J 11 [ r~ E f'~ r~ N J ~; () ~,, 0 TI ·I L r:: M Ci II [ I.. ::; I:· l L. L 

A T T (\ C H , T (\ r· [ :I. ~~= M D Ii E: l.. :; I M :::: l,J , 

(J E T , T P.1 F' E ? "' H [ L r:· I U N '"" I3 l !\ l 0 0 D , 
Fffl., 70000 . 
(i E T r r:: lJ I J I... (I I 1 J / l.I U ":: B 11< J. 0 C' U • 
F> < o u Ti=· 1. 1 l !• H !' r,m ) / 
( 1 T T (1 C H !' B J 1-: Ii [) J:I 3 / LJ N ::·: f: I I\ J 0 0 U • 
nEI1U C:L ( ·-· ) 
F' ( u u T I :· u T ~ N ~ N r~ ) / 
r~ l J r~ L. rJ :u ::s • 
l"<E l l..!l<:N < 1 ·1D U[L..~:; ) 

f'.' ( t I U ·1 F' U T ~ N , N F< ) I CJ Cl Cl :U ··- l< Y [ 

* 
/ 

c 
c 
(
., 

"' c 
c 
[
., 
·' 

c 
C' 
c; 
c 

[ j\/ [I (J r· ] f'l 1:· [) F< M {)TI CJ N [I~ c CJ u NT I·:: r~ ;::- u • 

J. l""I h ? f ::: J (J ~;:. Cl I" C 3 
F' Ii U ( ! I~: ( 1 M L. D l 1 r:: F~ 

TllJ!.> v· 1 ::CJC l~1 -'il i J::; CCli'/ l·" JLl::. :o Ji ,lrU t1 l._CJ(1)1 ti i·ll.1 CU FJL.L C1'1 l./...[[I 

r:: l.J i J L. ;.:i L' ~-~ 
I E I ~ r:: I·/ J i ! l_; ~ I·· u I-'. I.. I ) I ! :· i ) 

1: 1 r~ , 1.. (, , .r ·· L. 1.1 ... :u1 ~ c J ,. cw T -.:.:J. , i; · r i u i·n_ u 1.13 • 

Ii [ 1 .. 1..i' I c.:::: , I ~ '· I j· ~ '- u J.i J 

l i'W l·.' 1.:.1..1.. .'.·; L:JU UCl // 
1 ·, ·i1-: r u 1 Mi'\ u ri t1 l/ ~:; y !:; y n i 

i'1 n _,'ii i r l c: u1::u !:;1.· 11 .. i-1cc ci.:.i rn:L 



sr) t ~ cc11r1F' i l E) 

I l r·1h :1 f ::c co 111>"" :i. l t:·~ 

M A CJ r:: r1 1J , T ::> 0 Y C M 'l / 0 C> 0 , 
{)CC DUNT < n :J I< :J. 0 0 El v t:'Jt..~}.'.l;rn) 
UET, MAUIU1VJ , 
F'lJF(l ·IE r DJ t~ l1Clir3/N1'\, 
r:" LJ F< r:J r:: Y I.. CJ (l 0 l J ~:; / I~ 1') • 

r· u FWF. y 1 .. ()AI lfl(l rr I N1'\ . 
l.IEF J Ni::: Y fl I l~i10Ir3, 
F~FL., 1.) t...000. 
FTN1L ~ OYO~T = 1Yl = MAGRAV3, 

nFLY / 0000, 
f( I:: I,~ :J NI.I Y I ... C·! 0 • . 
F: L ·1 I·\ I C '..) < F' L.. CJ T l 0 ) 
·l L I ~: .: I'( 1'i I i Y , r:· L 0 T :I. 0 • 
J .• r:J I~ I) i i... CJ lJ t 

N Cl c-; U , I3 I N M D D :s , 
1= ·1:· 1·\i"i TT YD l i ·~r ·i CJ:C13 Y riE:CE:021, 
l .r n Y F J I... L , 1... CJ 1".\ rr 0 I'\ , 
F( I·: P L r') C E , L () (1 D DI< , 
l~:XI T, 
Dt-1 YF I l .. E v l...U1-lLIDi"1D , 
f(E1 :·1...r-~C[, l...Clt1I1Dt1:U, 

,, 

END OF INFCJRMATICJN ENCOUNTERED . 
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APPEHDIX C 

LISTING OF MAGRAV 

The comments at the beginnine list all variable names in COMMON . 
Every subroutine must have an identical COMMON area . Common , from NAME to 
KEND , is the area used for ' IIEAD", for ' WRITE ', and RECOVER . All code is , 
of course , self- documenting . 
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I .: 

c 

c 
c 
c 
c 
c 
c 

. c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 

c 

4 1 

. la. • 

t111 l'ill llW lh.iti H IHI H \I H\J Ml/ MH HI! 111!11 II f; \I 111 111 •,rn \.11\ \41\ \! M \! I i \JM h' M 1111 \;' fl \ :.' \\It\ \1M \! li t! Ii llM 'n'M '>I MW M \.I II'.~ I\ 1rn 111 

~I\ \It\ i{ II rt r~ r: M \I H'rl 11 \.,' tl \{ ,.., ·,i M IHI H ~i h' 'I\! ~i '4 Ml! M ~ ~\II M l l M 1,: l'\\/I\ \I !hi f·\ \.' 11 \.,' tih' I\ \!II I/ M \!II \Iii\/ /-\\!II II 11 \/ml li\ i f'1 ~ M\ 

IHI I\ 11 i i \! M II i1 )11\ \j i \ I/ 1' i \!ii ,, /",II H ii M II M IJ Ii \I :H: ~I\~ ·\ ii II ~: Ii\ .' Ii \JI\ I' II II,-;\/ M \/ I\ \of 11 ·.~ IHI I I Ii n \11\ I! i'i \I Ii', ! I\ \I i1 \1 rl i.' Ii \., :·11! I 

W/11/ 11 Hli ~rn I/ M l/ll \Ill \.!111111 HM 'r!M WM 'rl ti \/ M \/Ml/ M ~ tl I..' Mi tl 1111 \Iii \i /'l'rJ 11 II M H tl\I M \.11\w MI,/ H w M 1-1 11 \I II \.111 \.IM w I\ I! i·lh' 11'1 

$ 
x 

P ROG RA/I HAGR"V3(TAPEl1 HPE9 •0, rnPUT 1 OUT PUT 
1TAPE5•1NPUT1TAPE6cOUTPUT1TA PE7 • 800 /40 

) 

HlTERACTIVE GRAVITY J.IW Ht,GNETICS MODELLING 

AUTHOR Id!E LLS1CJrlPUTit~G SERVICES 1BI01JAN 1977 
lo/ R l rT E I~ F 0 R D R , fl A \10 R TH , A :; C , 0 ID 
COMPUTE R -CDC 6400 1 DA L 
HOS 1TEKTRONIX 4010-1 SCJPE 
10 
INPUT-D ECWRJTE R TE RHI NA L JR CU RSO R INPUT FRO ll GRAPHICS TERHINA 

OUTPUT-D ECWR ITER TERMINA L DR GRA PHICS 
TAPEl-OI REC T ACC ESS DISK STORA GE f-OR MODELS 

TAPE7- FILE OF US ER DIRECTIONS TO HA GRAV 
TAPE 9-TE Ii P 0 RARY DI St< F Il E 0 F M 0 DEL S F 0 R 

ERROR RECOVERY 

COIHiON tlAHE1 ITYPE, BDI PC 3Cl, /ff I F.L DC 2 l, ANOM/,X C 2 l, ANOtlI N ( 2 l 

COl\lt Otl KO /illt!T (15l1 XHAX1ZM f:X 1 X'llNS ( 2 )1SP ACE CZ ) 

CU 11110 N X T ml / DEC) 0 IP / ZC 0 t~ , I SC J? E, NB ACK / llB 0 D S 1 IC R 0 SS 

C 0 M II 0 t I X ( 3 0 , 2 5 ) 1 Z ( 3 0 / 2 ~ l , ~J P T S ( 3 0 l 1 f ~ I l 0 ( 3 CJ l / B 11 f, G ( 3 0 l > i3 D E C ( 3 0 l 

C 0 11 110 N 0 9 S C 2 , l 0 0 l , X fU X S C 2 l , IA ~ 0 II C 3 0 l , 110 0 E 

CON MON S KXMAX 1 S KX IH N1 SK ZMA X1 S :<.Z tirn, l\END 1 C Al C { 311 100 l 

C 0 ~1110 t l PI , I lT Y P E S , X D I S , Z D 1S , IX ( 10 1 l , LI{ G I X, L N G llO D / 0 F F S E T C 2 l 

COMMON MODEL1HAXNPT1KAX60D1H4XOBS,llAXCAL1IHELP1ISCR1ITTY1lPR 

C VALUES IN COM MON 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

tltdlE 
ITYPE 

AlO HAME GIVEI~ IH HJJEL CO Ml\AN D 
l FOR GRAVITY 
2 FOR llA GllE TI CS 

60IPCMA XB ODl DIP FOR EACH DOD YI HAG ONLY! 
llFIELDCIH'fPESl l: Uri GER OF FIELD POI'HS 
AtW~\Il{ ( llTYPES l llJl!It~UM VALU E 011 MElt\A LY SCALE 

/,/lO~lAXCN T YH Sl l!U: lt\UI\ VI.LUE OI~ /,~ JM ALY SCALE 
KOHMtH (l5l l ~A).0 COIHIE IH S AllDU T l\ODi:L 

Xl-IAX RIGHT HAtlD SI DE OF GRAPH rn ORA'.,' MODE 

ZtlAX 
/, LL BODIES /,!~D r-IEL D POllH S SHuULD BE< THIS 
111. XJ~·. uri DIST l.~lCE FR J .~ SUl(f /1CEIO.l ro BO TT OM 

OF SCREE t{ 
XMit!SCIHYPESlX DISP LACEtlrnT. X VHUE OF FIRST FIELD POIIH 

s p J.C E ( I T y p E s ) s p f c u; G 8 E TI! E rn F I E L 0 p 0 I I IT s 
XTOt: x TO N AN GLE. ornr:it TUI OH OF x AXIS .MA G o:nY 

DEC 

DIP 

ZC Oi l 
t\OD EL 
ISC Oi'E 

0- 3(,0 . DE:;REES 
D f.C LI N ATIO t~ 0 F F IELO. Ii AG Dill Y 

0- 36 0, DEGRE.C S 
DIP OF Tlf E FHLD . t~A:; OllLY 

0- 3 60, OE:;RU:S 
A COHSl AH T ADDED TO l CODRD OF ALL BODIES.MAG O~LY 

U 11 I T tlU rl B rn 0 r- M 0 D H F 1L E 
1 ALL G k A 1· HJ. l ~ ii-< Er: Fl C'1 
2 /, LL Gr-, .. r1 1; cs SUi"?~L:SSLD·-1-Di\ TEAT CliLY Hr-1:11~1.L 
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C HOACK HODEL IS BAC KED UP AFTER EVERY NBACK CHANGES 

C HBODS NU110ER OF BODIES IH :URREIH HODEL 
C XIHAXNPT1HAXB OD+ ll 
C X CO ORDINAT ES OF All BODIES 
C ZIHAXNPT1HAXOODl . 
C Z CO RD OF EACH BODY PO I HT 
C NPTS(HAXBODl NU~9fR OF f'OUlTS CU'.l.HNTLY IN EACH BODY 
C RH 0 ( HA X 3 0 D l D rn S IT Y 0 F ~ !. C H £l 0 DY . GRAV IT Y 0 ~I LY 
C B MAG ( I'. AX ti 0 D l II AG 11 E T IZ AT I '.Jtl 0 F U: -l B 0 DY EH U • l 0 0 0 0 0 
C !lD[C (HA '.lOD l DECLHIATHJN OF EACH 30DY.CLOCKWISE FROM NORTH 
C OBS(HTYPES1MAX09Sl 
C SET OF OBSERVED VALJES 
c x KA x;) ( rn y p Es ) c i) 0 RD IN ATE 0 F LA s T J as ER v ED v AL u E 
C IANOM(MAXBOD)O ANOMALY HAS IDT BEEN CALCULAT.:D FOR THIS BODY 
C -l ANOMALY HAS BEEN :ALCULATED FOR THIS BODY AND 
C IS STO RED IN CALC 
C HOOE DRAW HOOE 
C 2 SKETCH HOOE 
C l DRAW MODE 
C CALCIHAXBOD+l111AX 09S l 
C ANOMALY CALCULATED FJR EACH BODY AT EACH OBSERVED POINT 
C CALC(HA Xi)OO+l 1 •• lST'.lRES TOTAL A:--iOHALY 
C SKXHAX CU RREllT RIGHT HMW Sl:REEil LIMIT BEING USED FOR GRAPHICS 
C SKXllIN CURREIH LEFT HAND SC.HEN LIMIT 
C SKZHAX CU RREN T LOW ER SKEEN LIMIT 
C SKZMIN CU RRcN T UPPE R SCREEN LIMIT 
C KENO 999 END OF RECORD DELlHETER,ALL COMMON UP TO KENO 
C IS WRITTEN TO DISK FJR SAVING MODELS 
C Pl PI CONSTANT 
C NT Y P L., NU 11 B EK 0 F TY P E S 0 F '10 D E L S TH l S ? R 0 GR A II 11 l L L HANDLE 

· c IHAG1GRAVJ 
C ICRO SS •0 ON GR APHICS OUTPJf BODIES ARE DRAWN AS SET OF LINES 
C •l DRAWS CRJSSES AT EACH VEKTEX 
C XDIS DISTA NCE I I SCALED J~ITS IN X DIRECTION FOR RESOLUTION 
C ON PillP OIIHitlG FOR CURSOR IllPUT OF BODIES 
C ZDIS SAME IN Z DIREC TI O ~ 
C IX( Z•LHGIX +ll DUFFER USED FOR DIRE: T ACCESS STORAGE , OF MODELS 
C LN GIX MAX NUMBER '.lF HQDELS THAT CAN BE STORED 
C LkGHOD HUH8ER OF WJRDS I~ CJ"~ON UP TO KENO 
C OFFSET(HTYPESl NUMgER A ~DED TO OBSERVED FOR PLOTTING ONLY 
C HAXllPT 111.X 110, OF POillTS PE~ BODY 
c Ii Ax a 0 D MA x N 0 . a F B 0 D l Es 
c MAXOBS HAX NO OF OBSERVAT IJ~S I 
C HAXCAL MAX NO OF B'.lDIES PLJS ONE 
C IHELP UNI T HUM8E~ OF DISK FILF WITH USER INST RUCT IONS 
C ON IT . REhD(lHELP 1lOl 
C 10 FORr.A T ( 4Al0l 
C I S CR UN I T HU II B ER 0 F SC RAT C -{ F IL E , AF TE P. EVE R Y et< BA CK 
C CH AtlGES TO TLIE MOJEL Ir I S SAC'<ED UP ON THIS UN IT, 
C Afl ER 300 BAC<UPS THE rlLE IS REWJUND 
c ITTY TELETYPE INPUT u:nT ll'J19ER 
C IPR PRINTER OUTPUT UNIT NU1BER 
c 
c 
c 
c 
c 

c 
c 
c 

DATA IBLA NK /lOH 

INITIALIZE 

CALL INITT(30l 
ISCR•9 
HODEL•l 

I 
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i . 

c . 
c 
c· 

ITTY•5 
IPR•6 
ISCOPE•l 
NBACK•3 
ITYPE•l 
t·lBODS"O 
t\AXNPT 0 25 
tlAXOOD 11 30 
MAXDBS11:lOO 
t1AXCAL "MAXBOD+l 
NTYPES"2 

4 2 . 

CALCULATE SIZE OF OUTPUT RECORD FOR STORING MODELS 

U-lGMOD .,3 3+2* (HA X BOD*H A XN PT) +6 (t HAXBO 0+2 * llAXO 0 S 
X +6•NTYPES 

LNGIX .. !:iO 
NCOllKS•31 
XllA X .. 2000 • 
ZHAX .. lOO. 
Sl<XHAX•XMA.X 
SKXHlllcO. 
S K ZM J; X " Z 11 A X 
SKlM!NcO • 

"ICRDSS 0 l 
XTON.,O. 

. . .-. . . . P I • 3 o 1415 9 2 6 5 3 5 
XDIS"O• 
ZDIS.,O. 
HODE"l 

.. .. ... DEC•O. 

c 
c 
c 

DIPaO. 
z c 0 t-l • 0 • 0 0 0 0 0 l 

OPEN HODEL FILE TO INITIALIZE IX ARRAY 

LNGIX2cLNGIX*2 
DO 100 l•l1LHGIXZ 

100 IX(l)a:O 

c 

123 
c 
c 

. c 

c 

IX ( LNGIXZ+U •O 

C 1>.L L 0 P EM II S ( l'tO D El / I X, L NG I X, ll 
CALL CLOSMS(HODELl 
KEllD,,999 
DO 12 3 J a l1llTYPES 
OFFSET(J) .. Q, 

AtlO H kX ( J l " l 0 0 • 
1.llO IHtl (,I) .. -100. 
11 F I E L"D ( J l " 0 
XIII\ XS ( J l "XliAX 
XMlll S (J)eO. 

SPi\CECJl•l. 
DO 123 I c l,l\AXOOS 
OBSCJJ!)aO. 

CALL REAH 

DO 125 1°11/\AXBUD 
HPTS(ll"O 
P.IW(J!~I), 

OHAG(Il•O. 

. 
... ·- ··· . - . - - . - .•. 



i. c 

BDECCI)eQ. 

ODIPCil•Oo 
l2 5 C 0 NT I l\U E 

DO 150 1 11 1,15 
150 KOIH-iNTCll•IElL/.tll\ 

NAME•IBLANK 

WRITE ( IPP., 300l 

43 

Lj 300 FOfUiAT(5HHELLD//// 
' · ...... X 37HGRt,VITY MJ\GNETICS MODELLING PROGRAM 

.. ·; . . : 

$1/HHVERSIDN 4.0.3 1/36(111-ll 
. $) 

GO TO 400 
c 

350 CALL SAV(NOACKl 
c 
c 

. c. 

c · 

c 
c 

WHAT TD DO MODE 

400 CALL WHAT!IWHATl 
c 
c 
c 

EXECUTE COMHAND INPUT FROM TERHINAL 

IFCI\IHH.NE.OIGO TD !iOO 
WRlHC lPR1450l 

· 450 FOP.KATC6HPAP.DOHI 
GD TO 400 

c 
·soo GO TOC1000120001300014000j!i00016000170001B0001 

X 90001l00001ll0001120001130001140001l!iOC01 
x l6000117000118000tl9000120000,21000,220001 
x. 2300012400012!i0001260001270001280001290001 
X 3000013100013200013300011IWHAT 

c 
c 

1000 CALL SCAL 
GO TO 350 

c 
2000 C f.L L flOflY 

GO TO '350 
c 

3000 C t.L L P OIN 
GO TO 350 

c 
4000 CALL PARA 

GO TO 350 
c 

5000 CHL HELP 
GO TO 400 

c 
6000 CALLDRA\/ 

GO TO 400 
c 
7000 CALL SKET 

GO TO 1100 
c 

(100 l) CALL R C: I, D 
GO TD 350 : 

I' 

L 

. - ~ · - ---, 



. . 

·. 

'. I 

... ·' 

, .. 
· .. . ) 

·~; I 

. . i 
.·.1 

• ! 

I: 
. ·; . 

• I 

... 
c 

9000 

... c 
10000 

c 
11000 

c . 
12000 

·c 
13000 

c 
· 14000 

. c 
15000 

c 
16000 

c 
17000 

c 
18000 

c 
19000 

c 
20000 

c 
21000 

c 
22000 

23000 

c 
.. 24000 

c 
25000 

c 
26000 

c 
27000 

c 
28000 

c 
29000 

c 
30 00 0 

4 4 ~ . 

.. .. -·-· . ··- .::- :....:. ..... - - . - - . . ! - ~. -. . ... _ . --- -- ·· - - - · · 

CALL WRIT 
GO TO 400 

CALL AIWM 
GO TO 350 

CALL TI.NO 
GO TO 400 

CALL OBSE 
GD TO 350 

CALL TOBS 
GO TO '100 

CALL COM 11 
GO TO 400 

CALL TCOM 
GO TO 350 

CALL FHODE 
GO TO 350 

CALL TMOD 
GO TO 400 

C /..L L I l!S E 
GO TO 350 

CALL DELE 
GO TO 350 

CALL ErlD 
GO TO 350 

CALL GRAP 
GO TO 400 

CALL RECO 
GO TO 400 
CALL ou ~; P 
GO TO 400 

t 

CALL p h t10 
GO TO 400 

CALL TP f,R 
GO TO 400 

CALL Mll GN . 
GO TO 3!>0 

CALL GRAV 
GO TO 350 

CALL CROS 
GO TO 400 

CALL ZOOM 
C.O TO ::l!.10 

CALL LIHI 



' I . 

' I 

c 
31000 

c 
32000 

c 
33000 

c 
t 
c 

c 
c 

c 
c 
c 
c 
c 
c 

c 

100 

150 

4 5 . 

. . l, . • . . 
GO TO 400 

CALL SUPP 
GD TO 350 

CALL TBDD 
GO TD 400 

CALL TSCA 
GO TO 400 

EIW 
S UBROU Ti llE HHA T (II/HAT I 
C OHl·IOI~ II/d i E, IT Yr b 0 0 l P ( 30 ) 1 NF I ELD ( 2 I, A NOH AX ( 2 l, A NOl1 IN ( 2 I 

c 01111 or~ K 0 MM N T ( 1 5 I , x t·i h x , rn Ax I x ~ rn s ( 2 I , s p Ac E ( 2 I 

c 0 IH:ON XT mi , DEC ' DI p' zc 0 N' I SC J ;> [, IHJ Arn""' BCJD s, IC ROS s 

.... J.! ~ 

CO MMON X(30125l1Z(361Z511NPTS(3011RHOC3011BHAG(3011BDEC(30l 

cotrnOtl OGS 12,100 1,X11 AXS l 2 11IA NDM l 30 l11iD DE 

COMMON SKXMAX1SKX/HN1Sl\ZMAX1SKZl'\Hl1 KEH D1CHC ( 3 1,J.OOl 

CO MHOH PI1NTY PES1XD I S1ZDIS 1IXClO l l1L llG IX1LN GHDD1DFFSE T( 2 l 

CO MMON HODEL1MAXNP T1HAX BOD 1HAXO BS1HAX CAL1IH ELP 1ISC R1ITTY1IPR 

DHIE NSION 1\0H MS C331 
DATA KOHMS/4HSCAL14HSOOY14HPOIN14HPARA14HHELP14HDRAW14HSKET1 

X 4 H RE AD 1 4 H 'ii R IT / 4 HAN J II, '1 H T i\ N 0 1 '' H 0 !3 S E, 4 H T G i3 S / 4 H C 0M11 1 

X 41HCDll 1 4Hl'-:OOE, t1HT"IJO , t1Hll~SE,4HDELE 1 '11iEl~D , 

X 4 HG fU1 P 1 4 H R t C 0 , '1 H DU M P , 11 H P A I\ 0 1 4 H TP A R / 4 H 1-i /, G I~ , 4 H G R AV , 

x 't H c R 0s,411zo011 p 4 H L Ul I } 4 H s up p I 1; ~ T s 0 DI 'dH s c t.I 

Diil A NKOMKS/ 33/ 

WHAT TO DO S UBRO UTI NE 

READS USER CO HMAND A~D RETUR NS APP ROPR IATE VALUE OF 

H!HA T 
IVHlTnO-UN RE CO GN IZED COMMAND 

\.:RITECIPR1lOOI 
F 0 R Ii AT <12 H U Ii AT TD D 0 I 
READ IITT Y11 50 llA NS 
f-O Rl', ATIA4l 
IFCEOFIITTYl.NE.OIGO TD QOO 

DO 20 0 U:llf.Tnl1 NKOHMS 
IFCKOMMSllWHATl.EO.IANSIRETU~~ 

200 cmn HWE 
c 

c 
c 

900 l\:llAT aO 
RETURN 
EtlD 
SU UROUTINE SCt.L 
C 011110 ~l ll 11 ME , I TYPE, 0 DI r ( ?. 0 l, ll FI ELD ( 2 l, f. !ID~ AX I 2 l, AIWH IN ( 2 I 

con 1-1 mi Ko 1rn1n ( 15 1 , x MA x, rnt.. x, XM r H s 1;:: 1, s P 1. c E 1 z 1 

COllllDll X TD~l , DEC 1 DIP 1 ZC OM , IS CQP E, llBH K1 :~GODS , J. CROSS 

C 011K0 tl X C 301 2 5 l 1 Z ( 301 2 '.i l , N? T S ( 3 0 I 1 RH 0 { 3 0 l / B 11 AG ( 3 0 l 1 B DEC ( 3 0 I 

C 0 IHIO tl 0 B S ( 2 / l 0 0 l , >:HI\ X S ( 2 i , 16. "l 011 ( 3 0 l , 1-10 DE 

c 01\HOH s KXMA x, SK XH rn, s K ZMA x, s K lH IN , Krno ' c AL c ( 31, 100) 

COMMDll P I1 IHYPES1XDIS 1 ZDIS , I X( l Oll r LNGIX1LtiG~~DD 1 0FFSET C Z I 

c Otl 1: u N tiD D t L f II/\ x ll Pi» M .A. x B 0 D : ti.~ Y. 0 e s f 11 !1 x c ;',L : rn E L r f I s c r. ! ! TT y, J p R 

C•aacn aamnac~ •cQ~ ~c~ ~a•aa•s~"agc•m•cn~•••~••s•n•nns•n•n~a
n 

c . SC t.L E ... 

' , 
. ..... . .. . A. -



' ' 

\; 

.. 
I 
I 

" i 

. _j 

/ 

.... 

\ 

' 

c 

c 
c 

· c 

. 4 6 

. - . . . . . . . . . . .. . . - . . .. 
/1CCEPTS INPUT SETTING SCALES OF GRAPHS 

I F < IT Y P E • E Q • 1 l I/ R IT E ( I P P- , 10 0 ll 
IF(ITYPE.EQ.Zl ~ RITE<IPR11002l 

·· · 1001 FO RMi\ T(711GKAVITYI 
. 1002 FO RMA T(911 HAGtlE TICSl 

WRITE(IPR1100 9 l 
. · 1009 FORHAT ( 9H X SC ALE l 

· . . - . . R EA D ( I TT Y / * I /,I~ S 
IF<EOF<ITTYJ.EQ.OlXHAX~ANS c . .. 

c 

c 

c 

c 

WRITE!IPR,1013) 
1013 FORl\ATC9H Z SCALE 

RE:ADC ITTY,*lANS 
IF(EO F (ITTY).EQ.OIZHAXcANS 

1014 VRITE(lPR11015l 
1015 FORllAT<l5H X DISPLACEHEIH I 

R E A 0 ( I TT Y / * l M~ S 
.. IFCEDF<ITTYl.EOoOIXl-\INS(ITYPEl nJd~S 

1(116 

1017 

lF(XHI HS (ITYPEl.GToXHAXJGO TO 1014 
WRITE(!PR110171 

f-ORHAT<l5H POINT SPACING l 
R EA D ( I l T Y , ~ ) A tl S 
IFCEOF<ITTYl.HE.OJGO TO 1019 

SPkCE(lTYPElMANS 
1019 WRITE(IPR1102ll 
lOZl FDRMAT(l4H NO.OF POINTS 

READ(ITTY1*lIANS 
IF<EOF<ITTYl.NE.OIGO TD 1022 

NFIEL D (!TYPE l 11IAllS 

. - -- . . . .. - . ...: . 

IF (!ff r ELD (IT y p E ) • GT .11Ax0 as. Oil.. N FIELD (IT YP E) • LT. 0 l GO TO 1016 
1022 XMAXSCITYPE)s:COO RD CllFIELD(lTY P EI) 

c 

c 

c 

c 
·c 

H ( X MI.>: S CITY FE ) • GT. XII AX l FIR IT E ( IPR / l 0 2 5 l XII AX, X 1·1 /\ X S ( IT Y PE l 
lF(XMAXS(ITYPEl.LT.O.lGO TO 1016 

\.IRITE<IPR1l0Z3l 
1023 FOR Mt. T ( HH MlOtiA LY 11IN1 IL\X l 

REAOCITTY,*IANSl1A NS2 
IFCEOFCITTYl. NE .OlGD TO 1024 

IF<WSl .GE.AllS 2 l GO TO 1022 
AIWll/1X ( ITYPE l nM1S2 
A N 0 I\ 11{ ( I TY P E l " Id i S 1 

1024 SKXMI1! 0 XHrn scITYPEl 
SKXHAX•XHAXS CITYPEl 
SKZKill"O• 
SKZ/lAX cztiAX 

CHL REAN 
RE TU <; N 

1025 FDRl\AT(91Hl:ARNIMG~' 1Fl0.2,HHl IS EDGE OF SCREEH 
X 1Fl0.2120H IS LAST FIELD POI~Tl 

END 
suaRDUTINE BODY 
c u : ! I: c ~: : : ·" ~ : c } I r ~· r [ I s (J : p ( :; 0 j ; ! ! ;. I [ L !:: ( ~ l , :. ; ID :~ ... >: ( 2 I , I. I: 0:: I : ; ( 2 l 
c 0 H ,.., 0 ti K 0M1''.ll r ( .\ 5 ) } x ~1 .\ x , rn f. x, Y. 'l rn s ( l l , s p t, c E ( l ) 

. -- -.L 



.. 
I 

!·I 

.. . 

.... 

c 
c 

'1 7 

CDMKON XTOH1DEC,OIP1ZCOH1ISC~PE1HBACK1NOODS1ICROSS 

C 0 IHI 0 ~~ X ( 3 0, 2 5 ) , Z ( 3 0, 2 5 l t tl PT S ( 3 0 l , I·: H 0 ( 3 0 l , B t1 i\ G ( 3 0 l ,, 8 DEC ( 3 0 l 
C 0 t\ M 0 N 0 0 S ( 2 , l 0 0 l / X M A X S ( 2 l ' I h 'l 0 H ( 3 0 ) / H 0 D E 

co M 11 o H s K rn i\X, s K x MIN, s K z 11 Ax, s K rn rn, K urn, c AL c < 31, loo > 

C 0 KM 0 N PI , I lT Y P E S , X D IS , ZD I S , IX I l 0 l l , LI~ G ! X, Lll G M 0 D, D FF S ET ( 2 l 

c UI i 1rn N M 0 D E L , II A x N p T , M " xn 0 DI M A x 0 [l s , M A x c Ill 1 IH EL p , l s c R I IT TY, I p R 

DATA lYES/lllY/ 

C BODY c . . 

c 

1100 WRITECIPR,1110) 
l 110 ro R Ii t\ T ( 2 lH a 0 0 y, IW trn ER 0 F p 0 rn r s ) 

RU.DC I TTY / (· l !BOD, flPT 
IFCEOFIITTYlollE.OlGD TD 1170 
IFCIBOD.GT.H AXBOD . OR.IOOD.LT.l)GO TO 1170 
IFC NP T,GE.MAXH PT!GD TO 1150 
IF(H PTS IIB OD J .LE . OlGO TO 1118 
IFC NPT .EO.O!GD TD 1180 
WRilECIPR1lll5l 

1115 FORHATC42HDUPLICATE BDDY1TYPE YES IF OK TO OV~RMRITE) 

READ (I TTY, 1117 l IAliS 
IF ( E 0 F ( IT TY l .fl E. 0 l RETURN 

1117 r-DRK/\TCAll 
IF!IANS,NE.IYESlRETU~N 

lllB IANDMCIBODl~O 
c 

c 
c 
c 

c 
c 
c 
c 

c 

c 

lFIIBOO.GT.NBDDSlNBODS•IBDD 

NPT•NPT+l 
NPTSCinDDl"NPT 
ll P TJ. c N PT -1 
WRITECIPR1ll20lNPTl 

1120 FORf\/\:Tt5HF.NTERd414H X1Zl 
READIITTY1~l!XCIBDD1ll1ZCJBOD, Il1Inl1HPTll 
IFCEDF!ITTYl. UE.OlGD TD 11 80 
XIIBD01NPTlnXCIBDD1ll 
l ( I£l 0 DI tl p T ) D l ( IA 0 D' 1) 

RETURN 

TOD llANY POINTS 

1150 l.'RlTEClPR11l 60lMt.XtlPT 
1160 f-ORllAT !l OHSOP-RY ONLYdlu23HPJINTS /.LLD\iED PER BODY) 

GO TO 1100 
1170 W~!TE(IP R 1117 5 l 

1175 FO RHA T(6H ERROR) 
Rl:TURN 

1180 l !~ ITE!IPRrll05lIBOD 

1185 FO Rl\/,TC5H UDOY,I3 ,8H DELETED! 
~ K ITECIP R 1ll o6 lI DO D 

1186 f-DRllAT(21HTYPE YES TO TYPE BO:lY,13) 
P.E/\D CITTY1lll7l!AllS 
JF(EOFIITTYl.fl E.O!G O TD 1190 
lf-CIW S.Nt .IYESlGO TO 1190 
CAl.LTYPBOD!Il10Dl 

H90 z:.::o:HrcoD>r.c 



\ , 

" 
I 

: . ; .. 

c 

c 

4 8 . 

tlPTSCIBOOl•O 

IF BODY BEING DELETED REDU:E BODY COUNTER 
IFCI OOD .EO.NBODSlNBODSnNOO DS-1 
RETURN 

END 
SU BROU TIIJE Porn 
C 0 Ii II D N NAM E , XT Y P E 1 B D I P ( 3 0 l / t IF I E L D C 2 l d. N 0 t1 A X ( 2 l , AN 011 ItH 2 ) 
COti/\ OIJ KOl11HH C1 5 l1XM AX 1 lM/;X1XliINS <Zl 1SP!.CE ( 2 l 
c 0 t\ Ii 0 I J x TO i l / D E c , D I p ' z c 0 ll / I s c '.) i> E , t l[3 A c K I rrn 0 D s , I c R 0 s s 
C 0 II M UtJ X ( 301 2 5 ) / Z ( 3 0, 2 5 ) / I~ PT S ( 3 0 ) / r: HO ( 3 0 l / B HAG ( 3 0 l / B DEC C3 0) 
COHHDN OBSC21lOOl1XMAXSC2l1Il~OMC30l1MODE . 
C 01-i 110 I l S K X H /, X / S K X HIN, S K Z 11 A X / S i<l H 1N t I< EN D , C A L C ( 31 / l 0 0 l 

c 
c · 

CO MMON PI1NTY PES 1XD IS1Z DI S1IX (lOll1L NGIX1 LNGMOD,OFFSE T( Zl 
COl\1 \0 IJ KODE L1~iAX ll PT 1l l AX BDD1MXOBS1 Mfl XCH 1 !HELP, ISCR, ITTY1 IPR 

C POIHT . c 

c 

1200 WRITE CIP R11210 l 
1210 FORiiATClOHElODY1POIIHl 

REhO(ITTYr*lIBUD1NPT 
I F ( EOF CITTYJ. NE.O l GO TO 400 
IF(I BOD . GT .N BODSJGO TO 400 
IFCI BOD.LE .Ol GO TD 400 
IFC NPT.GE.NPTS CI OOD llGO TO 4JJ 
IFCIJPT.LE.Ol GO TO '100 
WRITE ( IPP.11220) x (moo, llPT), l( l ooo,NPT) 

1220 FURHhT(7HOLD X1Z1 2Fl O.Zl 
RELDlITTY;*JXX1ZZ 
I F CEOF ClTTYl. NE .OlGO TO 400 
X ( I 0 0 D , I~ P T l " X X 
ZCIO OD1NP T>,,zz 
IAl~OllCIRODluO 
IFC NP T. NE .ll RE TURN 

C FIRST AND LAST POINTS CHANGED 
c 

c 

c 

c 
. c 

NPT• HPTS CI BOO) 
XCIOOD1NPT)cX(IBOD1ll 
ZC itiOD1NP Tl cZ (I COD1ll 
RETURN 

400 llRITECIPR 1 500 l 
500 FO~ HhTC6H ERROR ) 

RETURN 

rno 
SUORDUTINE PARA 

. C 0 :t M 0 N NA I\ E, I.I YP E ,[l DI P ( 3 0 ) / N F I E L D ( 2 l / M! 0 !-1 AX ( Z ) , ·A tl 0 H Itl ( 2 ) 
c o n 1; o r i K o tl r it n ' 1 5 1 , x 1111 x , z M 1, x , x ,., rn s ' 2 l , s r Ac E: < 2 1 
CO ~lliO I~ XHJtl, DEC / DIP , ZCON, I SCJ' r:, llGH K 111BODS1 IC ROSS 
c u 11:rn11 x < 3 o, 2 5 1 , z 1 z o, z 5 1 , 11 Pr s c 3 o , , r: 1 m ' 3 o l , B 11 "G c 3 o 1 ., no E c c 3 o > 
co H Ho H o G s < 2, 1 o o l , x 1 ! Ax s 1 z 1 , r 11 •w M < 3 o 1 > 11 o o !: 
co M tiD N s K x MA x, s I( x ti IN, s K rn Ax, s < rn rn , K rn o, c AL c c 31 , loo > 

c 0Ii110 ll p I , N TY r F s I x D I s , rn I s ' IY. ( 10 l ) I LI I G I x I Lt\ GM 0 D , 0 Fr- s E T ( 2 ) 
c 0111 l0 1 l fl 0 D E L I II t. XII p T , t\ A Y.B 0 u I I\/\ XO[) s I 1-1 /\ H AL I Ilf EL p I I s CR I IT T y I I p R 

C Pt.RAM 
·c 

1300 WRJTECIPR12310) 

,. 

-·· ·'""' ' 



. . 

.. 
! 

: I 

. ( 

. .i 

.. 
. I 

.. .. 1310 

1320 
1370 

c 
2000 

. 2100 

c 

READ(lTTY1*lIOOD 

!F(EOF(lTTYl.NE.OlGO TO 2000 
FORl\hT(4HODDYl 
IFtIBDD.GT.HAKOODlGD TO 2000 
lF(lOOD.LT.OlGD TD 2000 
IFlITYrE.E0.2lWRlTE(IPR11320l 
IFtITYPE.EO,llWRITE(IPR11370l · 
Cl1LL PARMil!UDDl 
RETURl-1 
F 0 R Ii A T ( " ti A G M E T IZ A TI 0 N ( E Yi U ~ 1 :> 0 / 0 0 0 ) / D E C LI H AT I Ol-l / D I P " ) 

FDRMATl3HRHO~ 

HRITE (!PR12l00l 
FOR1lAT<6H ERROR) 
RETURH 

Et-ID 
SUBROUTI!lE HELP 
C DllMDt-1 N Afl b IT Y PE 1 B DIP ( 3 0), N FIE L 0 ( 2 ) / ldW:'I AX ( 2 ) 1AN0:1 Itll 2 l 

COMKDN KOHMNTtl5l1XHAX1ZMAX1XMINSt2l1SPACE(2l 
C 0 Ii M 0 t-1 X TON / D EC / D l P / l C 0 I l / I S CJ i> E , i~ BACK / N B Cl D S 1 I CR 0 S S 

.. ~ . 

c 01\i'ID N x ( 3 0 I 2 5 ) ' z ( 3 0' 2 5 ) 'Np T s ( 3 0 l ' R 110 ( 3 0) ' a HAG ( 3 0) ' a DE c ( 3 0) 
COl\l !ON DDSl21lOOl1XMAXS!Zl1U~Ol1!30l1MDDE 

c 
c 

c 
c 

c 011110 N s K x tH, x' s K x Ii rn' $ K rn ~ x' s '( rn ltl' KE 1 lO I c AL c ( 31 , 10 0 ) 

C 0 MM 0 N P I / tH Y P ES 1 X D IS , ZD IS 1 IX ( 101 l / l ll G I X, L NG liDD, 0 F F S E T ( 2 l 

C 0H110 N M 0 D EL / MAX NP T , MA X 0 0 D, tl A X 013 S / Ii AX C A l, I HE L P 1 I S er, 1 IT TY; I P R 

D Ill Et{ S ID N LI t{ E < 4 l 

C WILL READ HODEL ANO PRODU:E LISTING 
C OF COMMANDS ANP USE 
c 

c 

REV.IND IHELP 
100 READ ( IHE L P, 200 l LINE 
200 FORtl/, T ( 4 AlO l 

lf(EOFlIHl:LP),ttE.OlRETURN 
WRITElIPR1200llINE 
GD TD 100 

ENO 
SL'OP-OUTillE DRAW 
c 0 H II 0 I l t lid I E, IT y p E, 0 0 I p ( 3 0 l J ll F r EL D ( 2 ) I I.I rn M A. x ( 2 l I f, N 0 M rn ( 2 ) 

COM!101~ KOMM tlT(l5l1XMA>:1ZliAX1X~llllS(2l,SP/,Cf:{2) 

COHl1DN xTmt,OEC11lIP1ZCDll1ISCJJE, tHl/\CK,trnoos ,1CRD SS 
c o 11 nu u x < 3 o, 2 5 1 , z < 3 o, 2 5 1 , r ~ P r s 1 3 o 1 , r, 11 o < 3 o > , e M 11 G < 3 o > , s D E c < 3 o > 

C 0 t i M 0 N 0 B S ( 2 , l 0 0 ) , XH 1\ X S ( 2 l , I/\ ~ 0 11 ! 3 (1 l , M D DE 

C 0 Ml\O N St; XII AX,$ l ~Xll 1N1 SI< Z Ii AX, Si< Z tl rn, KEN D >CA l C ( 3J.1 l 00 ) 

c 
c 

c 
c 

C 0tl110 I~ P I; NT Y PE$ / X D IS, Z D IS / IX ( 1 (\ l l / L tl G I X, Ui G Ii 0 D / 0 FF S E T ( 2 l 
c 0 H M 0 N Ii 0 DEL I M ,\ x t~ p T, KA x [J D D' II.\ x 0 [ls I I\ Ax c AL I I H [ L p' I s c R I I TT)'' Ip R 

DRA\i 

1500 WRI TE!IP R11 510 l 
1510 f-D RllAT l4HB ODY l 

REf.DCITTY1<:<JIOOD 
IFlE OF lITTYl. NE .OlGO TD 400 
lF(I OOD. LT.O.O R.IROD,GT.H BOOSlGD TO 400 

Ct.LL PLGOD<ICOD) _ ·- ·· 

/ : 

i ' 



. ,. 

' :· ~ 

.. 

.. ' 

c 

c 
c 

c 

. . 

IF<ISCOPE.E0.2lRETUR~ 

CALL HOVABS!l01770l 
CALL ALPHAtl 
RETURN 

400 WRITECIPR,500) 
500 FORHATC6H ERROR) 

RETURN 
END 
SUBROUTINE SKET 

so 

CD 11 MON tH. ME 1 IT Y PE 1 0 DIP ( 3 0 l 1 N F I ELD ( 2 l 1 MlO t~ AX ( 2 ) 1 AN Dill tH Z) 

C 0 ~:II 0 I ~ K 0 :·\ M IH ( 15 l 1 X MAX / Z .l>I, AX 1 X H Ill S ( 2 l 1 S P ACE ( 2 l 

C 0 I\ M 0 N XT 0 N 1 DEC , D I P / ZC 0 N , I S CJ P E, 1rn A CK 1 N 0 0 D S / IC R 0 S S 
C 0 M K 0 N X ( 30 1 2 5 l 1 Z ( 301 2 5 ) / NP T S ( 3 0 l 1 RHO C 3 0 l , BI\ AG ( 3 0 l / B D [: C ( 3 0) 

COMtiOtl DBS ( 21100 l / Xtit.X S ( 2 l, H 'l011 ( 30 l1 MODE 
CDHHON SKXMAX1 SKXllIN1 SKZH AX1Sl\ZMrn1 KEND,CALC ( 31,100 l 

C 0 MM 0 N PI 1 NT Y P ES / X D IS , ZD IS 1 I X ( 10 1l i L NG I X 1 LI~ G II OD / 0 FF SET ( 2 l 

C 0 II 110 I~ M 0 D EL , HA XN P T , I\ A X !3 CJ D / H A X 0 B S , H AX C A L 1 IH E L P , I S C R 1 I TT Y, I P R 

C SKETCH 
c 

c 

c 

c 
c 

16 0 0 I\ 0 DE " 2 
11 R IT E ( I P R / l 6 J. 0 l 

1610 FD RMA TC4 HBODY l 
READCITTY1 * lI BO D 
IFCEOFCITTYl.NE.Ol RE TU RN 
IFCIBOD.LT.o.oR.1000.GT.HAXBQOJGO TO 400 
CALL PL BOD CifJODl 
IFCISC OPE ,E O.Zl P-E TURN 
CALL HOV ABS Cl01770l 
Ct.LL ALPHAM 
RETURN 

400 WRITECIPR1500l 
500 FO RHA TC 6H ERROR) 

CALL hL PHtd1 
RETURll 

END 
SUB R 0 U T I tH; RU. D 
C 0 111\ 0 t~ ~~ A Ii b IT Y P E , 0 D IP ( 3 0 l 1 HF I E L [l C 2 ) / I. IW NA X C 2 l , AN 0 M IN I 2 l 

c 0 t1M0 N l\O j-\ I HlT ( l 5 ) J Xt: A x I l. H" x , x ~ Ill 5 ( 2 ) J s p Ac c ( 2 ) 
COHl lON XTON1 DEC , DIP / ZCOI~ , I SCJP Er Nl\ACK1 llBODS 1 I CROSS 
c 011H0 I ~ x ( 3 0 I 2 5 ) I l ( 3 0' 2 5 ) I I~ p T s ( 3 0 ) J R H 0 ( 3 0 ) I 0 11 A G ( 3 0 ) I B D E c ( 3 0 ) 

co ri ri or~ o o s c 2 , loo l , x 11 Ax s ( 2 l , IA.~ or. ( 3 o l , 110 D t: 
. COM MON SKXHAX, SKX Mrn, s K ZMAX1 s '< rn rn, KCN o, CALC ( 311 100) 

CO MMON PI,NTYPES1XDIS1ZDIS1IX(lOll1UlGIX1Ll~GHOD 10FFSETC2l 

C 0 II t; 0 N II 0 D H / M J. rn PT 1 I; h X C 0 D 1 t1 t.X 0 0 S 1 H ~- X C AL 1 I I i E L P, I S CR / l Tl Y 1 I P R 

C READ 
c 
1700 IRETr.O 

CALL SAV(l OO l 
CALL R[AOf- CIR ET1ll ODEL l 
I r: ( I RE T, E Q , - l l I: RT. T F C 1 PR, l 015 l ~A I'. E 

1015 FOK.I I.A l U .J0;5H RE:AD l 
• l F ( H. ET , Mt: • -1 l \./RITE ( IP f1 1 J. 710 l ~A 1: E 

1710 FORMATC61!1100EL 1AlOtlOH tlOT FOu1rn1 

. . ... . . . -"--



' ' 

' I . 

c 
c 

c 

5 1 

RETURH 

.. EHD 
SUBROUTH<E ~RIT 
c 0 MI\ 0 N ru, ME' I TY p Et B DI p ( 3 0 ) ' N F I ELD ( 2 l ' /\ N 0 M II x ( 2 ) ' AN 011I1-l ( 2 ) 
c 0 M tiO r l K 0 II Ii NT ( 15 l I x K /; x ' rn Ax , x ~I rn s { 2 l ' s p h c l ( 2 l 
C 0 IHI Oil XTO t It 0 EC , 0 l P, ZC 0 N 1 I S C 0 P E / N fl A CK / ti B Cl D S 1 I CR 0 S S 
co M 11 o N x 1 3 o, z 5 > , z 1 3 o, 2 :i l , rH T s ( 3 o l , rrno ( 3o 1 , o 11AG1 3 o > , o o E c < 3 o > 

c 0 t1110 N 0 [ls ( 2 I l 0 0 ) , x HA x s ( 2 ) , I~ 'I 0 M ( 3 0 l I M 0 DE 
COMHOH S K XHAX1SKXHIN1SKZH~X1S KZM IH1KEND1CALC(311lOOI 

CDMMO tl PI1tHYP ES 1XDIS1ZDIS1I X<lOll1LN GI X1LNGMOD 10 FFSE TC2l 

. ,, 

C OMHOll KOO EL, HAXN PT, MAX BOD1MAX08S,11AXC AL1 IH E L P, I SCR / ITTY, IPR 

C WRITE 
c 

c 

c 
c 

1800 CALL WRITEFCIRET,MODELl 
WRITE<l PR 1l BlOINAHE 

1010 FO RHA Tl 6HNODE L 1Al01 8H WRITT E ~> 
IF C I R ET, f{ E • - ll µ, R l TE C I P 11 , 1 B2 0 l 

1620 FORHAT(l~HUNSUCCESSFULLYl 
RETURH 

END 
SUOROUTHI E ANOM 
C 0 I\ MO tl tl A l\ E, IT YP E 1 [)D IP ( 3 0) / N FI ELD ( 2 l, A llOM AX ( 2 l, MW Ii l IH 2) 
CO Ml l ml KOl-HltH(1 5 )1Xllo\ X1Z MhX 1 X1\INS ( Z l1SP ACE l 2 } 
COH MON XTO N1 DEC 1 DIP 1Z CON 1I SCOPE 1 NBACK ,N BODS1ICROSS 
c o 11r;o11 x 1 3 o, 2 5 > , z c 3 o, 2 5 l , 1~ r T s c ::> o l , R Ho c 3 o > , Bi~ AG 1 3 o 1 , o o EC C3 o 1 
COHM Otl OBS<Z1lOOJ1X1it1XSCZl1P.'IOtl(3011MDDc 
c 0 M H 0 r l s K XM ,, x I s K x ~\I N, s K z H Ax I 5 < rn IN , K EN D , c A L c ( 311 1 0 \) ' 

. C 0 H M 0 N PI , N TY P E S / X D I S / Z D I S / I X ( 10 1 ) / LI l G I X 1 Ul GM 0 D, 0 F F S E T ( 2 ) 
CDllM OH ~IODF.L 1HA XNP T1llAXBDD 1 M.\XOBS111A XCAL1 JHELP1 I SCR1 ITTY1 IPR 

C••nEaac•n ~ a~a ~ aucm•••~~TI•aUneanaa•esasaaaaaac•a u a•eeaaacs•r.oc~• 

C ANOllAL Y 
c 

c 

c 
c 

1000"0 
KALKr:l 
CALL PL~ NOM II BOD 1KAL K I 

CALL PLO US 
IFII SCOPE . EQ ,21 WRI TE<IP l1 1l OJl 

101 FDRHATl1 8HANOMA LY CALCULATED) 
IF(I SCOP~ . E0 .2l RE TU RH 

C/..LL l\OVAGS (l01770) 
Chll · ALPHAH 
RE TURH 
EHD 

SU f3 R 0 LI TI t4 E T /\ N 0 
C 0 M llD N NI.Ii E, IT Y PE, 0 DIP ( 3 0 l / N FI EL D (?. ) , A tW l1 /\ X ( 2 } / A NOIU N ( 2 l 

COll l',Ot~ t<.OllliiH (l5l1 XM!1X 1ZMl-.X 1 XMrns 12 1,sr ACE!2 } 

C 0 M H 0 U X 1 0 N, DEC / D lP / Z C 0 ll, I S C 0 i' F. 1 t !13 A CK , I' f\ J 0 S / IC R 0 S S 
CU I"\ H 0 tl X ( 30 1 2 '.i ) , Z ( 3 0 , 2 5 ) / ll PT S ( 3 0 l 1 R fl 0 ( 3 0 l , !H~ AG ( 3 0 l / B DEC ( 3 0) 

C0/11\0ll DOS ( z , 100), XliAX s ( 2 l / IA ·rnn ( 30 ) ,1'.0Dt 
C 0 rt llO N SK X 11 AX, SK X MIN , S K Z l'i A X , 5 < Zll IN / K rn 0, C t. L C ( 311 10 0 l 

c 0 tl II 0 r~ PI , N TY p r s' x D Is' ZD t s I Ix ( l 0 l ) ' Ul G J x, u~ G II 0 D, 0 FF s ET ( 2 ) 
C 0 i', :~ ;:m 1; 0 D [L / t: AX I lF' T, 1; f, H 'J ;:J t ~ ;:. 1.0 C ~ 1 :', ,\ X C t.L , 11 : C: L P 1 I~ C r. > IT~- Y > IPR 

. . . c•~ H nA•n~a a rn •C •R~D •"•N• ••nE U RE•n•n .ftnD•D••·· ~ ~ ~~rDC•D•• ~ •·M~•·"· . 

,. 

1 .... 
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C•aanacaa~••••ac•a~••••••••M•••aon••••••••••••••••m••••m•••••••D 

c 
c 

EIW 
SUCl ROU TINE DOSE 
C 0111\DN NA 11 f, IT Y PE, B DIP ( 30 l, tff I ELD ( 2 J, AN OM AX< 2 l, A tlDM IN ( 2 J 
COHl\Otl KOMl'itl1CJ.5 l1 XMAX 1 ll11.X,XHINS <2 l1 SPACE (2J 
c D 11ll0 II x TO t1 , DE c ' DI p, z c 0 ll I I s c '.)? E, rrn Ac K' NB Q D s J I c R 0 s s 
C 0 M tiO N X ( 3 0, 2 5 l , Z ( 3 0, 2 5 l ,ll PT S C 3 0 l , R 110 C 3 0 l , £l MAG ( 3 0 l , GD EC ( 3 0 l 

COl!f'iOtl 0£lS(21lOO l1 XH4XS C?.l1Ili ~OM l 30 l1 MODE , 
COll MON SKXH.'.X, SKXMIN1 S KZMAX 1 SKZMIN , KENO , CALC ( 311100 l 

C 0 fiM 0 N P I , N TY P E S , X D I S , ZD I S , IX C l 0 l J , L NG I X, L N GM 0 D, 0 F F S ET ( 2 l 

c 0M110 t~ rrn D EL, Ii" x tl p T' HA XG 0 D I MA x 0 0 s I 11 Ax c AL' I H E L p' I s c R , I TT y J Ip R 

C UPOATEO BS 
c 

c 

c 

c 
c 

c 
c 
c 

100 WRITE(IPR1 200l 
200 For~1:n 1 c;1mo .,\'ALUEl 

300 READCITTY1*lJ1AHS 
IFCEO F(ITTYJ. NE .Ol RETURN 
IFCJ.L E.O . OR .J .G T.NFIELDCITY PE llGO TO 900 
OBS<ITYPE,J)eAHS 
GO TO 300 

900 HRI TE IIP R1 950 )J 
950 FORMA T( 6H ERROR1151 OH ILLEGAL) 

GO TO 100 

EIW 
SUBROUTINE TODD 
C 0111i01-l flA /-\ E, I TYPE, 0 DIP ( 3 0 l t HF I ELD ( 2 ) , AN OM AX ( 2 ) 1 tdWtl IN ( 2 ) 
c o M 1: o :' 1 K o iHH n < 1 !> 1 , rn 11 x , rn A x , x ~1 rn s c 2 1 , s P AC E < 2 i 
COllliON xTO : !,DEC1DlP 1 ZCDll 1 ISCJ?E1llt3 /,Cl~ ,1rnoos, 1c ROSS 

C 0 Ii iiO I~ X ( 301 2 5 l 1 Z ( 3 0, 2 5 ) / IH' T S ( 3 0 l / RHO ( 3 0 l , B /l t, G ( 3 0 l / B D ( C C3 0 I 
c o 111 ;or~ o n s < 2 , loo l , x I'. AX s ! z l , 14 ~ o r; 1 3 o l , 1; o o 1: 
COtl liON SKXtit.X1SKXHIN1SKZMAX1S:<ZMrn1KEtrn,cALCC3l11.00l 

C 011110 I~ PI, N TYPE S / X D I S 1 Z D I S / IX ( J. 01 I 1 Ul G I x, L NG M 0 D 1 0 H SET ( 2 l 
C 0 IUi 0 H t: 0 D EL 1 Ii AX 1 l PI / II A X f.l 0 D / t\ .\ X 0 B S , I\ /, X C A L , I H E L P 1 l SC R , l TT Y / l P R 

HP E BODY 

WRITE ( IPP-. , 200 ) 
2 0 0 F 0 r: I:/\ T { 4 ll B 0 DY l 

REAO(ITlY,OJIOOD 
IF! l:OF(lTTYl.l;E.O ) GO TO t;OO 
JF(Jf1nn.LT.1),nR , JiHJO.GT - ~f>.[lf)~JGO TO 400 
CALL TY POOD ll llDO l 

- . ---·I...-



i. 
l 

I 
., 

: .. 

.-· 

c 

c 
c 

c 
·C 

c 

c 
c 

5 3 

RETURll 

400 WRITEIIPR15001 
500 FORM/IT ( 611 ERROR) 

RETURN 

2410 

2420 

END 
SUB R 0 U THIE C 0 H II 
c 0 I rn 0 11 /Hdi b IT y f' E ' B D I p ( 3 0 ) ' lff I E L D ( 2 I I 1.rrn M A x ( 2 ) I A N 011 I IH 2 I 
C 01 llrn I l K 0 Ii Ii N T ( l 5 l > X 11 A X 1 lH A>'. 1 X ~ IN S ( 2 I 1 S P A C E ( 2 l 
COlll:ON XTOll1 DEC' DIP' zcor~, I SC J' E' rWACK , liBJDS, !CROSS 
C 0 ti MO ti X ( 301 2 5 l / Z ( 301 2 5 ) 1 i.t.1 TS ( 3 0 l 1 RHO ( 3 0) / B H h G ( 3 0 ) / B DEC C3 0) 
COll l'iDll OBSCZ1lOOl1~MAXSC211IA~011(30l11\ClDE 
COMMON SKXMAX1SKXMIN1SKZHAX1SKZMIH1KEND1CALC(311lOOI 

C 0 MM 0 H P I , IH Y P E S , XO I S , ZD I S , !I'. ( 1 0 1 I / LI~ G I X, L NG II 0 D / 0 F F S ET C 2 l 
C 0 Ii M 0 N H 0 DE L , MAX 11 P T 1 111. X fl 0 D, I I I\ X 0 B S / I 1/1 X C /\L / lH E Lf' / I S CR / l TT Y 1 I P R 

IHPUT COMMENTS 

\/RITE< IPR12 11lOI 
rDRMAT Cl 3HTYl'E CO MliEtH S l 
READCITTY12420)KOMMHT 
rDRllllTCl5AlOl 
RETURN ·. 
EIW 
SUBROUTINE TCDM 
C 0M110 Ii H t. M b ITY PE 1 8 DIP ( 3 0 l 1 N FI El D ( 2 l / l\IWM i\X ( 2 ) / AN OIH N ( 2 I 
C 0 IHiO tl K 0 II IHH ( 15 l 1 X Ii Ii. X 1 Z Ii Ii. X / X 'l IN S ( 2 l / S P L C E ( 2 l 
C Dl'i M 0 I~ X T 0 N / DEC , DIP / ZC 0 I l / I S CJ P E / NB.HK / N [3 0 D S P I CR 0 SS 
COMMUN X(301Z~l1Zl3012511NPTS(3011RHQ( 30 l1BHAG(30l1BDECl30l 

C 011f{Q N 0 B S ( 2 , 1 0 0 ) / X Ii A X S C 2 l / H ~ 0 11 ( 3 O I / M 0 D E 
C 0 MM 0 N SK X MAX> SI( X M rn 1 SK ZM AX 1 S :<z II IN / KEN D 1 CA l C ( 31'10 0 l 

COM MON PI1NTYPES1XDIS1ZDIS1I~!lOll1LNGIX1LNGHOD10FFSETCZI 
C 0M110 Ii 110 DEL / t'1AXNPT111 AX BOD, MAX 0 B S 1I\I.XCAL1 IH E L P / IS CR > I TT Y 1 IP. R 

C•••••saca 3n• •~~nnA••~•uaasaaaaao$•C•cwa•••••••c••aucuoca£a•aftcs 

c 
c 

c 

c 
c 

c 
c 

COMMENTS 

WRITECIPR1600IKOMKNT 
600 FORMt.TC4AlOI 

RETURll 

rno 
SU ll R 0 U TI I~ E Hi 0 0 E 
c 0 iiliO t~ tlfd\ r:, IT y p E, B DI p ( 3 0 ) I NF I El. D ( 2 ) , A rrnM x ( 2 ), ANOH IN ( 2) 
c 0 I\ M 0 N 1rn n,..; tn ( J. 5 ) , x HA x ' ZM Ax , x ~l rn s ( 2 ) , s p AC E ( 2 ) 
COM/'\ Ofl XTO ~l,DECrD I P 1ZC OIJ 1I SC'.JPE,NC/tCK1NllDOS 1ICrrnss 
CU Ii MUN X ( 301 2 5 ) , Z ( 301 2 5 l / fH' T S ( 3 0 l 1 RHO ( 3 0 l , B 11 AG ( 3 0 l / B DEC ( 3 0 l 
C 0 MM 0 tl 0 B S ( 2 1 l 0 0) , Xt1 AX S ( 2 ) / I 4'l011 ( 3 0 l 1 r\O D c 
c 011 t\0 tl s K x HA x I s K Xl1 rn, s I( ZM Ax, s K rn rn' f\ rn D' c AL c ( 311 l 0 0 ) 

c 0 ~\ M 0 N p I , rn y p Es·.• x D Is , ZD I s t I I( ( l D l ) ' Lf{ G I x, L NG I I 0 D} 0 FF s ET ( 2 l 
c Ol'il\Oll liODEL JllllXNPT, Ill. XfJOD, ll4 x ons, 111.xc AL1 IHE L p ' Is c P. 1 n TY I l p R 

IWDELS 

WRITECJPR1 3001 
300 r-DRt;J.T( lOllMODEL NAl\E l 

R [ A IJ ( l TT Y , 3 5 Cl ) IH II E 
-· _ . . . . l F C E 0 r: ( I T T Y ) , tl E • 0 l G 0 T 0 4 0 0 



' ' 

.. · 1 

S4 

. . . - .. - ... - . .... _;.l_ . . •.. 

WRITECIPR1350 >HAKE 

. . ·350 FORHAT(AlO) 
RETURN 

c 

c 
c 

400 WRITUIPR,4501 
't 50 FORllA TC 6H ERROR) 

RETURN 

EHD 
SUBROUTH! E TMOD 
C 0 M l'.O 11 ll AH E, IT Y P E / [) DIP C 3 0 l J N F I El 0 ( 2 l , /, N 0 M AX ( 2 I , AN 0 M IN C 2 l 
c 0 H H 0 ll 1\0 ~\.'\IH ( l 5 l ' x ti Ax I rn Ax, x 'I rn 5 ( 2 ) ' 5 p Ac E ( 2 ) 
CO/'i MO t~ >:TON, DEC, DIP, zco11, IS COPE, rrnACK1 NBODS, ICROSS 
C 0IHIO11 >: ( 30 1 2 5 l / l ( 3 0, 2 5 l , NP T S ( 3 0 I / RHO ( 3 0 l 1 B H /, G ( 3 0 I , B DEC ( 3 0) 

C 0 Ii Ii 0 t~ U I:> S ( 2 t 10 0 l , >: l·I .\ X S ( 2 I , I A 'l 0 M ( 3 0 l , M 0 DE 
c 011 llO H s t( Xll Ax, s K x M rn' s K ZM Ax' s K ZM rn I K Etrn ' c A L c ( 31,100 l 

c 0 M H 0 I~ p I , rn y P[ s ' XD I s ' zo Is ' IX ( l 0 1 l ' L NG I x' L NG 110 D, 0 F F s ET ( 2 l 
c 0 M Kull 110 0 E L ' MA x ll p TI MA XB 0 D I M 4 x 0 B s I H f. x c A L, IH E l p I l s CR I I TT y I I p R 

CuuaRbUOftR~a"nn••E•~•nenu•un~auou&aQu ouoc ocDeac~~c~n8~Qaaa~auuaa 

C•ku~aaaudnnar.~o~aac•aauconaa~c•qacaecM~••••caat~ oaac~•e~••n•••a• 

C LIST liODELS 
'c 

c 
c 

c 

c 
c 

2700 IRETuJ. 
CALL READF!lRET1HODELl 

RETURN 

END 
SU [)ROUT IIH INS E 
c 0 11H0 I l N A H E I IT y p E I B D r p ( 3 0 } ' H F I E L D ( 2 } , A N 0 •"• " x ( 2 l I Mm M IN ( 2 l 
COfi~iOI~ KDM~WT ( 15} I HiA>:' Zl1AX1 x~ ms ( 2 l} s PACE ( 2 } 

C0/111011 XTOl{1 DEC J DI p' ZCON, I SCJP EI IHl/\CK, :rnous ' I CROSS 
C 0 H M 0 N X ( 3 0 / ?. 5 l / Z ( 3 0 1 2 5 l 1 I~ PT S I 3 0 l , R H 0 ( 3 0 ) , fl Ii AG ( 3 0 ) 1 B D l C ( 3 0 ) 

COl\liO.N OCS C 2 1100 l, XM/\X S ( 2 l, H~ OM ( 30 l, MODE 
COM liO I~ SI~ Y.liA X, SK X MIN 1 SK Z 11AX, S'< Z Ml N1 KEN D, CAL C ( 311 l 00 l 

CUM ~i 0 tl P I , IH Y PE S, X D I S / ZD I S, !:( ( 10 J. l , L NG I X, U! G 110 D, 0 FF S ET ( 2 l 

c 0 IH-:0 H l·i u DE L I 11 Ax Np T' I ~ t. xg 0 0, 114 XO!) s I ~j t.>: c A L , Ill EL p' I s CR I I T TY I l p R 

C l ~SE:R.l' 

c 
WRITE ( If'P.1 lOOl 

100 FO fU\ATC 23 fl OOO YdllSERT AFTER PJINTl 
READ(JTTY1*lIDOD1~PT 

IFCEOHITTYl.llE.OlGO TO 400 
IFCIBOO . LT,J..D R,lE\ OD.GT.trnODSlGO TO 400 

IFrnPT.GE.tlPTSCIBODllGO TO 400 

~rn IT E < rr r. , 2 o o > 
200 FORKAT( 3HX ,Zl 

REf, OClTTY,~'l XX 1 ZZ 
IFIEOFI ITTY l.N E,Ol GO TO 400 
CHL rnsEl\T(XX1ZZ1IDlJD1NPT1HETl 
IF ( !Rf:T. LT, 0 l RETURll 

4 o o w r: IT E c 1 r R , ,, 5 o l 
1, 5 0 F 0 f~ Ii A T ( 611 EK R 0 R J 

r.t:TURN 
rno 
su cr::iu -:-r:;r rirLE 
C 0 H M 0 II I! M i E, I TY P C:, l' [) I f> ( 3 0 J , N F I E L D ( 2 l , I.I-! 0 .'1 AX ( 2 ) / W 0 M IN ( 2 ) 

. i. -



' ' 

~ . 

' 
c 
c 

c 
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COMMON KOH~:tHl15l1rnAX1ZHAX1X'1IllSC2l1SP/1CEC2l 

COflMON 
COMMON 
CO t1110N 
C 0 ~HID!i 

COM HON 
COMMON 

XTON1DECrOIP1ZCON,ISCOPE,NDACK1NBODS1ICROSS 
X ( 3 0, 2 5 l , l C 3 0, 2 5 l , NP T S ( 3 0 l , F: I lD ( 3 0 l 1 0 ft II G C 3 0 l, 0 DEC ( 3 0 l 

U 0 S ( 2, l 00 l, X IH X S ( 2 l, H 'I 0 I\ ( 30 ) , M 0 DE 
S KX MA X, $ K X Ml 14, SK Z II AX, 5 < Zll HI / I< EN 0, CAL C ( 311 10 0 l 

p r; I! TY r E $, x D I s I zn I s, Ix ( l 0 l ) , L NG I x, LI I G II 0 D, 0 FF s ET ( 2 ) 

t 1 o o E L , M A x r~ r T, M 11 x o o D , ~i A x o o s , t1 A x c A L , 111 EL P , r s CR , IT TY , r P R 

C DtLE TE 
c 

c 

c 

iC 
c 

c 
c 

c 
c 

c 

WRITE C IPR1 2910 l 
2910 FORKAT!l7HBODY1DELETE POINT> 

REflDCITTY,~lIBOO,,llPT 

IF ( EOFC ITTY l. tlE. 0 l GO TO 2930 

IFCIDOO.GT.H BOOS .OR.IBOD.LT.llGO TO 2930 
IFCNPT.LT,l.OR.HPT.GE.NPTSCIBODl )GO TO 2930 
x x. x ( I 0 0 DI tl p T ) 
·zz o l C II) 0 D, I~ PT l 
CALL DELE1ECIB001NPT1IRETl 
I F C I R ET , L T • 0 l 11 R I Ti: ( I P I~, 2 9 2 0 l NP T , X X, Z Z 

2920 FO Rll /\T<5HP01NT,J3,9H DELETED•12F10.2l 

RETURN 

2930 WRITECIPR12940l 
2940 FORHAT(6HERROR l 

RETURN 

3010 

END 
sue ROUTI:JE rno 
C 0 M K 0 I~ tl Ml E 1 IT Y P E / (l DI P ( 3 0 l , I~ F I EL D ( 2 l / A IW :'. f, X ( 2 l / ii I\ 0 MI N C c l 
CDllr \ON K01HiH C15l1 XM.\X~ZMAX 1X'lltl S C2l1SPt.CE C 2l · 

C 0 M liO N X T 0 N / 0 EC / DIP 1 ZC [JI~; I SC J? b Im A CK / N B 0 D S 1 1CR0 SS 

C 0 M M 0 H X ( 3 0 , 2 5 l 1 Z (3 0 , 2 5 l / I l P T S ( 3 0 l , R H 0 ( 3 0 l / l.J 11 A G ( 3 0 l , B D E C ( 3 0 l 

C 0 M tlO N 0 D S II~ , 1 0 0 l , Xll A X S ( 2 l , I t, ~ 0 II C?. 0 l , M 0 DE 
CDMHON SKXMAX1SKXHrn1SKZliAX1S1<Zlirn1KEIW;C/.LC(31Jl00) 

c 0 ~:MD N r I; N TY r Es f XO Is' ZD Is, Ix ( ' · 0 J.) p Ll1 G Ix, Lll G 11 [JO I 0 f F s [ T ( 2 ) 

c OM fiO N M 0 D [l' l\ A XII Pr t l\ t. >:FI 0 DI M "'( 0 i3 s, ti /. x c f\L' IH r: L p I I s c R I I Tl y I Ip R 

STOP 

I r- ( r S C 0 P E • E O • l l C Al L A L P H h ti 
IF(lSCO PE.EQ. llCALL FINITT(0,767) 
\.IRITECJ PR130l0 l 
FORMAT(DHGGOO-BYEl 
STOP 
END 
SLIBROUTrnE RFCD 
C OH~:Otl 1U.l:E, ITYPb SDIP ( 30 l, lff I H [) ( 2 l / /,1Wi111X ( 2 l, MW/il tH 2) 

CDl\110~1 K01\ l :rn c15l1Xl~ A >'. 1Z!IAX>X ':Ii $(2 ),SP/,CE ( 2 ) 

COIH:Ot{ XTON , DEC , OIP, zco~i, ISCJ? E, 11131'.CJ~ , llCODS; lCRDSS 

c 0 M ,': Otl x ( 3 0 , 2 '.) ) I l ( 3 (\ J 2 ~ ) I ~Ip T s ( 3 0 ) J P.110 ( 3 0) ' u II AG ( 3 0 ) , D DEC ( 3 0 l 

c on 1 ·, o 11 o n s ' 2 , i o v l , rn " x s c 2 1 , u 'l o :·i ' 3 o l , M o o c: 
co 1-1Ho11 s K rn Ax, s K x H rn, s K ZH" x, s <. rn rn, K rn o, c AL c c 31, loo > 

c 0 N MON ,, I / ~n Yr [ s, x Dr s , zo Is J IX ( 1 cl ) ' Lll G IX, LI{ G I\ OD} OF F s 0 ( 2 ) 

co 1rn o 11 1: o o EL , K AX t{ r T, tH1 x Goo , 11 Ax o o s, M 11 x c AL, rn r: L P, r s CR , I TT Y, r r R 

RE CDV [: R 

L 
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.. 
I 
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• . ~ ..... r . 

c 

c 

c 
c 

't/RI H (I P·R, 3220 l 
3 2 2 0 F 0 ru I AT ( 1 91111 0 \/ H A Ny 0 A c K s p Ac E s 

READClTTY1*llRET 
H ([O F C I TTY l. ~lE .o )RET URN 
IFCI RET.LE .OlRETURN 
IREl 0 -IRET 
CALL REA DF<IR ET1I SCR ) 
WR IT E ( I P R , 3 2 'n'.l J JI A ii E 

3240 FORMAT(6HMDDEL ,AlOl 
IFCI RET . GE .OJ WR I TE CIP R 1 32~u ) 

32!i0 FOR/I/\ T ( 14H NO T RECOVER ED ) 
IFCI RET.L T.OI URI TECI PR 13260l 

3260 FDRMAT(lOH RECOVERED) 
R ETUftN 

END 
SUOP.OUTINE PANO 
c 0 M Ii 0 N NA Ii F., IT yr Et B DI p ( 3 0 l , lff I ELD ( 2 J , "N m1 Ax ( 2 ) , t. trn MIN ( 2 J 
COll /"iOI~ KOMMtH ( J.5 ls XMAX, ZMAX, XM INS C 2 l, SPACE ( Z ) 
C 0 M MO I( XT 0tl1 0 EC / DIP, Z C 0ll1ISC0 :> E, trn ACK, I\ 13 JDS, 1C R0 SS 
c mm 011 x ( 3 0, 2 5 l J z ( 3 0, z 5 l .dH T s ( 3 0 ) ' R H 0 ( 3 0 l , n MAG ( 3 0 ) , B DE c (3 0) 
COMMlJll OflS C21l OO l pxtlAXS CZ l1U '!OM(3 0l1 t"iDDc 
CDMliOU SIZXMAX1Sl(XMIN1SKZHAX1S<Z11IN1Krno,cALC<311lOOl 

COH NON Pl1NTYPES1XDIS1ZDIS1IXClOllr L~ GIX1LNGNOD 1D FFSET C Z l 

C 0 IHIO N M 0 DE L, Mt. X NP T, MAX B 0 D, t11<X 0 B S / MAX CH 1 1H EL P 1 IS CR / l T TY / IPR 

C PLOT AHO HA LY BUT DO NOT RECALCULATE 
c 

c 
c 

c 
c 

3400 I UODuO 
IFCI SCOPE.EQ .ZlRETU RN 
KllLK"Cl 
CALL PLANOK(IBDD1KALKl 
CALL ALPHAH 
R ETUR.t! 
END 
S U B R D U TI I~ E T P /, R 
c 0 I\ I\ 0 t~ I Ud I E, IT yp E J 0 D I p ( 3 0 l , tff r E L D ( 2 l I A N 0 M A x ( z l , A Im M rn ( 2 ) 
CD ill\Otl KOM11ilT(15 l1 XMt.x,rnAX1X'lrnS <Z l1SP ACE(2) 
CO/HIDtl Y.TDN 1 DEC1DIP1ZCDtl 1I SC'.JPE1til:l/\CK1tlODOS 1I rnoss 
c 0 M :10 I~ x ( 3 0 I z 5 l I z ( 3 0 I 2 5 l / I~ PT s ( 3 0 l ' RH 0 ( 3 0 l I B MAG ( 3 0 l , B DE c ( 3 0) 
c 0 :~I\ 0 r l 0 () s ( z , 10 0 l I x ll /1 x s ( 2 l J I .\ ~ 0 l'r ( 3 (} l , t\ 0 () c 
c 0 M r,Q t'l s K rn Ax I s K x IU N' s K ZM Ax' s '( ZM rn, K rn DI c /\ L c ( 311 l 0 0 l 

co 11 Mo N r I , tH Yr E s, x o I s, zo r s, Ix ' lo l l , u i c: r x, LI\ c 1rn o, o FF s ET c z l 
CDlil\DH 1\00 EL I H/\rn PT , ~ii. x !JOO' 1\4.( 0BS ,1: 1.xc ,u, lHE L p , ls CR, IT TY I IPR 

C TY PE PARAMETE RS 
c 

c 

3~00 CALL TYPAR COl 
RETURH 

END 
SlJ BIWUTINE GRAV 
c 0 ·'1110 r ~ N A 11 b l TY p b n D r p ( 3 0 l I N F I E L D ( 2 l I '" rn M II x ( 2 l J ldW IH t I( 2 l 
co:! I·'. u tt Ko :11! tn ' J. !i 1 , :-: 11 I\ x, rn t.>: , ): •: rn s ' 2 i , s r '' c !: ' 2 1 
c 0 ~\ t: 0 N x TO I~ I D [ c f D l p , z c 0 r l / I s c 0 p !: , N 0 Ac I ~ I 1rn () lJ s, 1cR0 s s 
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c 

5 7 

C 0 H M 0 t~ X ( 3 0 / 2 5 l / Z ( 3 0, 2 5 l 1 NP T S ( 3 0 l 1RH0 ( 3 0 l / B MAG ( 3 0 l / B DEC ( 3 0 I 

COMMON Ol3S(?.1lOOl1XMAXS(2l1H~Ol1!30l1MODE 

C OMriUH $1(XMAX / SKXMIN1 S KZMAX1 SK Z IHtlt l<EHD, C ALC I 311l00 l 

c 0 MM 0 fj PI' rn y p Es, x DI s, ZD Is I IX ( 1 0 ll I LllG Ix' L NG I ', OD' OFF s ET (?.) 

C 0 tt M 0 N Ii 0 D E l , M A X N P T / M A X G 0 D / HA X 0 B S , I I f\ X C AL / HI E l P / I S C i< / l TT Y , l P R 
· - C•••mua•m~••mRn~~n~•a•••mcwaaao••••Yc•~D•~••c••aaa••••cn••••a• 

~ : .. 

C GRAVITY 
: c 

c 

c 
c 

IFCITYPE.HE.llCALL REAH 
ITYPEul 
WRITE (I PR, 3650 l 

3650 FO RliAT !13H GflAV ITY MODEL/ "ZCO'I" l 
RE/ID( ITTY1 ~· l /\NS 
JF(EOF(ITTYl.EO,OlZCDN RhNS 

IF!ZCON.EO.O,lZCONn,000001 
RETURN 

. ENO 

. SU BRO UTINE 11 .\G ll 
C 0t1 11 0 t l t U. t·i E , IT Y P E, B DI P C ?. 0 l , lF I E l. D ( 2 l , AN 0 H AX ( 2 l 1 A tW H ItH 2 l 

C 0 Mt\ Utl K 0 !·If i I·! T ( 15 l 1 X M /\ X 1 ZM f\ X, X :u N S C Z l 1 SPA C E ( 2 l 
COMMON XTD ll 1D !:C 1DlP1ZCUtl1ISCJ?btU3/\C K1fli30DS1IC P-OS S 
CO M MD N X ( 3 0, 2 5 l , Z ( 301 2 ~ l , NP T 5 ( 3 0 l , P- HO ( 3 0 l , B MAG ( 3 0 l, B 0 EC ( 3 0 l 

c 0 M H 0 t l 0 B s ( 2 ' l 0 0 ) I x , I/, x s ( 2 ) ' Ih N 0 r1 ( 3 0 ) I M 0 D t 
COlll\Otl SKX Ml1X1SKXllIN1S KZtl AX1S :<rnrn,Krno,cALC(311lOOl 

C 0 H II 0 f{ P l / NT Y PE: S / XD I S 1 ZD I S 1 IX ( l 0 ll 1 W G l X, Ltl G M 0 D / 0 != F S E T ( 2 I 
C CHH10 N MUD EL r II h. X NP T, M II X :1 U D; MAX 0 l1 S, I\ I:. X CAL / IH [: L P 1 I $CR / IT TY 1 lP R 

CuMw•~;~~;~c;c~~ ~~~P~ s5gwccco u~un •a~•acnc&~&uscmsc F R•-A~~~•aecgu 

c 
c 
c 

ITYPE 0 2 
Cl.LL REt.N 

MAGNETICS 

WRITE (IPR, 37101 
3710 FrJRtli\T(34H Mf.GHETICS MODEL ENTER XTO H ANGLE I 

c 

c 

R E /, D C l TT Y , (: I I.I-! S 
IFCEOf-IITT Yl. l!E,O lGO TO 3711 
x TD tl .. ,, t\O D ( Id: s I 3 6 0 . ) 
I F I XTO tJ < LT • 0. l X TD N "'XTO t ;<· 3 6 0, 

3 71 l 1; I? IT E ! I f'R , 2 B 0 l 
3730 FURMllT14H DEC l 

R t4 D ( I TT Y / (: l Ml S 
IFC EOF CITTYl. t<E .OlGO TD 3731 
D EC "Id I 0 D ( Id l S , 3 6 0 , l 
IFCD tC .LT.O.lDEC 0 DEC+ 360 . 

3 7 3 1 \I r: IT E ( I P R , 3 r t; 0 l 
37'r0 FO fU; H!5H DIP l 

ll E I. 0 ( I Tr Y t t ) Id ; S 
lF(EOFlITTYl,f :f:.OIGO TO 3750 
0 IP "I.I \ 0 D C /d ! S , 3 6 0 • I 
lFCDIP.LT.o.IU1PcDIP+ 36 0. 

. 3 7 5 0 1a( l TE ( I PR, 3 7 ri 5 l 

c 

3755 f-OKl l /\ TC5H ZCONl 
~ E /. D ( I TT Y / '> l f\ tl S 
H I EDF C IT TY l • E 0 . 0 l Z CD :1 "/I. II S 
l FCZCO N. EO.OolZCON•0,000001 
RETll R !~ 
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c 

c 
c 

5 8 

END 
SU BROU TJ.tl E CROS 
c 0 I H10 N II A M F;, I T y p E J [l D I r ( :l 0 ) I N F r E L D ( 2 l J t. I w tl A x ( 2 ) J A N 0 M ItH 2 ) 

C Ol\1\0 N K 0IIM1H ( 15 l 1 X MI, X , lM AX / X '1 Ill S ( 2 l / S P AC E ( 2 l 

C0 /111Dti XTO l~ JD EC 1DlP,Z C01l1ISCC1 ? [,N!JhCK 1IHlOD S,rrnoss 

C 0 M1Hltl X ( 3 0, 2 ~ l > Z ( 3 0, 2 5 l , 11 rT S ( 3 0 l , RHO C 3 0 l / 011 AG ( 3 0), [l 0 EC ( 3 0) 

CDMliOtl Of:lS C?. ,.lOOl1X M/1X S !Zl1Ii\ NOll (30l1!1DDE 
c 011110N SK XM A x, s KX llI N1 s K H1 AX1 s I( rn rn, KE IW,. CH c ( 311100 l 

C 0H110 ll P I , 1H Y PE S , X DIS , Z D IS , IX ( 10 ll , Lll G I X, I.NG 11OD 1 0 r-F S ET C 2 l 

.. C 011110 N H 0 0 EL, M 1\X I~ PT, MAX B 0 D, M f.., X 0 B S > IH. X CAL, IH E L P, I S CR , I TT Y, IPR 
C•aunno ~ •"samcenaa oaa~g aatina ~a• • ~nw eaoeuaa•aama"n r.• MuaRe•sasaaco 

END 
SUBROUTINE ZOOll 
C 0 M 110 N N Mi E, I 1 Y P [ > 0 0 rP ( 3 0 l / lff I H D ( 2 l .P At lO t: /, X ( 2 l , /drn ~\ IN ( 2 l 

co 11nmi 1<0rrnt:l C !5 lr XllAX~Z~il.X 1 X 1\JNS(2 l, SPACE (2) 

C 0M110 N X 1 0 N, fJ EC , D l P • Z C 0 Ii / I S C J "' C:, N 0 ACK / tin 0 D S , IC R 0 S S 

c 0 H M 0 N x ( 3 0 I 2 5 l , z ( 3 0 I 2 5 l ' Np T s ( 3 0 ) I RH 0 ( 3 u ) , ll 11 AG ( 3 0 ), [l D [C ( 3 0 l 

c 0 H rrn N 0 B s ( 2 ' l 0 0 ), rn AX s ( 2 l ' Ii\ ~ 0 M ( 3 0 ) , 11 0 0 c 
COIHIO N SKXl1A X1 SKXl·lll~, SKZfiAX1 S<. ZliIN1 KErrn_.CALC ( 31 1100 l 

c 
c· 

c 0 Ii flD N p I ' rn y p Es ' x DI s ' ZD Is , IX ( l 0 J. ) I L NG I x, U l GM OD' 0 r- F s ET ( 2 l 

C 0 11I'.0 N Ii 0 ll E l r I:/, Xtl P T / M t. X 0 0 0 , MAX 0 B S , M AX C 1'L / 1 HE L P, I S CR , l T TY, I P R 

c 
C ZOO Oll 
·C 

c 
c 
c 

3900 ~R!TECIPR13910l 
3910 FORllJ\nl19HFOR SKE TCH MDOE,ENTER Hiil X1t~AX XrUP PER Z1LD HER Zl 

READ * 1 hH~l1AHS2 , ~NS3 1 ANS4 

IF C EDF C I T TY l o I l F. , 0 J P. E TU P. 11 
IFU. NSJ. , GEcAtiS2 J GO TO ?.900 
IFC t.l!S3.GEcl-. liS4lGO TO 3900 
I F CANS3.LT.O .l GO TO 3900 
SI~ X Ii I I~ "f. N S l 
SKX11AX..,t.NS2 
S KlM I I~ 0 fdlS 3 
Sf~ l t; AX ,. ANS 4 
RE TURN 
rnD 

S UG ROUT HH: LI 1;r 
c m; no: i r !!di Et i TY P Et n o r P c 3 o 1 , 11F r n D c 2 1 , ' " rn .. 1 /1 x c 2 1 , 1i. 1w1-1 rn c 2 > 

c l Jl'l':o~! 1·.:1li1' irn ! J '.j l, H '.!: , 7. 1 i .'.:~ s Y. 'i:. r! S '. 2 ! , s r .'.Cl: c 2 1 

c Cl II tlfl ~l x TO:; ·' D cc , D II', z c 0r~1 I s c)? [, trn Ac K I N (\ 0 () s, I rn 0 5 s 

• . L 
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c 
c 

5 9 

C OH HON X (301 2 5 I , Z ( 3 0, 2 5 ) / NP T S ( 3 0) 1R110 ( 3 0 l 1011 AG ( 3 0 l / [) 0 EC C3 0 I 

c o H Ho N o o s ' 2 , 1 o o > , XH AX s ' 2 1 , II\ •rn 11 ! 3 o 1 , 11 o o E 
C OMHO/i S l\X HAX1 S KXlllll1 SK ZMX1 S .< lliIN1 KEND, CAL C ( 311l00) 

COHKON PI1IHYPE S1X DIS1ZD I S1IX !lOl J,UlG I X1Ll lGtlD D10 FFSE T(2l 
COMHO/i HODEL 1 MAXHPT1HAXOOD1H4XODS1MAXCAL1IHELP1ISCR1ITTY1IPR 

c .. . 

c 
c · FINDS l\I ll f1AX OF MW MAL Y 
c 
c 
c 
c 
c 

c 

c 

c 

AND SETS OBSERVATION OFFSET(2l 

IF(N DOOS . EQ,OlGD TD 40~0 

IFC NF IEL O(ITYPEJ. EO .Ol GO TO ~0 5 0 

AMIA X • C f, L C ( l\AXC A L1 fl 
AAMIN• Al•HAX 

HF .. NFIELD<ITYPEl 
DO 4010 Jn2.dff 
Vhl•CALC(H AXCA L1JI 
IF ( \I i\L • GT • h. h fl AX I AA II AX " V /\L 
lF(YAL ol.T .AAH ifllAAl1I ll 0 VAL 

4010 COtlTINUE 
GO TO '1060 

C HO ANOMALY 
c 

c 

4050 AldiAX"0 • 
AA HIN nO , 

40 60 AhV Gc ( AAMhX-A A~lNl/ 2.+AAMIN 

ti RITE ( l PR 140 7 0 l /.A 11 f . X, U. Ii IN / H VG 
4070 FORHATC2llf /'.NOfll\LY SCI.LE UPPER 1r-l 0 . 2/l5X16H LOHER 

X 1Fl0.2/15X1 8H AVE~hGEtFB.2l 

C OPTIO N TO OFFSET OBSERVED WHEll PLOTTil~G 

c 

c 
c 

·c 
c 
c 
_C 

~RITE (I PP,, l;.O(lO l 
40 00 FO Rr1 ATC2!iH EllTER OFFS ET FOR OBSERVED! 

RHD CITT Y,nt.NS 
IF ( [Or ( l TT y ) • r~ E. 0 l RE TUR t~ 
OFFSE~CITYPEl•ANS 
f.: E TU Rt~ 

F.ND 
SUBROUTillE SUPP 

C 011 H 0 N I itd I E, IT Y PE, 0 DI P ( 3 0 l / I~~ l E L D ( 2 l , Jd lD 1'1 A X ( 2 l / MW IH N ( 2 l 

co1n;o 11 Ko1;;Hn c1 5 1, rno:,zn1.x,rnrnsc2 1, sr1.ci:c21 
CD Ml:ON XTUtl1 DEC, DIP I zco 1~ , I SCCP [ I H'.Jf\CK , ln!JDS, 1c r. oss 
co Hr. u r i x l 3 o, z ~ 1 , z c 3 o, l'. '.> 1 , r~ r TS c 3 o 1 , R fl o ' 3 o 1 , D 111. G c 3 o l , o D [ c c 3 o 1 
CUM M 0 tl 0 B S ( 2, l 0 0 l 1 XM AX S ( 2 l / H N 0 I: (3 (1 l , I\ 0 U.: 
c 011110 t I s K x II AX' s K x H rn ' s K rn Ax, s < ZI\ rn J I\ EN D I c AL c ( 311 l 0 0 ) 

COt\IWll PI1tHYPES1XDJS, zors, I X(){)].), LliGIX1 u;c;1100, Of-FSET ( 2 ) 

c 011110 tl h 0 DEL , HA x ll p r, M h x [l 0D1 Ii,, x 0 [) s , tl Ax c Alt Ill [ L r I I s c R I I TT y, Ip R 

surrr. r:ss Gr.1 rHTC'.S 

! , 

l. 
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4100 WRITE!IPR14110) 

. 4110 , .. 
'' . 4120 

' .. · ·' 

FORHAT! 31HDO YOU VANT GRAPHICS 
READ!ll.TY14120lIANS 
FORKAT!Al) 
IFIEOF!ITTY).HE.OlRETU RN 
IFIIAHS.E0.1HYIISCOPE 11 2 
IF! HllS.llE.lHYlISCOPE 0 l 
RETURN 
rno 
SUB ROUTINE REAN 

SUPPRESSED> 

" i • • c t e e • ~ t I • I I • • t C • O I • I I I I 4 O < I t II e I I • I I !ti le: t I I I e C I I I (! & • t I 0 t1 I I I I • I t • ._ I I I I I t I I t I 

• I 

c , .. : c 

. c 
c 

c 

. ,. 

PURPOSE TO RElllITIALIZE ARf~ AY Ct.LC AIW HNOM 

C OMllON !lid~ E, ITY PE / D DIP ( 3 0 I, NF I ELD ( 2 l 1 /lll011 AX < 2 l, AtWM HI ( 2 l 
C 0 H II 0 II K 0 II tH lT (15 ) , X IH. X , ll1 AX / XII Ill S ( 2 l , S P AC E ( 2 ) 
C 0 IH\D N XT 0N 1 DEC, DIP 1 Z C 0111 I S C 0 P E-" NB ACK / trn 0 D S / IC R 0 SS 
C 0 t\ t\O rl X ( 3 0, 2 5 l / Z ( 3 0, 2 5 l , NP T5 ( 3 U l , f( H 0 ( 3 0 l , D M f, G ( 3 0 l , [l DEC ( 3 0) 

co t111or~ Olls 1z,1001, rnl\x s < 2 lpII. '-<or1 130 l, tlDDE 
COllHON SKXHA X1 SKX/lill1 S KZMAX , S < ZM rn, KENO, C /\LG< 311l00 l 

COMMDH PidlTYPES1XOIS1ZDISJlX(10ll1 ltlGIX1 LllGllOD10FFSET!2l 
COHHDN HDDEL1MAXNPT1 ll AXOOD1M4XOBS1MAXCAL1IH ELP1ISCR1ITTY1IPR 

DO 100 J cl,HAXCA L 
00 100 J~l1HAXOBS 
CALCCI,JlnO. 

100 C ONTillU E 
OD 2UO Ic l,MAXBOD 
lAtWIH Il a Q 

' 200 CDIHIIWE 
. . ' R(TURI{ 

.- . . END 
SUBR OU TWE DU MP 

__ .l 

C • t ~ .. 'e ~ • · ~ • • t • t 1 • • • • e· t • • • • • e • o • • ~ • • • • • ·e. 0 • t • • c • • t c t • t • • • o • • • • • • t- • • • • • tl • ·, • • • • 

c 
c 

c 
c 

< c 
c 
c 

c 

c 

. ' C 0 MM 0 N M A I\ E, IT Y P E , El DI P ( 3 0 l , I\ F I E l. D ( 2 l , "-. N 0:; /, >'. ( 2 l , MW M IN ( 2 ) 
c 0 M M 0 i~ K 0 r i 11 : n ( l 5 ) , )'. H A x , rn A x J x '1 Ill s ( 2 ) , s p Ac E: ( 2 ) 

!iO 

C0/111 01-l XTO ! ~, DEC , DJ.Pr ZCON, I S COPE, MBA CK, trnoos , I CROSS 
c 0 ~: M 0 H x ( 3 0 , 2 5 ) I z (3 0 I 2 5 ) I I l p T s ( 3 0 ) 1 R Ii 0 ( 3 0 ) , [) I~ /, G ( 3 0 ) 1 B D E c ( 3 0 ) 

C 0 /HID H 0 [) S ( 2 / l 0 0 l 1 XII ,\ X S { 2 l 1 Ill 'I 011 ( ?o 0 ) 1 110 DE 
c 0 Ii H 0 tl s K x 11.\ x I s K x Vi rn' s K rn A x 1 s K rn rn ... KE rrn , c AL c ( 311 l 0 0 ) 

COM MON PI i: N TY PES, X DI S, ZD IS / I X ( J. 0 J. ) r ltlG l X1 UIG l\OD / OFF SU ( 2 l 
C 0 /'\ ti 0 ~ 11 0 D EL / M A X I l P T , 11 A XB 0 D 1 I~ A X 0 B S , 11 AX C t. l, 1H El. P 1 I S C K / l TT Y / I P R 

PU RPOSE PRINTS All VALUES rn CURREIH RECORD ON PRINTER 

~! R I TE ( I P R / 5 (1 l 
FOR.HAT ! 7H 110UEL 
CALL TYPOOD(O l 

CALL TO OS 

I BO D•O 
· CALL TYPt,IW ! IUOD l 
CALL TSCA 
RC:lURll 
El\U 

1AlO//l 

SU OR OUTIIH: h'RITEF ! IRET1Llltll 
Cc " c: c t t < : : ' ~ , r : : ( c c ! f c !: r : ' ; ~ t c -: : r c c 

1

t 
1
•• c r ' '! c <. c c c c '· c ( l t to , t r c c < c c. c :. c t e • !' t c. ~ ' 

c 0 lllllm ll A !ff I 1 Ty pt, fl [l r f' ( '.\ 0 ) , lff r El D ( 2 ) , /dlOM /\ x ( ('. ) I AN 011 J l l ( ?. ) 
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. I 
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c 
c 

c 
c 
c 

• f c 
c 
c 
c 
c 
c 
c 
c 
c. 

·'·' '. c 
c 

: C 

c 
c 
c 
c 
c 
c 

c 
·C 
c 
c 
c 
c 
c 
c 

c 

c 
c 

700 

710 

c 
c 
c 

777 

.c 
600 

c 
c 
c 
c 
c. 

6 1 

. . 
C 0 MM 0 I{ K 0 MM tlT t 15 l , X HA X , Zl1 AX, X fl INS C 2 I , SPACE C 2 l 

COY.MON XTDtl~DEC1DIP1ZCDtl1ISCIJPE,tlOACK1tHIODS1ICROSS 

c 0 IH'10 Ii x ( 3 0 I 2 5 ) I l ( 3 0, 2 5 ) ' Np T s ( 3 0 ) 'R 110 ( 3 0) I 0 I\/\ G ( 3 0 ) ' B DE c ( 3 0 ) 

c 0 ~ll\ 0 H 0 0 s ( 2 I l 0 0 ) I x M" x s ( 2 ) I IA~ 0 I l ( 3 0 ) , tl 0 DE 

C 0 H tl 0 I~ SK XH h X, SK X HIN, SK ZH AX, S < Z IH N, K[ ND 1 CAL C ( 311 l 0 0 l 

C 0 11110 N P l 1 t IT Y P E S , X D I S 1 ZD I S tI X ( 1 0 l l / Lf{ G I X , U{ G tW D , 0 r: F S E T ( 2 l 

COMMON HDDEL1HAXNPT1HAXDDD1HAXOBS1NAXCAL1IHELP1ISCR1ITTY1IPR 

PURPOSE VRITES h tlEI/ tiOD:L ON LOGICAL UNIT . LUN 
IF LUil lS THE SCRAT:H FlLE A P.ECORD IS ADDEO TO THE rno 
IF " DUPLICATE NAKE IS r-ourrn ON FILE IT MAY 0[ OVERh'ITTE 

IF THIS IS TllE SCRATCH f-ILE lT IS ASSUMEDTD BE ATTHE EDF 

IrtET -1 O,K 
0 EOF 
l P/..RITY 
2 DISALLOUED DUPLICATE NAME OR PARITY ERROR ON REA 

IF THIS IS SCRATCHFILE ~~I TE RECOiW .HERE 

lFtLUN.EQ,!SCRlGD TD 2000 ~ 

ELSE SEARCH THRU DISK f-ILE TO CHECK FOR DUPLICATE NAMES 

110 VE TO END 0 F FIL E B EF 0 RE· R EU IH DI I{ G 

IWRITE.,O 
IRET 12 -l 

IF OUTPUT IS ON SCRATCH FILE IT IS SEQUENTIAL 

HODEL FILE TO BE WRITTEN ON 
CHEC K FOR DUPLICATE NAHES 

DO 800 I"l1LliGIX 

lF(IU,llE.tH: .rx!IllGO TD OOO 
DUPLICl.TE NAME 

WRIH <IPR, 70 0 l 
FOf: llJ.T(4 :~ HDUPLICATE HODEL.TYPE. YES lF Di< TD OVER\lRITtl 

RElD!ITTY171UlIANS 
lf-(~0F!ITTYl,NE,0JGO TO 6000 

f-0 fUll, T ( f, l l 
HCIAtlS.NE.lHYlGO TO 8000 

REWRIH rn PLACE 

Ir/P-ITE~l 

GO TO 1000 

co rnnwE 

ADD OH 

•: . 
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I IJRIT E • 0 

c 
1000 CALL OPENHS(HOOEL1IX1LNGIX1ll 

c 

CAL l H R IT fi S I II D 0 El 1 f~ AM E / l HG M 0 ::>, NA/'~ E, I WR 1 TE 1 l ) 

C/\LL CLDSflS<f10DELl 
RETURH 

C SCRATCH FILE - ADD ON TJ END 
c 

.· 2000 BUFFER OUT(lSCR10l<NAME1KEND l 
IRET"VNITCISCRl 

c 
c 
c 
c 
. 0000 

RE TURii 

ERROR 
IRET.,z 
RETURN 
rno 
SUBROUTil~E TYPBOD<ISDDI 

. . -···- .. .. .. ..:. 

C t • • t • • • o o ~ • • • • • • e ' • t • • o • r • • • o • • • • • • ;. • t • • o • • t • • • t t • 1 t t • o • t o t t • t t t t • • t t t t 

c 
c 

c 
c 
c 
c 
c 

c 
c 

· C 
c 
c 

c 

c Ori M 0 i~ rl A,., E, I TY p b B DI p ( 3 0 l , lff I H D ( z l I t.IW~\ Ax ( 2) I AtWll lN ( 2) 

COMM ON KOMMNT(l5l1XMAX1ZMA X 1X~INSC2l1SPACEC2l 

c 0 M ti 0 N XT 0 N' D E c I D I p , l c 0 N , I s c J ? EI rrn A c I~: I I G 0 D s 1 I er. 0 s s 
c 0 M II 0 ,~ x ( 3 0 I 2 5 l I z ( 3 0 I 2 5 ) 1'4 p T s ( 3 0 ) ' l::H 0 ( 3 0 ) , B M A G ( 3 0 J , B D E c ( 3 0 ) 

C 0 f'i riO N 0 0 S ( 2 1 10 0 l, X fi AX S ( 2) / I 4 'I 0 M ( 3 0 l 1II0 DE 
C otlMDN S KXMI. X1 SKXMIN, SK Z MAX1 SK Z tlIN1KEN01 CA LC C 311100 l 

C 0 f IM 0 N P I / N T Y P E S , X 0 I S 1 7.D I S / I X ( 1 0 l l / L N G l X / Lt~ G Ii 0 D 1 0 F F S E T ( -2 ) 

c 0 Im (J :{ n 0 DEL .I'll A rn p T,. HA ;: B 0 D} MA x 0 B s} M A>: c H' IH E L p ' I s CR , IT TY , lP R 

TYPES OODY CO ORDINATES l~O PARAHETERS 

IDOD 0 0 PRINT ALL BODIES 
ELSE IBDD•BOOY NVHBER 

IF!NBODS.EQ.OJRETURN 

IF<Ir>OD.NE.OJGO TO 100 

ALL BODIES 

I BEG I I ~ " l 
l[fW u f~BO DS 

GO TO 200 

C ONE DODY 
c 

c 

100 IB EG INkIBOD 
lf:rlD"IUOD 

200 no 10 00 1~rr:r: G rn,rrno 

WKlf E !I PR ,2 )0 )1 
250 FO P- f'11\TC//5H ll ODY 1I3l 

IF ! ~: P T S I Il • E Q • 0 ) G LJ TD l 0 0 0 
I F I IT Y PE , E 0 , 1 l 1: R I TE ! I PR / 2 7 0 l ~ -l 0 ( I l 

2 7 0 F 0 F ~ I\ /, T ( ) x I 1t ll R. 11 0 ~ ' r: 1 0 • 2 ) 
I F ! I T Y P E • E 0 • 2 l I! R I T E ( I P P. , 7. 8 0 l t\ '1 AG ( I l ,. 0 D E C C I l , [l D I P C I l 

280 FO P.Ji AT( "X 1l3l ll·IAGt~ETilATI Oll 1Fl0 , 2/5H Ol: C 1fl0,21!lH UlP 1FlO. ?.l 
HP Tl ~I~ i' T S C I ) -1 
DO !JU O Jnl,!IPTl 
\.' i'. l i [ ( ~ n [~ I .: 'i ~· ) J ; >: ( I ; J J ,' Z ( I I J J 

2 9 0 r: (1 fU: AT ( 5 X r l J , J X > F J. 0 • 2 / 1 X , FJ. Cl , 2 l 

• ... L. 
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500 CONTINUE 

1000 CO !H itlU[ 
1/Rl TE C I PR , 1010) 

l 0 l 0 FO R I\ AT ( I ) 
c 

RETU RN 

END 
SU BiWU Tltl E TYPARCIODDI 

c I • t e O O Cl e O I I e e e 0 0 f t f O I I t I t t t t t t t t I It. ·, f I' t I t 0 t I • & • t C t 0 t 0 t t t I t t t t t t t t I t e t t t 

c 
c 

c 
c 
c 
c 

c 
c 
c 

c 

C 011r;0 N IH.11 b IT Y P E / [ID I P ( 3 0 I / t lF I E L D ( 2 l / MW 11 AX ( 2 l > /, N 0 I\ I N ( (: I 

c 01111[1 M KO ,'11\ rn (l '.i l J x ,.., A x I ZI\ .... x' x 11 I r Is ( 2 ) I s p Ac E ( 2 l . 
c o M H u N x TO i 1, o E c , o rr , z c o ! i , I s c J P E , r rn 1, c r~ , N a o o s , 1 CR o s s 
C 0 M Ii 0 t·I X ( 301 2 5 l , Z (3 0, 2 5 ) , Ii Pr S ( 3 0 l 1f-'.H0 ( 3 0 l / !.H: AG ( 3 0 ) , B DEC ( 3 0) 

co MM o N o c s c 2 , i o o 1 , x Ii,... x s 1 z 1 , r 4 .~ o 11 1 3 o l , 11 o o E 
C 0111!01~ SK XMf.X1 SK XMIN , SK Z llAX 1SKlIH11 1 KEN D1 CA LC ( 311 100 l 

co 11 rrn N Pr, ~n Y PE s, x o Is, zo J. s, Ix c l o 1l , LN G 1 x, LIH~ r~ oo , o FF s ET c z l 
C 0 tiM 0 N f-1 0 D EL / Ii A X I\ ?T 1 Ii A XB 0 D / !1 l\X 0 B S / I·: A X C Al / lH EL P / I S C R / IT T Y / IP R 

SUBRD UTHIE TO PRINT BOD Y P ARAl\E HRS 

IF<ITYPEeE0.2lGO TO 2000 ° 

GRAVITY 

~!R I TE CI PR1100l 

· 10 0 FO~MAT!l~H BOUY RHO! 
DO ?.00 lcl,l!CD DS 
IF!NPTSCi l .GT.Ol~R!TECIPR11501! 1 RKU Cil 

150 rGfU1A TC15'1 X'3F l0.2) 
200 CONTillUE 

RETURN 

C llAGNETICS 
c 

2000 11RIH (I PR 1 ZJ. 00 l 
2100 f0i:l\/,T ( 511 COOY14X 114H Mll GME TIU.T!Ot~ , 6H DEC 16H DIPl 

DO 2200 1 Pl1N OODS 
IFC NPTS Cil. GT .Ol WRITE <I PR1 150ll1 0HhG ( IlrODEC!Il1BDIP <I l 

2200 CONTINUE . 
RETURIC 
rno 
SUfJROUTINE TOBS 

Ce • • • • • ~ tt ei ••to ••••• '" ••• t t • • •' • • • • • • '_. • c • t t • • • • • t • o •tot• t c t t t t e • • • • t • • t • • • . 

c 
c 

c 
c 
c 
c 

C 0 I\ IW H tlt, Ii E 1 I TY P E, B DIP ( 3 0 l 1 IF I E L ll C 2 l / !. I ' 0 .'1/, X ( ?. l / /, 1\0 ~ lH ( 2 l 
C 0 t: M 0 I l K 0 I Hi iH ( J. 5 l 1 X t1 A X , Zl\ h. X , X '1 It! S ( 2 l / S P f, C E ( 2 l 

COHtlUH XTO l{1 DEC, DIP' zc o: i, ISCJ P [, N 8 t. c1 ~ , l lOO DS 1 lCKO SS 
C 0111\D 11 X ( 3 0, 2 5 ) 1 Z ( 3 01 2 ~, l / Ii P T S ( 3 0 ) 1 IU lU ( 3 0 l , 0 M /, G ( 3 0 l , [l D EC ( 3 0 ) 

CO~ili O N OL\S ( 2 1 10 0 l, XMA X SC 2 l / I/ .. 'i Oli C 30 l / liOD !: 
co 1111 o tl s K xti:. x, s K XII rn, s K z 11 Ax , s < rn rn, KE rw , c J\L c ( 31 , l oo > 

C 0 I '1 M 0 N P I / IH Y P E S 1 X D I S , ZD I S , IX C l 0 1 l 1 U; G J. X , LI l G ~~ 0 0 , 0 FF S ET ( 2 l 
C 0 Ii IW I{ 110 DE L , /{A Xt< PT , MAX 0 D () / .'1 f\ XO C S / :I f, X C AL 1 l HE L P / I S C I'! / IT TY / IP R 

PU RPO SE TO PRINT TH E OBSERHTIOllS 

\!RITE (IP R, '.iO l 
~ o FL>U,,\ i : .:.H Ou.> i 

fl f .:1:r I L:LD C I TY PE l 

1' 

.I. 



,' I 

, ·. 

64 

IFIO BS IITYPEtil.EO.O.lGO TO 2:>0 
\/RlTl !I PR , lOOlI1COO RD ( I I 10 BS ! I TYPE, II 

100 FORKATII31lX1Fl0.21lX1FlO.Zl 
2 0 0 C DllT l llU E 

RETURN 
EIW 
SUB ROUT INE TYPANOCJBOOl 

C 1 t • t 1 t • • • • t t • t a • 1 • • • t e t t t t t t • • t t c • ~ !, t t • e • • • t • t t • • • t • • t • • ~ t • • • • t t t • • t t t • 

c 
c 

. c 
c 
c 
c 

c 

c OM MOil ll AH E, ITY p E, 0 DI r ( 3 0) 1llFIEL0 ( 2 I, A fl0:1 Ax ( 2), ANDM rn ( 2) 
C 011 H Oil K 0 H IHH ( l 5 I , X ti A X , ZH AX 1 X ~I IN S ( 2 I / S P AC E ( 2 I 
CDMllQI{ XTOl~,f)[C1DIP1ZCDN1ISCJ?E,NB/.CK1t·rnoDS1 !CRO SS 
CDM HDN XC30125l1ZC3012511HPT$(30l1RHOl30l1BHAG(30l1BDECC30l 
COMMO N DBS ( z, 100 l, XllAXS C 2 l, If, •WH I 30 l, tlOOE 
c ONllUll s KXMA x, SK x11rn, s K ZHAX Is< z MIN1 KENDI c ALC ( 311l00) 

c o M 1rn 11 PI , N TY r E s , x D r s , zo r s , IJ: c 1 o 1 1 , L N G 1 x , LI l G 110 D , o F F s u c 2 l 
C 0 H Ii D N M 0 DEL 1 11AX11PT1 MAX B 0 D / HI, X DBS 1flAXCAL1 1 HE L P / IS CR 1 IT TY / IPR 

PURPOSE f'P-IllTS OUT ANOt':AL y FOR BODY IGQD 
IF lBOD EO.O OR HA.X[lQD{-1,TOTAL ANO/IALY IS PRIIHED 

1800 P J BOD 
IFCJU OD.EO .OlIOODnH~XCAL " 
IF ( I 0 0 [) • L T • II A X C H HIR I TE ( I P R 1 1 ::> 0 l I B 0 D 

100 FORMATClZHANOHALY BODY1I3l 
IFII DOO .[Q.MA XCA LI WRITE CIPR1200l 

200 FORM ATC13HTOTAL ANOMALY) 
NF "l!F IEL D ( ITYPEl 
DO 500 I "l.< fiF 
IFICALCIIB OD 1Il. GT.-.OOOOl.A~D .C ALC CI 30D1I l.LT •• OOOOllGD TO 500 
WIUTE (IPR, 400 l r, COO RD (I) I CHC (moo, l) 

400 FORHATCI31lX1FlO.Z1lX1Fl0.2l 
500 COilTIIWE 

RETURN 

EHD 
SUBROUTINE READF CIRET1LUHl 

C, • t t t • t t • • • • • • t • o • t • • c et•• o • • t •~(If• to c • • t: t • fJ • • • • t t • e et t • • t • t • t t • t • • t • • • 

c 
c 

c 
c 
c 
c 
c 
c 
c 

. c 
c 
c 
c 
c 
c 
c 

C 0 M It 0 I! I l A II E / I TY P b B D I P ( 3 0 l / I\ F I EL D ( 2 l , .HlO 11 A X ( 2 l 1 Al~ 0 M IN ( 2 l 
C 0I111 Clt l K 0M11 IH I 1 5 l / X 11 AX , ZM AX, X ~ Ill S ( Z l / S P /, CE ( 2 l 
COMt'1DN XTD N1DEC1DIP1ZCCHl1 ISC'.Ji'E,IW /,C K1tlBODS1 ICRDSS 
C 0 HM O N X ( 301 2 5 l, Z ( 3 0, 2 5 l 1 tl PT S ( 3 0 l / RHO ( 3 0), B MAG ( 3 0 l / B DEC ( 3 0 l 
CDl1 MO!l o as c2,1001,x:L\XS(Zl1U. 1rn1 ; 130 1,110D f. 
COMMUN SKXMAX1SKXMIN1SKZHAX1S<ZHlN1KEND1CALCC311lOOl 

C 0 H M 0 11 PI / IH Y P E $ , X D I S / ZD I S , IX ( l 0 1 l , LI~ G I X , LI t G M 0 D , 0 rF S ET ( 2 l 
C 01\ !-'.Oil I\ 0 DEL 1 llA XII PT 1MAXB0 D 1IIU0 BS111AXCAL1 I HE l P 1 IS CR, l T TY, I PR 

PURPOSE TD READ THE DI S< FILE LUN AND LOOK 
FOR Fllf: l~MiE INtlAl\E 

OPERATIOll IS DETERMINED SY I RE T 
IN P U T I R E T ., 0 S E/, R C Y F 0 R Id W F rn D F I L E I WI t. 11 E 

OUTPUT IP-ET 

1 ~Et.D EHH RlCDRD t..llD LIST FILE HAHE 
LT.O READ TllE <-IR ET lTH LAST RECORD 

-1 O.K 
0 ND T FOu:rn 
1 P /1 IZ I TY E ~ ~ 0 R 



I 
). 

•' · 

I 

.. 

c 

c 

c 

6 5 

KOU11T ul 

lF!IRET.EO.llGO TD 2000 
IF!IRET.EO.OlGD TD 3000 

c 
1200 

READ THE - RE T TH LAST RECORD 
Ii T 11 i c S .. 1- I 11 C T 

c 

c 
c 
c 
c 

c 

c 
c 
c 

c 
c 
c 

c 

1210 

DO 1210 Is:l,tlTIHES 
B/..CKSPACE LUN 
cotnrnuE 
our:r=rn !N(LUll10l !HAMbKE ND l 
IP- (T"' UN IT ( LUIU 
CALL REAN 
R E:TURll 

1300 I RET c-1 
RETURt~ 

2000 

2100 

220Ci 
2101 

3000 

lRET 0 1 LIST FILE N~HES 

nr:nl 
DO 2100 KDUNT•21LNGIX12 
IF(I XCKOUN Tl .EO.OlGO TO 210 1 
WRITE(lPR12200lNF1IXlKDUllT) 
NFoNF+l 

FORKATClX1151lX1AlOl 
!k[;Tc-1 
RETURN 

READ APPROPRIATE FILE 

CALL SAVClOOl 

FIRST CHEC K TO MAKE SURE rnnE IS SUCHAFILE 

00 3100 KOUllTr2.1L NGIX 12 
IF!I XCKOUNT loEG.NAHElGD TO 3200 

310 o c o:n rnuE 
IRE T 0 0 

C HODEL t~MlE tlDT FO UN D 
c 
c 

c 

RETURtl 

3200 C!.LL orrn11sct10:1ELdX1LllGIX,! l 
C A L L R E/, D M S ( I \0 0 r:L 1 I; Mi E, LI l G I\ 0 D , ll AM E l 
CHL CLDS/\S!llODlll 

C CHEC K O\' ER THE llODELS A ND FIX UP 
C ANY . OPER 80D I ES 
C Cl HOPE THYS IS NEVE~ l~E f.DED ll 

c 

DO 3300 lOODal , l!l)ODS 
HCllPT5(IC UD l . Lf:. OlGD TO 329:> 
I~ P T r. ~I P T S ! re 0 0 l 
lf( X!IGOD 1ll,E O , X (I OOO , ~PT l,~~D. 

X l ( I 0 0 D / l l • E 0 o Z ( I U 0 D 1 I{ P T l l S J T 0 3 2 !i 0 

C 't!OLJPS All OPEN DODY 
c 

l F (f~ P l ,t;C!./1/, Xl1P"l lNP r.:N ?l-1 
HPl "ilP T< l 

' 
J . ; • • .t. 



c 

HP T S C I fl 0 D) •II PT 

IAtWll (I BOD l onQ 

X(l0001NPTl•X(lDOD1ll 
ZCIDOD1HPTl•ZCIDOD1ll 

WRITE I I PR, 3240 l lOOD 

66 

3 2 4 0 F 0 R II AT ( 11H£l0 DY, l3 / 7 H CL 0 S ED l 

c 
c 
C IF ANY OODY llAS DUPLICATE CONSE :UTIVE POINTS, 
C DELETE OllE OF THEM 
c 
. 3250 NPTlnNPTSCI ROOl-1 

c 
c 
c 

D 0 3 2 7 0 K 0 U In" 11 tH' Tl 
IFCXIIOUDdZOUIH ).! lE .xtrnoo ,KJ:.JNT+ll !GO TO 3270 
lF{Z(IOOD1KOUNTl.NE.ZCIBOD1KJUNT+l) l GO TQ 3270 

DELETE THIS POINT 

CALL DELETECIOOD1KOU~T1IRETl 

IFIIRET. EO.O lGD TO 3270 
URIT E CI PR 13260llDUD,KOUNT 

3 2 6 0 F 0 RM Ar ( ~ H B 0 Dy .d 3 I 6 H p 0 rn T' I3, 2 2 H Du p LI c ATE A rrn DEL ET ED ) 

GO TO 3250 

c 
3270 CDNTillUE 

c 

3280 
c 
c 
c 
3290 

3295 
c 

3300 

lflNPTSCIBODl.GT.2lGO TO 3290 

HPTS (moo) "0 
WRlTECIPR, 320 0110 00 
FO~tiATl4HuDD'i''131DI! DELETED) 

RESET ALL BODY COORDS TO l~10l IF DODY DELETED 

IFCNPTSII OOD l.GT.OlGD TO 3300 
00 32 95 KOUNT•l1NPTl 
x ( I 0 0 D p rrn u N T ) " 0 • 
Z ( ![} 0 D , K DU IH l ,. 0 • 

COIHIIWE 

C O!Hlll UE 
C l.L L Rt:: A I~ 
IRET 11 -l 
Rf:TUKN 
EllD 
SUD ROUTINE ShVCKOUNTl 

-... ... -... . 

C1 • • • • •' • & o • c • • f c t,. ci • t • e •' • • c • ~ • • ~ o •to•• o e • • t t • • • • 1 • t t t c. t • t • • • • • e • t • t ~ • • 

c 
c 

c 

c 
c 
c 
c 
c 

c 0i\ 1-:0 ll Ill.II E' I TY r [I B D 1 p ( 3 0 ) ' 'ff I ELD ( 2 ) '/, tlOtl /1 x ( 2 ) '/, N 011 rn ( 2 ) 
c o .~ r; c 11 Koh M :n 1 i 5 1 , x 11 i. x , rn AX , x 'I 1 1i s c 2 l , s P ,, c c 1 z > 

c 0 11 t j 0 I j x TU 11 ' 0 E c I 0 l p , z c 0 1 l ' I s c J ) E , l·iS f, CK ' tHl :J 0 s I I CR 0 s s 
C 0 Mt\ Oil X ( 3 0 , 2 5 l 1 l ( 3 0, 2 5 ) , I: P T5 ( :\ 0 l , RH 0 ( 3 (1 ) 1 B Ii AG ( 3 0 ) 1 CD EC ( 3 v l 

COtlll O:~ OGSl2rl00l1Xi'\AXSl2l1!1.~0MC30l1llO DE 

co 1-1t\D 1~ s K XM 11 x, s K x M rn, s K rn Ax, s < rn rn, H rrn, c 11 L c c 31 , i o o 1 

C 0 HY. J tl PI, llT Y P [ S , XO I S , ZD I S 1 l X ( 1Cl1 ) , Lll G l Y.. , u : S p, OD , 0 f- F SE T ( 2 ) 

COMl\O il ViOOEL 1 MAXNPT1llAXOOD1!\A.X:OOS1tHXCl.L1 IHELf'1 ISCR, I TTY1 IPR 

OH!. ITOT/O/ 

PU RPOSE TO SA\' F. THE cu ~ r-:-n liOD EL rn CASE OF SYSTEl'I CRASH OR 0 
llf< USER ERROR 

liDDEL IS !JACKED ur EArTf:~ [VERY NBACK nEVISIDNS 



: 
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c 

DATA NllE\U300/ 
c AFTER llREW RECO RDS ARE O!JTPUT ,BACKUP FILE IS R!::h'OU1rn 
C SO FILE IS HOT TOO OI~ 

c 

c 

IREH•IRE'rli 1 
IFCIREW.LT.NREWlGD TD 10 
REllitrn ISCR 
IREw•O 

10 CO iH I tlU E 
I TOT .. I TOT +KOU NT 
IF ( ITO T. LT. tlB /.CK l R ETU R fl 

ITOTt:O 
C~LL URITEFCIRET ,ISCRI 
R ETURH 
um 
SUOROUTINE PLOBS 

C 1 • • • c • • • c e • o • • • c • • e o • t • • c • • • • • • • "' • ·, :, • t t • • • • t t t o t • • • o e • • • • • t • • • • • • • • • • • t 

c 
c 

c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

C 0 Ii/ID ll NM: r:, T.T Y PE / B (l l P ( 3 0 ) / llF I EL 0 ( Z ) / A IWfl /, X ( Z ), AN OM IN ( Z ) 

C 0 M Ii Oil I\ 0 11 IHH ( J. 5 ) / XM /, X, Zfl AX / X: '1 rn S ( 2 ) / S PH E <.2 l 
c 0 I Iii 0 N Xl Qt~ > () E c I D I p I zc 0 1 ~ I I s c J p E I tH~ A c K I N [l 0 0 s ' IC R 0 s s 
c ()MM 0 N x ( 3 0 I z 5 ) I z ( 3 0' z 5 ) I t~ PT s ( 3 0 ) J R H [j ( 3 0 ) I B 11 /\ G ( 3 0 ) I B D E c ( 3 0 ) 

c 0 llM 0 I~ 0 0 s ( z I l (I 0 ) I Xl'. Id'. s ( z I ' !11 .'l 0 II ( 3 0 ) I M lJ DE 
c u M II u N s to: Hi\ x I s K x MIN, s K rn Ax' s K zr. rn' KE 11 DI c AL c ( 311 10 0 ) 

c 0 M MON p 11 tH y p Es' XD Is s l[) Is I Ix ( l 01)' u~ G Ix, L l ~G 11 OD t 0 FF s n ( 2 ) 
C 0 H M 0 H M 0 D EL , H h XM P T , 1·1 A X 0 0 D , MA X 0 8 S / Ii I\ X C AL , IH E L P / I S CR , IT TY s I P R 

PURPOSE TO PLOT THE O OSC ~VED DATA OH THE TEKT RON IX SCOPE AS A 
DASHED LI NE .EH~ DASH OEGINS Al<D ENDS ON A OAT/\ POINT 

IFCISCOPE.EQ.2lRETURN 

SET UP SCALES FOR · DRAWING 

CALL SETSCL<l10l 

C PLOT hLL POINTS 
c 
c 

N F •H r: ~ELD ( IT Y PE ) 
D 0 l 0 O I " 11 llF, 2 
XX 11 COORlJ(ll 
ZZLOBS<IT YPl 1Il+OFFSET!lTYPEl 
Ct.l.L POil:T A( XX ,ZZI 
lF<rd: O.NFIELD(ITYPEllGO TO l:>O 
J "'I+ l 
XXr.COORD(Jl 
zz~OB S (ITYP E ,J)+Or:FSET(JTYPE) 

CALL D RA ~A(XX1ZZl 

100 COIHillUE: 
R ETUl~N 
E: ND 
S U r, r- 0 U T IN E P I. AllO ll ( J B Q D, I\ AU~ I 

c •. ~ ........ t f' •••••••••••• t •• c: 0 .......... 4 •••• t •••••••••••••• t 0 •••••••••• 

C r11:110 ll IUd\ b IT Y P l / 0 DIP ( 3 0 I / HF l ELD ( 2 l / MW,'l A>: ( Z l, i\IWM I IH 2 l 
c o M ~w r 1 1a1111111 T ( i !:i 1 , rn .>. x , n 1, x, x 'i rn s ( 2 1 , s r 1. et ( 2 l 
c Q ,·urn tl x TO 1 ~, o t: c , Dr P , z c n: l, 1 s C:P l , 1: n 1. c K, No J D s , 1 c Ros s 
(' ll '"l 'in ~J x ( ::< ·~: ? ' i ) I ! ( ? ": ? '.' ~ ; t ~ (J T' ( ? ,_, I ; r· 'I r ( :. ('\ ) I f' I'. I. c ( 3 (' : J !! [' E c ( ::: C' ) 

co 11 Kn ri o as < 2, J. o o > , xv, /> x s < ?. > , r "·rn M c ~ '' > , Mon;=. 

. . i.. 



' (J , 

c 
c 

I / c 
c 
c 
c 
c 
c 
c 
c 

j 
1· 

. I 

. . · c 

c 
c 

c 
c 
c 

c 
c 

68 

. - . . . . - - . . . . 

C 0M110 N SK X MAX, SK X 111N1 SK ZH AX / S :< ZH IN / KEN 0, CA l C ( 311 l 0 0 l 

C 0 IH\O I~ P I , tH Y P E S , X D 1 S , lD I S , I X ( 1 0 ll , LI I G I X, Lt{ G M 0 D , 0 F F S E T C 2 l 

C 0 M /iU N 110 0 EL / MAX I~ PT, HA X B 0 D, MAX 0 [l S, MAX CAL, IH t L P, IS CR, IT TY 1 IPR 

PURPOSE TO CALC ULAT E AND /J R PLOT THE ANOMALY 
JBOD BODY tw ~1orn 

KALK.,l1C/\LCULAH AN011ALY ELSE PLOT 

CALL SU BROUTINE TO CALC UL ATE ANOr.ALY 

lF(KALK.EO.llCALL CALCAN 

lF(lSCOPE.E0.2lRETU RM 

IBO D11 J[l00 
lF(J DOO .E O.OlIBO O•MAX CAL 

CALL ROUTINE TO SET SCALES 

CALL SUSCLCl10l 

PLOT ANOMALY 

XX °COORD (ll 
ChLL POINTAIXX1CALC(!OOD1lll . 
N F " lff I t: L D I IT Y P E l 
oo i oo r .. z,1-!F 
XXo.CQO RD(II 
CALL D~AWA (XX1CALC(IBD D1 Ill 

100 CO IHlllUE 
Ri:TUf~N 

EtW 
SU BROUTINE PLBOO (I CDD l 

! ' 

• . -- J _ 

C • I' t 1 c • • c c e e o • " • • c. o o ~ e • o c o • • • o • t • e • ~ 'c • • • c. • • • • • t • • • • • • • • • • t • • t • t • • I • t • t • • 

c 
c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

C 0 /Hi 01~ N At'1 t, IT Y Pt: , B [) I P ( 3 0 I , lff I EL 0 I 2 I, f.IW11t>. X ( 2 I, f. H 0 MIN < 2 l 
c on Mo 1 i Km\ MN T c i 5 1 s x 1; Ax , rn f\ x , x •1 rn s c 2 1 , s Pt. c E c 2 > 

c 0 Ii M 0 t~ x ro NI D E c I D Ip , z c DI l / I s co p E, " 8 A c K J 1rn 0 D s , I c R 0 s s 
c o 111 ·.rn~ x c 3 o, 2 5 l , z 1 3 o, 2 5 > , H r r s 1 3 o J , R Ho < 3 o ' , a 11 11 c c 3 o i , B o E c c 3 o l 
C OfillOi~ UBS C2 1lCiOl1 X'i/\ XS C2 l1Il.'l Oii ( 3 (J),l\ 0Dt 

CO f'illOt\ SKXllAX1 SKXM IN1 SKZMA>:, s:<ZMiti , KrnO , CHC 1311100) 

c 0 t\ liD ll r J. f tn y PE s I x DI s I l[l Is, IX ( l 0 l ) , Ll1 G I x, Lll GM OD f 0 r- F s ET ( 2 ) 
C 0 ll /lU I~ ~i 0 DEL , tl A XN PT / ~!A XO U 0 1 II f, X 0 0 S / /·\AX CAL , IH E L P 1 I S CR / IT TY / 1 PR 

PU RP OS E TO PLOT BOD IES 
DODY I BOD IS rLJTT ED 

IF l DOD•O ,~LL DODIES ARE PLOTTED 

lF(I SCOPE . EO.Z l RE TU RH 

SET SCA LE UP 

CALL · SUSC Ll 210l 

I STrI £lOD 
J UWcJ llf1P 
I F CIU UD .N[.Ol GO TO 100 



: .. , 
, ' 

' I 

.. 

c 

c 

c 
c 

c 
c 

c 
c 

lEHD•NBODS 

100 DO 200 I•IST1IEND 
NP T "tl P T S ( I l 
IFCNPT.LT.llGO TO 200 
zza-Z(I,ll 
CALL POlNTAIX<I1ll1ZZl 
D 0 111 Jc 2, I~ PT 
ZZ•-ZII1Jl 

6 9 

CALL DRAHAIX(I,Jl1ZZl 
lfCICROSS.NE.OlCALL DRCROSIX(I1Jl1ZZl 

111 corn rrwE 
200 C O!H l IWE 

RETURN 
END 
SUBROUTINE DRCROS(XX1ZZl 

C 011 !~OH 
COHMOll 
C 0 lllHH! 
COl\liOt~ 

C 0 I\ Vi QI~ 
COIHIOH 

C 01\t\DM 
COt\l\ON 

HAM [, lT Y PE / P, DIP ( 30 ) / l\F I ELD ( 2 l 1 A IWl'I /\X ( 2 ) / MW Ml Ii ( 2) 
K 0 I 1 f1N T ( 1 5 ) I x MA x I rn A x ' x '1 rn s ( 2 ) } s p Ac E ( 2 ) 
>:TO f l : D E C r 0 IP , ZC C I l / I S CJ ? C: / N [l ,H K 1 trn 0 D S 1 IC R 0 $ S 
x ( 3 0 I 2 .5 ) , z ( 3 (I, ? 5 ) I I\ p T s ( 3 0 ) I In! 0 ( 3 0 ) I B;; /\ G ( 3 0 ) , B D E c ( 3 0 ) 
0 [ls ( 2 I 10 0 ) Ix MA x s ( 2 ) I I"'~ 011 ( 30 ) I :10 DE 
s K x Ii Ax' $ K x 11! N' s I~ rn Ax I s :< lt\ lN' KE trn I c AL c ( 31, 100 ) 

PI, NT Y Pt S / XO IS, ZD IS t IX { 10 ll / lJj G IX, Ltl GM OD / 0 FF SET ( 2 l 
I\ ODE L, MAX fl PT, MAX 00D1M1\ X 0 GS, 11/1XCi\L1 lH EL P f I SC K / I TT Y / IPR 

DRAWS A CROSS AT POINT X1 l 

XDlS2nXDIS 
ZOIS2uZOIS 
CALL POWL\l):X+XDIS21ZZl 
CALL DR/\ 11 /, ( X X- X DI S?., lZ ) 
CALL POitlT/dXX,ZZ+ZOIS2l 
CALL DRA W ~(XX,Z Z- ZDIS2) 

CALL POWTACXX 1Zll 
P- t:TURI~ 
EIW 
SUBROUTillE SETSCLII\!HICH1ISCLl 

Ce t •I 0 C. C' e" t e • e 0 ft c; ~ O t I e It< t t I I 0 t t et t t t t t et t t t • • t t t t et 41 Cl ft• t t ~'et I I e • f It t 

c 
c 

c 

c 
c 
c 
c 
c 
c 
c 
c 

c 0 M IW ll I Ud I F., rr y p [:, 0 DI r ( 3 0 ) ' :ff I [ L 0 ( ?. ) > /, ~rn IU . x ( 2 ) ' A I rn ll IN ( 2 ) 
CU i; liU :J K 0 I\ M IH ( 1 !> ) 1XIL\X1 l :: f: X / X '1 Ill S ( (. l 1 S P t.C E ( 2 ) 
c 0 MI m ' ~ x T Oi-1 , 0 E c ' 0 I I' I 7. c 0 I J , I s c v E , , ! BA CK I ~rn 0 lJ s I I. c R 0 s s 
c 0 ll 1'i 0 I~ x ( 3 0 I 2 5 ) ' z ( 3 0 I 2 5 ) I I~ p T s ( 3 0 ) f r; H 0 ( 3 0 ) , A I'! !, G ( 3 0 ) , [I D E c ( 3 0 ) 
COlll\DN OGS ( 2, l(i(J ), >: ~l!. X s ( 2)' J ,, ·~ ()fl ( 30 ) I llOOt: 
c 0 M 1rn I l s K x I ~ f. x I $ K x IU :~ , s K z I 1 A x ' s I( ZI\ rn , K EN D I c /\L c ( 31 1 l 0 0 ) 

con 1: rrn p l, Illy p Es I XD Is I zo Is' I)'. ( 10 J. ) , !.Ii G I x, Lf l G 1: n [) ' r. Fr- s ET ( 2 ) 
CD.'il\ON HODEL, Hl>.Xll?T, H!.XllOD , l\t,XOOS1l',/,XCAL 1 mar, ISCR.1 ITTY1 IPR 

D Iii[ llS IOll LI tlE ( 13 l 

PU P.POSE TO SET UP 1n ::oo•,15 /\IW SCf.L[ s FOR GR/\PHiflG 
SC/..LES HAY DPTlO'<HLY DE PUT O:l 

HIHlCH"l UPPER GRAPH SET LIP CAllO l\ALJES l 

'· 
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1 

" 
I 

" 

7 0 1 ' 

... 
. ' . . - . -· ·-· ... ~ . . .. " - _. l. . 

c 2 MIDDLE GRAPHCOODIESl 

c 3 L 0 \!CR GRAP II C C 0 M IH ND S l 

.c 
c ISCL •O DO NOT PLOT SCALES ON SCREEti 
c l PLOT SCALES CZ O~ UPPER1HIDDLE AND X OH LDWERl 

c 
c X SCALE DEPENDS ON HOOE HJDEnl SCALES FROM 0 TD XMAX -DR~H 

c 2 SCALES FR 0 M X IH N S TO X llA X S- SK ET 

c 
I F ( t10 D E • E Q • 2 l G 0 TD 2 0 

c 
C. rn ORA\-/ MODE 
c 

c 
c 
c 

c 

X XII I I~" 0. 
XXllA X"XMAX 
GD TD 500 

IN SKETCH P.DDE 

20 XXlil/~ 0 S K XKIN 

XX/li\X" SKXMAX 
5 0 0 S X XIII H " X X 11 IN 

S XXl'\/1 X oXXl1AX 
GD TD (1000120001300~),IWHIC~ 

C U P P rn G R t.P H - P L 0 T S A t{O M t.L I E S 

c 

c 

1000 ZZl\ IM 0 ~llDMINCITYPE J 

z ZM l. x " /, rrn 11 A x ( IT y p E ) 
C t.1. L T 111ND0 C l 0 > 10 13 , 5 8 5, 7 7 0 ) 

LENZ c: 77 0-585 
GD rD ~OOO . 

C MIDDLE GRAPH - BODIES PLOTTED HE RE 
c 

7.000 IF(llO DE , EQ,2 ) G0 TD 2500 

c 
C DRAY HDDE 
c 

c 
c 
c 

c 

zz:·I rn ,, _ ZMA x 
zrn ,...x .. o. 
GO TO 2700 

SKETCH MODE 

2!i00 ZZ f'irnc-SKZIHX 
ZZMA Xa -S KZl'i l N 

C DO DIES ARE PLOTT ED ON NEG ATIV E SCALE WITH ZERO AT TOP 

c 

c 

2700 CALL Tl!Ill00(101lOl31l00,575l 
Ll: NZn575-100 
GO TO 5000 

C LO WER GRAPH - COfiMAllDS P~ ItHED HERE 
c 

c 

3000 xxr, rn .. o. 
X X M /, Y. "7 . 4 
Zn\Hl ••l. 
l l.M/, x m'.:\ . 
CALL T\l lfW0 (1 0 ,l 0 1 3 rl0190) 
L EIH .. 90 -10 

5 0 0 0 C /., L L D II I I: D 0 { 'f. 'f.~~ l N r 'f. Y, M /IX / Z Z MI~ 1 Z Z MAX ) 



\. 
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! I 
I .· 
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c 
c 
c 

c 

c 
c 
c 
c 
c 

c 
c 

5100 

7 1 

XDIS•CCXXHAX-XXHINJ/FLOAT!l00311•6. 

ZOI S•CCZZHAX- ZZMI Nl/FLOATCLENZll•6. 
IFCISCL,EO.OlR ElU RN 

ND~/ PLOT SCALES 

c ALL p 0 I IHA ( x XII Ill I z ZM A x ) 
C H L 0 r: A HA ( X X 11 A X / Zl M A X l 
c ALL Po r ti TA c x x ~i Ax, z rn rn > 

CALL DKAW ACX XKlN 1ZZHINl 

aar.;ce11a:an 

ANDHALY SCALE PRINTED 

ChLL POINTACXXHIN1ZZMAXl 
EN CODEC0 151101LI HE lZZ HAX 

5110 FO RHA TCFB.Ol 
CALL /,OUTST C0 1Lill El 
c " L L r a 11n A c x rn rn , z zr: r ~1 > 

Ell CODE ( o, 51101 l.Il!Cl ZZMIN 
CALL ADUTSTC81LINEl 
RETURN 

C llARK X AND Z SCALE S ON GRAPH OF llODIES 
c 

c 

!i 2 0 0 c A L L r 0 IN T A ( x x l·i I 11 , z rn A x ) 
rn c no E < o , :> 11 0 , u 1 H: , z z 11 Ax 
CALL f,OU TST!C1LillEl 
CALL PUit1Ti\CX>:lllt!1ZZMHll 
Ell C 0 DE C 0, 5110, LI 1-l [ l - Z Zt1 IN 
CALL ADUT S TC 8 1LI NE ) . 

XPO SnXXHAX- CX XHh X-XXMIHl/G, 
CALL POI NTA C XPOS , ZZM~X l 

1:14 C 0 0 E ( U , ~ J. J. 0 , L 111 E l X X Ii A X 
C /, L L /, 0 U T S T ( U , LI I l E l 
XP 0 s" x Xl1 rn + ( x Xl"i /\ x-x x M rn ) I 8. 
Ct-1.L POll!TA ( XPOS:ZZMAU 
Ell CODE ( 81511 01 L lN E) xxtlrn 
CALL AOUTSTID 1Ll NE l 

C Df\/;H /,LITTL E SQUARE THE SIZE OF TDLER!.~CE ALLD\JED FO R 
C CU R~OR lN PUT 
c 

c 
c 

c 

C t.L L P 0 ItH /\ ( X X I: Ill 1 Z Zll rn l 
X X., X X 1: Lll t 2. f.• >:lJ IS 
CAL L 0 K /, r~ A ( X X , Z Z M I II ) 
Z Z u ZZ f;} II t?. . q D l. S 
C H L 0 f<ldl ,\ ( X X , ZZ l 
C H L 0 I ~ A \/Id X Xl1 rn / lZ ) 
CALL DRAIU. CXXMill 1ZZ l11N l 

RET UP-N 

C DRAW MENU OF CO HHAHDS 
c 

!i 3 0 0 c ALL p 0 T.IH " ( (I • I 2 . ; ) 
rncoDE 11 0 , 5320 , ut1i::1 

!i 3 2 0 r:c_;;~ ,'\,\1 ( 
X &Oil Rtof( Ali CODY /,f:J 'IA LY POINT SK ETCH PARA H 



C t • • • • < • • • • • • c • • • • • e ' o t o e e o • • t o • o • • '• 111 • • o • ci • • • • • • • • ~ • • • t • • • • • f' e $ • • • • • • • t a 

c 
c 

c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

c 

c 
c 

c 

c 0 l'i liO N lltdl E' IT y p E, e DI p ( 3 0) , NF I ELD ( 2 ) t AN OH Ax ( 2 ) , ' · llOM rn ( 2 l 

COMM ON KOHMNT (1 5l1XHAX1ZMAX1X~INS ( Z l1SP AC~ ! Z l 

c 0 rHiO N XT 0 ~4 , 0 E c ' 0 I p , z c 0 r l , I s CJ :> Et N 8 AC K , ~~ n 8 [J s ' l rn 0 s s 
C 0 llM 0 II X ( 301 2 5 ) / Z ( 3 0, 2 5 l / NP T S ( 3 0 ) , f; If 0 ( J 0) , 0 MAG ( 3 0 l, B DEC ( 3 0 l 

COl1MON oosc z ,1001,x11us(Zl1H~OMC30)1/·W DE 

COM MUN SKXMAX1Sl<Xt:Itl1SKzt\AX1SKZMIN1KEtrn1CAL'C(311lOO) 

C U Vi 110 H PI , IH Yr I: S , X D I S , ZD I S > IX ( l 0 l l , Ul G I X, L NG II 0 D, 0 FF S E T C 2 l 

COM MOH liO DEL, MA XH PT,~ AX [J ODt tl4 X 08 S / MA XC A L1 IH EL P, I SC R / I TT Y, IPR 

PU~POSE TO CALCU LATE THE SRAVITY OR MAGNETIC AND~hLY 

AH D PUT THE NEW J ~ E IN CAL C (II AX CAL, 1-1 U: I E L D l 

DO 100 l 11 l1llAXD BS 
CALCCHhXCAL1ll•O 

100 CONTINU E 

CALCULATE ANOMALY FOR AN( BODY THAT HAS OEEN CHANGED 

DO J.000 IBDD ., l11lBOQS 
IFCHPTS(IBO DJ.LE,OlGO TD 700 
IFCIANUH(IDODlcLT.OlGO TD 70~ 

IF!lTYPE.ECo2lCALL HAGC IBOD l 
lF(lT~PE.EO.llCALL GRAVC(I BO)l 

II.NO il (I BOD l " -1 

700 HF •· l~FlELDCITYPEl 

0 0 8 V 0 l • 11 II F 
C/d. C ( IL\X CAL1 I l cC/1LC rnA>'.C!.l11l ~CALC (!COD, I l 

8 0 0 C Ol{T rn U E 

1000 corn INUE 
c 

CALL SAV (N[)AC K l 
Rf: TLJ P- N 
Elm 
S U fF' 0 U T ; ll E G IU. P 

C. a• e ft" c e • t • • • • • • • • e • • t • • • • • e • t • • • • • t • '• e • t c t c • • t: • t • t t • • t t t • • t • t 1 • t • t • t 

c 0111: 0 I ~ ll An I;, l T yr E' 0 DI p ( 3 () ) ' r ! F I [ L D ( 2 ) , t.1: Oii Ax ( 2 ) I I\ IW 1111~ ( 2 ) 

c 0 IHI u N K 0 :i .'1N1 { l !) ) J rn :. x J l Ii/\. x, x ~i rn s ( (. ) J ) f· Ac L { 2 l 



.! 

1: 
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. .' 

c 
c 

c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

15 

20 
c 
c 
c 

c 
c 
c 

25 
50 

c 

73 

CDH HDll XTDN1DEC1DIP1ZCDN1ISCO?E1NBACK1HDODS1 !CROSS 

c 0 llHO fl x ( 3 0 I 2 5 l I z ( 3 0, 2 5 ) , '~ p T s ( 3 0 l , RHO ( 3 0 l / B ~\AG ( 3 0 ) I B DE c ( 3 0) 

C 011110 N 0 B S C 2, l 0 0 l , X MAX S ( 2 l > IA.'{ 0 M ( 3 0 l / 110 DE 
COM MON SKXl1AX1 $KXMIN1 s KZ t\AX1 s K mm, K[IHJ , c ALC ( 311100) 

C 0 IHI 0 N P I / NT Y P E S 1 X DIS 1 ZD IS, IX ( 10 l l / L NG I X, L NG HOD / 0 H S ET C 2 l 
c 0 H /iO H ti 0 DE l / !i Ax tl p TI MA x [) 0 DI MA x 0 B s I MA x c Ill I IH E l p, Is c R I IT TY I Ip R 

DIMENSION LIHEC3l 

PU RPOSE - TH I S R 0 U T IN E H II f.! 0 L E S I. L L D I S P L A Y S AN D rn P U T S 

rn GRAPHICS MODE . THE CO Ml\AHDS TYPED AT TH E 
BOTTOM OF THE SCREEN CAN HE ACTIV~TED BY PLiCING THE 

CURSOR OVE:R THE COPMllAtlD MW HITTil~ G ANY Cll/\RACHR 

(IWTE-SOME Cml'HNDS ItlTERPRET THE CHARACHR AS A BO 

NUMBER(0°ALLll 
, 

A SINGLE BELL HEANS TH E PROGRAM IS EXPECTING A COMMA 

A LONG BE LL HE/\NS AN ERRO~ HAS OCCURED AND A NEW 

SHOULD BE CU RSDR D IN 

DATA IQUEST/63/11DDT/46/1IC/67/1IA/65/ 

C 0 NT R 0 l CA H 8 E r: ET UR lff D TJ ' \.!HAT TO D 0 1 H 0 DE A IH TI HE 

BY HITTir<G THE QUESTIOll llt..RK 
COIHIWL CAH BE RETURllED TJ COMMA ND HOOE BY HITTING C 

CDtlTRAL CMI BE r:ETURtffD T0 COMHAND IHPUTCl BELLI 
AT ANY TlHF. BY HITTING A 

IFCISCOPE.E0.2lRETURN 
DO 20 I c l,3 
CALL SUSCLC!Jll 
COIHJHUE 

PRrnT OUT COMMhNDS 

CALL PL OB S 
GD TD 100 

ERROP. ON LAST GRh.PHIC IllPUT-RETRY CO:-iMAND 

DO 50 1"1'13 
CALL GELL 

C AWAIT NEXT COMMAND 
c 

. , 100 CALL BELL 
I llR ECOV•O 

c 

c 
c 
c 

200 CALL SETSCL(3,0l 

CALL VCURSR!ICHAR1XX1ZZl 
HllCll f..K ,E Q. O) (.Q TO 25 
IFC ICHt.R.EO.lOUEST l GO TO 9903 
l f- ( I C I l /, P- • E Q • I C l G 0 T 0 1 5 
IFIJCHA R.EO .IA) GO TO 25 
If-<ZZ.Lt.o •• o~.zz.GE.3. )GO TQ 25 
IFC XX .LE.O.lGO TO 25 

CHCUL.'.H \.'llICH cc 'l!!. ~!rl HS OEE ll cur.snRD 

L 



J 
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74 " . - .. - .. . ...... . ..... . . . - . . . . . 
ICOM•2*IFIXIXXl+IFIX(ZZI 

IFCICOH.LT.l.OR,ICOH,GT.l~l GO TO 25 
GO TO (ll001120011300114001l~001l6001l7001l8001l90012000 

s ,2100,2200,2300,2~001,1coH 

c ---------------------------------------------------------c 
c 
c 
c 
c 
c 
c 
c 

ZOOM · 

SETS DRAW PARAllETERS - USER POINTS TO LOWER LEFT 
CUR~ER AND UPPER RIGHT 
TO RESET ORA\./ 

1100 CALL snscu2,o> 
c 

c 

c 

BOTTOM LEFT 
CALL VCURS~CICHAR1XXB1ZZB) 
IFCICH/\R,EQ,OlGO TO 25 
ZlCln-ZZD 

. IFCICH/\ R.EQ.IQUESTJGO TO 9900 . 
IFCXCHA R.EO.IClGO TO 15 
IFlICHAR.EO.IAlGU TO 25 

TOP RIGHT 
CALL VCURSR(ICHAR1XXT1ZZTl 
IF!ICHAR,EQ,OlGO TO 25 
zzrn-ZZT 
IF(ICH/\k,EO.IQUESTlGO TO 9900 
IFCICHhR.~O .ICl GO TD 15 
If(J.Cli!,R.EO.ItdGO TO 25 
IFCZZT.LT.O,J GO TO 25 
IFCXXB.GE,XXTl GO TO 25 
IFCZZ B.LE .ZZTlGD TO 25 
S K X I\ 1 .. X " X XT 

. S I ~ X t\ I N " X X l:J . 
SKZl\If1aZZT 
SKZMAX nZ lB 
GO TO 100 
CALL HPHAH 
RETURN 

C REDRA\./ 
c 

c 

1200 DO 1210 1°113 
CALL SETSCL(l,l) 

1210 COIHINU E 
1noo 0 0 
CALL PLOOD{Il30DI 
CALL PL/diOIUitlODl 
CALL PLUBS 
GO TDlu0 

C CROSS 
c 
C CROSSES CAN BE TURl~[D Jtl Mm OFF ElY THIS COIHiAIW 
c 

c 

1300 IF<IC ROSS.EO .ll KROSSnO 
IFCl C~DSS .EO,OlKROSS•l 
lCRD SSuKRDSS 
GO 10 100 

C BODY 
c 

1400 LASTf\Du-1 
c 
c iHE usu~ SHitn: s THE e;ur; su~ AROUIW 1llllS TH~ uOD) IWllfltR 
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I 

' 

7 5 

c SUCCESSIVLY UtHIL HE ~ANTS TO FlllNISH ORAIHNG THE 

C £JODY. HE CAil DO THIS llY HITTING • OR OY CHAl~GING OODY NUMllER 

C THAT HE IS HITTING 
c 

CALL SETSCL(z,ol 
1420 CALL VCURSR<ICHA~1XX1Zll 

ZZ•-ZZ 
IF ( IC fW~ , E 0, 0 l G 0 TO 14 4 0 
IFCICll/\R,[O ,I QUE srl GO TO 1440 
IFCICHA R.EQ.IClGO TO 1440 
IFCICHAR.EQ.IAlGO TO 1440 

C· 

c 
c 
c 
c 
c 
c 
·c 

IF ( I C H AR • N E .I D 0 T I G 0 T 0 l '' 5 0 

rnrs IS THE LAST POINT I'l THE BODY .JOH! END TO OEGINllING 
A IW RE TURN TO C 0 P'1 AND tlO D E 

H LAST CH AR, \I A. S A C 0 M Ii AND , ERP. 0 R 
THAT IS IF THERE Id~ E N 0 ? 0 ItH S HI THE B 0 DY 

c .. 

c 

IFCLASTllD.EQ.-l)GO TO 25 

XX• X ( Ll.ST 8Drl I 
ZZr.Z(l/.. STBD,J. l 
llPT .. NPTS CLA STBO l n 
IFCNPT, GE ,MAX NP TIGO TO 1440 
XCL AS TOD 1 NPT lcXX 
Z ( L/1 S T !l D , tl P T l " Z Z 
REVZc-ZZ 
CALL O R AUA IXX, ~E VZl 

ll PT SC US TDD l "I~ PT 
c AL l s /, \' ( rrn Ac K) 
IAN OI\ ( LA STBD l aO 
GO TD 100 

C £JODY BUILDlNG ABORTED 
c 

c 
c 

1440 IFCN PT.LT.M AXNP TINPT• NP T+l 
XCLhST f.l D, NP Tl cX (Ll. STBD 1ll 
ZCLA SHlD d lPT lcZ(LASTBD,ll 
Ih N 0 IH IG 0 D l " Cl 
P-E:\'Zc-ZZ 
CALL DRhW~(XX.REVZ l 

GO TO 25 

C tlE\.! DODY POINT TO OE AD DED AND DRAllN 

c 

c 

1450 If.lDOKf<Ul\ GCIC llAR l 
IF!ID OO .LT.l. O~ .I BOD.GT , MhXB J))GO TO 1440 
I F C I BUD , GT. N 0 0 D S l trn 0 0 S a IG 0 D 

C CALL ROUTHlE TO CHECt< ll H:: TH ER THI S PDltlT IS SPOSED 

c TO HAVE THE s1,r1E CO.OROS t.S A PREVIOUS OtlE 

c 

c 
c 
c 

c 

IW t\BU:."1 
CALL CH ECKCNUM OER1Xx,zz,r ourg0 ,1D UPP T1l Rt Tl 

IF POINT OUT OF RAtlGE 1E ROR 

IFCI~ET, G T.CJ GO TO 1440 

t ~ PT r 1! PT S C I ~ 0 D l 
lF(NPT,G E .M~ X NPT l GO 10 1~40 
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76 

IF(NPT.EQ.OlGO TO 1470 

c 
C IF ADDING POINTS TO PREVIOUS DODY 
C SKIP /,R OUND LASl' POIIH 

IFILASTOD.EQ.-llNPT•NPT-1 
c 
C DRAW THE NEW LINE OR POINT 
c 

REVZ•-Z(IOOO,NPTI 
I F ( I C R 0 S S • E Q • l ) C A L L D R C R 0 S ( X ( I B 0 D , I{ PT ) / RE V Z l 

. . . IF ( I CR 0 SS • 1-I E .1 l CALL P 0 IN TA l X ( l[l 0 D, NP T l / REV Z l 
REVz.,-zz 
CALL DRAWA CXX1REVZl 
IFIICROSS.EO.llCALL DRCROSCXX1REVZ) 
GO TO lli 75 

· 1470 REVz .. -zz 
IFCICRO SS .EQ.llCALL 
IF CIC R 0 SS , 11 E • ll C ALL 

. 1475 LAST BD 0 IOOD 

ORCROSCXX, RE\'Z l 
POINTACXX1REVZl 

c 
c 
c 

NPTa:NP1+l 
. . . . X ( I 0 0 D, ll PT l • X X 

ZCIBDD1llPTl 11 ZZ 
'N P T S ( IC 0 D l " N P T 
IAN OM (!BOD) .. o 

CALL SAVCNOACK) 
GD TO 1 1120 

DELETE 

1500 CALL SETSCLC210l 
c 
C INPUT POI~T TO BE DELETED 
c 

c 
c 
c 

c 

CALL VCURSRCICHAR1XOLD1ZDLD l 
ZDLDa-ZOLD 
l FCl CH/1R.EO.OlGO TD 25 
IF ( I C 11 /, R , E Q • I Q U E S T l G D TO 9 9 0 0 
IFCI CHhR.EO.IClGD TO 15 
IFCI CflAR.EQ.IAlGO TO 25 
KOUIH r.-1 
tWMOEr\"' 1 

1510 KOUNTnKOUNT+l 
CALL CHECK C llU llG ER / X 0 L D, ZD L D, B 0 D 1 t1PT1 lR ET ) 
IFCIR ET ll52011530125 

I 

UNl1SSIGNED PDrtlT 

1520 IFCKOUl:T.GT.OlGD TO 100 
GO TO 25 

C P 0 IIH 0 E L 0 N G S TO B 0 D Y 10 0 D / P 0 I t lT 1-1 P T 
c 

c 

1530 CALL O~LETE!IBOD1NPT1IRETl 
IFCNPT.ll E,ll GD TU 1540 

C FOR FIRST POINT II! BODY1REJOI 1l WITH LAST 
c 

c 

HP 0 NPTS ( IDOD l 
XCIB001N PJ 0 XCIBOD,ll 
ZClilU D, t;P l uZ(IOOD1ll 

1540 CALL PLBODCIOODl 
c ALL s /... \' crrn Ac K) 
GO TO l 5l.O 
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c 
C ANOMALY 
c 
1600 I CODutlUliB C !CHAR l 

KHK•l 
c 
C CALCULATE AIWt1ALY AND PLJT 
c 

c 
c 
c 

1700 
c 
c 
c 

1720 
1723 

c 
c 
c 

c 
c 
c 

l 730 
17 32 
1735 

1790 
c 
c 
c 

CALL PLAHONCIBOD1KALKl 
GO TO 100 

INSERT 

CJ.LL SETSCL ( 210 l 

CURSOR IN THE 2 POINTS O~ EITHER SIDE OF NEW ONE 

CALL VCURSRCICllAR1XDNE1ZDHEl 
ZDN E11 -ZONE 
IFCIC llf.R.EQ.OlGO TO 25 
IFCICH AR .EQ.IQUESTl GO TO 990~ 

HCICllA R.EO.IClGO TO 15 
IFCICll M~ .EO.IAl GU TO 25 
CALL VC URSR CICHAR1XNEW1ZNEWI 
Z NE 11 " - l tl E 11 
IFCIC HhR .EO.Ol GO TO 25 
IFCICHhR.EO.IOUES TlGO TO 9900 ' 
IFCICH ~R .EQ.ICJ GO TO 15 
IFCICH AR.EO .IAJ GD TD 25 
CALL VCURSRCICHAR1XTW01ZTUOI 
ZTl lO .. -ZT\10 
IF (IC HA R. E Q. 0 l GD TD 2 5 
!FCI CllAR . CQ.IQUt:S Tl GD TO 990:) 
IFC LCHAR .E O. I C IG U TO 15 
IFCI CHAR .EO,IAlGO TO 25 
IWM DE f: " 1 . 
C h L L CHECK ( tW MB Er.., X tH: Ii / ZN E II, ID UP B D / l DU PP T / IR ET) 
IFCI Rf: T.E Q,llGO TD 25 
t~CH/'d !G 3 0 
KDUtn == O 
IWK 13E l ~ <- O 

IW II D Er." tW Ii SER 4- l 

CHECK THE FIRST OCCUREtic: OF rornT O c~E 

CAL L C II EC I( ( NU Ii C. ER , X 0 ~{E / ZONE, I rn D / t~ P T, I iU T ) 
I F c 1 11 E r l 1 7 9 o, l 7 .3 o, 2 s 
tWi·\ZcO 
1 Wt\2 c t~UM2+1 
C/,LL CH[CI: ( 1:u112, XT\I01 lT H01 rn;:Dz, ~!PT21 IP-ET) 
IFC! RET J17 23 117 40 125 
lF(llPT2.NE.Cl~PT{-lllGO TD 1732 
IFCI GOD.NE .I BOD2 JGO TD 17 32 

THE POIIH Fou:rn rs THE o ~~= AFTER Tt:E FIRST 

CALL 111sERTcxr:u1,rnE11, 1 eoo,~P r, IRE TJ 
CALI. PL BOD CH DD l 
N C IJ A I ~ G" I\ CH/, NG+ 1 
HC KOUIH . NE .Ul GO TO 1795 

GD TH i!. u Al L L llff s rn n 0 T ~ D rn E c TI 0 N s 

KOUtlT .. 1 
S /, \' [; ~ r.: ;.:o I; E 
XCNE .. XHO 

. .: ... i 
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7 8 

....... . . ........ - . . .... . . . ....... ·~ . . . . .. _..._ . - .. .. - - l.. 
XT'r/QaSAVER 

CALL VCU RSR tICllAR1XOLD1 ZOLDl 
ZDLD .,-ZO LO 
lF(lCHAR.EQ.Ol GO TO 25 
IFClCHAR.EO.I QUES TlGD TO 9900 
IF C I Cl! /, R • E Q • I C l G 0 TD 1 5 
IFCICHARcEO.IAlGO TO 25 

C ACCEPT HEW P 0 I IH 
c 

c 

c 

CALL VCURSRCICHAR1XNEW1ZNEWl 
Z I~ f: II"·· Z NE H 
1.FCICll llR.EO .Ol GO TO 25 
IFCICH AR .C Q,I QU[S TJGO TO 9900 
IFCICH AR .EQ .IC l GU ID 15 
IF C IC 11/, R • E Q .I h l G 0 TO 2 5 
HUliOERul 
I~ Cl! Id~ G r. 0 
CA l l c H[ c K ( Nu M 13 rn, x r~ ~ II , ZN EH ' I D up B D, I Du r p T J IR ET ) 
IFCI RET .EO.llGU TD 25 
NUViLI Er. .. 1 

l 0 27 C f>. L L C H t C I( C tW II [3 ER , X 0 L D 1 ZO L 0 , I :w D / I\ P T / I R E Tl 

IFIIRETll 8 4011 830125 

18 3 0 IF ( l[l u r B D • E (l • I[\ 0 D • A rrn. ID up r T 0 E Q • N P1' ) G 0 TD 2 5 
CALL SAV(IUJ/\CKl 
I WDl\C !BOD l <>CJ 

t!C H/, NG 0 NCll/JlG{ l 
X ( I 13 0 0 / 11 P T l .. rn E II 
Z C Il30D1N?T) cUlEH 
CALL PLGDD<rnnol 
GO TD 1827 

C FIRST DATA PDIHT HOT THERE 
c 

c 

l 0 4 0 IF (tl C H At\ G • GT. 0 l G 0 TO l 0 0 

GU TD 2 5 

C DRAW 
c 

c 
c 
c 

1900 HODE"l 
I CDD~O 

ChLL PLGODllGODl 
GD TO J.00 
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c 
c 
c 

c 
c 
·c 
c 

· c 

c 
c 
c 

'. 

7 9 

2 0 0 0 110 D E " 2 
lBOOnO 

2100 

CALL PLBODCIOODl 
GO TO 100 

RECOVER 

NRECOVaNR.ECOV-1 

HRECOV COUNTS HOW FAR Bl:K TO RECOVER 
lF ( TH E f{ E c 0 v ER c 0 M f1 A rrn I 5 R E p E A T E D L y E x E c u TE D 

EACH EX ECUTION WILL RECOV ER A MORE PREVIOUS MODEL 

IRET><N f\EC OV 
CALL READFCIRET1ISCRl 
IfCIRET.G E.Ol GO TD 25 
!BOD• O 
C/ILL PUlODCI BOD l 
GO TO 200 

C Pi\RAM 
c 

c 
c 

2200 I BOD•NUMB CIC HAR l 
IFCIBDO.LT.O,OR,l[JOD,GT.tiAXBJDlGO TO 25 
CALL PDI NT Al&.012o5l 
CALL ALPllMI 
CALL Pf.iU. ll!IOO Dl 
CALL SAVllHlACKl 
GO TO 100 

C MAGtiET IC S l\ODE 
c 

c 

2.300 IFCITYPE,rlE.2lCHL REAN 
ITYf' Eu2 
CllLL PL09 $ 
GO ro 10 0 

C GRAVITY HOOE 
c 

c 

2400 IFIITYPE,flE .llCALL REMl 
ITY PE" l 
CHL PLOBS 
GO TO !00 

C END RE TU RN TO WHAT TD DO 
c 

9900 Cf.LL HPH/:, fi 
P.f:TUKH 
E r~o 
f- UriC Tro:1 tlU~i £l llCl !AR l 

Ct et t t c ti • t c • • • • '• • • • • • c • • • • • t • • • • t t • • • 't • • • • • 4 • c • t • '• • ci • • • • • • • • • • t 

c 
c 

c 
c 

CDtit:or~ t{Af"d:'., l TYf' Ei BDl p ( 30 ) J t!f-I [L D ( 2 }' Af{Q.'\A>: ( z) J ANOI \ rn ( 2) 
COlillO:: KOi\li:H ll '."> l1 Xf~AX1ZllAX1X .' illlSC2 l1S P /,C l! Z l 

COMliOll XT ON 1 UEC , OIP 1 ZC Clt11ISCJ <•E,fWhCK1l~i~ O DS 1I CROSS 

c 0 MM 0 Ii x ( 3 0 , 2 5 ) I z ( 3 (1 I 2 ~ } I I l f' T 5 ( 3 0 l ' ~ H 0 ( :i 0 } I D MAG ( 3 0 } ' B D E c ( 3 0 l 
c o 11r:0 1: o ~ s 1 2 , H i o , , xn A x s 1 2 , , I ~, • rn r i c 3 o 1 , 11 o o E 
c 0MM011 s K x ti Ax ' s K XI\ rn J s K rn Ax J s < ZM I I l, K EI{() > c AL c ( 31} 1Cl0 ) 

CC1 ii110 tl P I r N TY PE S 1 X D 1 S 1 l D I S 1 TX ( l 0 1 l r LI; G I X, LI l G 110 D 1 0 r-r S ET ( 2 ) 
c u H Mo N Ha Di: 1. .. flt, x ri PT, H 1. x r. o o, Ii" x ons, 1111 x c AL, rn r- 1 P, 1 s c R .• I TT Y, 1 PR 

CJ.LCULAH GOO \' IW~·;[)[;l. FOR CllARhCHR UOOY 1w:rncr. !CHA R 

,: 

- .i 



I 

·' 

c 

c 

8 0 

- .. . . - - . - . - ... . - .. . .... -
IF BODY IS INVALID IW'IEl"O 

DATA 17ERD/48/ 
NUMB" ICH/\R-I ZERO 
IFINUHB.GT.O.AND.NUMB.LE.HAXBODlRETURN 
rwtrnco 
RETURN 
END 
SUBROUTINE CH ECKWUM BER ,x x,zz, IDU P(lO ,IDUPPT, IRETl 

, ., . - ·. ___ .!. 

.. c .•••• ~•• fl• ••••rito••················ ············e••················· 

c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

. c 
c 

c 

c 
c 
c 

c 

C 0 I iM 0 1 l I Ud I E , IT Y P Et B D I P I 3 U l , fff I H D I Z l , t. I :0 !\ A X ( Z J , td WM I t l C Z J 

C 0 H MON K 0 /'./IN TI 15 l, X 11 AX, rn AX, X '1 INS ( 2 l 1 S PI\ C E ( Z l 
c 0 ~: llU N XT or~, 0 E c , 0 Ip I zc 0 N, 1 s c J p E, rrn A c K, rrn i) 0 s, IC r, 0 s s 
C 011M01 l X ( 3 0 / 2 5 l 1 Z ( 3 0, 2 5 ) , f~ P T S ( 3 0 ) 1 R H 0 ( 3 0 l 1 B 11 AG { 3 0 l , B DEC ( 3 0 l 

C 0 I\ M 0 IJ 0 B S ( 2 / l Cl 0 ) / X 11 h. X S ( 2 l ' U •rn M ( 3 0 l 1 tl 0 DE 
COHHOH SKXHAX1SKXHIN1SKZMAX1SKZMIN1KEN01CALCl311100l 

COl\HON PI1flTYPES1XDIS1ZDIS1IX(lOll1LNGIX1Lf!GMOD10r-r-su12J 

C 0 Ii MON It 0 DEL, t1AXtlPT1HAX GOD 1 11A.X0BS11111 X CAL, lH EL P 1 IS CR, 1 TT Y, 1 PR 

CH ECKS POitlTS INPUT TO (lQDY,IF THIS POINT IS IN APPROX THE 

S A I l E P L/, C E A S MW TH ER IT I S H h D E E GU H T 0 IT 
OUT OF RANGE POINTS 11AY HSO BE CH ECKED FOR 

THE IWHBER TH DUPLICATE PJ1rn IS . CHEC KED FOR 

xx-x 
zz-z 
c 

V/\LUE TD BE 
VllLU E TO BE 

flETURN 
IRElnl 
lDU PBDaO 
IDUPPTr.O 

POINT DUPLICATED 
lRE T •'\) 

CHEC KED 
CHECKED 
POINT OUT OF RANGE 

IOU Pfl0:.BODYtlU~\f3ERJF IDEllTICAL POitlT 
lDU PPTaPOINT NO, JF IDENTICAL POlllT 

POifH Ut!ICUE 

f~ LI ~i [l LI P " 0 

IRE T c:-1 
ID UP[JOnO 
IDUPPT•O 

DO 100 IDUPBD•l,NDDDS 
N p T ~- ,, p r s ( I D u I' l\ a ) 
IFC NPT.LE.OIGO TO 100 
DO 90 IDUPPTr.J. , llPT 

IFU.BSCXX-XCIDUflf3D,IDUPPTll.GT.XDISIGO TO 90 
IFIA BSCZZ-Z llD UPBD 1I DUPPTl l.~T.Z OIS l GO TO 90 

DU P LI C AT E P 0 I IH 

fW MDUP "f-WHDUP ~ l 
IF-l llLH\OUP.LT.tlUMCER I GO TO 90 
!RO" o 
xx"x ( J DllPflO , IOUPP Tl 
ZZnl (l DUPBD1IOUPPT J 
nETurrn 

c:o c o:n rnur: 



'· i 

c 
c 
c 

c 

100 CONTINUE 

UNIQUE POillT 

rn ET•-1 
ID UPOD aO 
ID UPPT oO 
RETU RN 

END 
FU NC TI ON COORD ( !NDEX l 

8 1 

. ·' 

C • • • • o • • e c • • • e • • c e • • o • • • • • • • • • • • • • • ·, • • • • • • • ' • • • • • • • • • • • • o • • • • • • • • • • • • • • • 

c . c 

c 
c 
c 
c 

c 

c 

c o~~liON IU-H[:, IT YPE1 BD I P ( 30 ) , t~FI[ L D ( 2 J , /.liOi'\/\)'. ( 2 l1fl NDMIN l2l 
C 0 ,'i II 0 Ii K 01111 NT ( l 5 ) , Xl-1AX 1 l I\ AX, )( ~ INS ( 2 l 1 S PAC E ( 2 ) 
CDllMOll xrn11, [) [C, DIP , ZC ON, ISC::JP E, trn t. CK , Ii ODDS , IC ROSS 
C 01\ M 01! X ( 3 0 , 2 ~ l / Z ( 3 0, 2 5 l 1 N f'T S C 3 0 ) / RHO C 3 0 l 1 B 1-1 AG C 3 0 l 1 0 DE: C I 3 0 l 
C 0 M110 I~ 0 fl S ( 2, J. U t• I / X 11 AX S ( 2 ) 1 Ill 'l 0 M ( 3 0 l 1 t10 DE 
CO MMOI~ SKXllAX 1 SKX11rn, SKZli /,X , S< ZMIN1 KEtrn , CALC ( 31, 1 00 l 

COMM[IN PI1 NTY PES 1 XDIS 1 ZDlS , IX ! l Ol lt LNGIX 1 LNG110D , Or:FSE T(2) 
C 0 tlM 0 N ~ID D EL / l·l A Xii PT 1 MA X B 0 D 1 11 ~ X 0 B S / tl AX C /1 L / IH E L P 1 I S C P. / IT TY / I P R 

PU RP OSE -T O CALC ULAT E · KH ~ ! S T AN C E OF DBS . IN DEX 

I F ( INOEX .LT -01 . 0R . INDEX.GT. HAXOBS I GD TO 100 
C DO P. D" XII HI S ( IT YP E l +SPA CE <IT Y? E l ~ (IND EX- 1 l 
RET URN 

100 CODRD .. o. o 
RHUR tl 
EIW 
SU BROU TI NE IN SER TC XX 1ZZ1I BD~ 1'lPT1IR E Tl 

C t t • • t , , e e t • , t t • c • fl t e c • o t e c o e e • t ,. «> • 
1

1 • • • t • o t o e o c t t s • • • • • (, • • o • o c • • t t • • t • • t 

c 
c 

c 
c 
c 
c 
c 
c 
c 

c 0 I\ Mm~ N U1 E, IT 'r' p E I [l DI p ( 3 0 ) 1 I l F I E l [) ( 2 ) ' 1 .. r w :111 x ( 2 ) I A I rn H IN ( 2 ) 
C 0 Ii Ii 0 i{ K 011'1 tH I J. '.> l , XII AX , Z I 1 f, X, X '\ I I~ S ( 2 l : SPA C [: C 2 l 
c o M 1; o rt x T o 1~ , D r:: c , D rr , z c o u , r s c:1 P E , 1 rn A c 1~, t UHJ o s , 1 c K o s s 
c OM 110 N x ( 3 0 I 2 '.J ) , l ( 3 0 I 2 5 ) I llf' T s ( 3 0 ) ' P. HO ( 3 0 ) > [311 AG ( 3 0 l ' B DE c ( 3 0) 
C 0 tl M 0 I~ 0 [IS ( ?. , l li {) l 1 X IH. X S ( 2 ) 1 I I, '-l 0 I\ ( 3 0 ) 1 IHl D t 
c 0 II ; ; u I l s K x 11 A x, s I( x Ii IN ' s I~ z !1 /, >: t s K rn rn , K rn D I c Al c ( 3 11 1 0 0 l 

COMMQ/.! P I 1 IH YPES 1 xo rs, ZDIS1 IX ( J.01 ), UlGIX, U iG MOD, OFFSET C2 l 
c a 11; 1 o: l Ha D EL , 11 A rn PT , HA rn a D , H H o o s , 11 n c Ill, IH E L P, I s c n , I T TY, r r r. 

PURPOS E TD INSER T POIN T{ XX 1 ZZ I I N DODY I OOD AF l ER PO IN T NPT 

I RE T s:Q 

-1 
PDrn T rrn T Il lSE:RHD 
PDIH rnsETRHD 

Il\E T"O 
I F ClllOD.G T .tHlODS l RETURll 
l ~ (l UOO . LT . l l RETURH 

IF Cl lP T, GT , llPTS ( 100D l) RUUR tl 
I F ( I Ip T s ( rn Cl D ) • u= • Ii Ax tl PT l f( [T u~~ 
l EllOc!IP TS (l iJOD l 
tlr.T =liPTn 
HP TS CI BOO l •KPT S CIDOD l+l 
HC llf'T.CQ.::l'TS( l COD l lGO TD 10) 
l r-W TS ! I :>. r.0 1 
DO !.>O I ~NP T tIUID 

.. , 
I 

i 



c 

. . . 
X(I8D01Ll•X(IODD1L-l) 

ZCIOOD1L)aZ(lBDD1L-ll 
L•L-1 

50 coin ItWE 
100 IMWll !I ODO lr.0 

XC IOOD,llPl l 11 XX 
l ( IU 0 D, ll p T ) D z z 
IRE y .. -1 . 

82 

C SET LAST POINT ° FIRST JUST TO BE SU RE 
c 

X(IOOD1IEND+l)wXCIBOD1ll 
ZClBOD1IEHD+lJ 0 ZCIOOD1ll 
RETU RN 
ENO 
SUDROUTINE DELETECIDOD1NPT1IRETl 

C.•• c • t c • • 1 • • c • t • o ~ • c • e •• e • e • • t () c- •• • e ~ o • • • • o • • c t • • • t • • • t • • • • • • • t t • • • • • t • 

c 
c 

c 
c 

c 0 1\M 0 fl I~ h H t ' r TI p r:, 0 D r p ( 3 0 ) I N F I E L D ( 2 ) J Id lD :~ Ax ( 2 l , MW H IN ( 2 l 

co 11 no N Ko i,il: 1n 1 J 5 i , x M ,1,. x, rn Ax , x •11 N s c 2 l , s P /; c t: c z l 
CDI HIOI~ XTOll1 fJEC1 DIP , ZCOI~, I SCJP E1 NBACK1 IH3QDS1 !CROSS 
C 0 n H 0 ll X ( 3 0 , 2 ~ l , Z I 3 0, 2 5 l , N PT S C 3 O l , R II 0 < 3 0 l , 0 1111 G C 3 0 l 1 B D E C ( 3 0 l 

C0t111 0N DDSC21lOO l 1XMAXS I Z l1I4'l OM l 30 ls l10Dt 
c Otll IO I l s K XM A x J s K x tt rn' s I< z M A x ' s < rn HI I K rn D I c H c ( 31 I 1 0 0 ) 

C 0 Ifft 0 H P I / IH Y P E S / X D I S , ZD I S , IX ( 1 0 l l / LI l G l X 1 Ul G I\ 0 D 1 0 r- F S E T ( 2 l 

C 0 IHI 0 I~ 110 D EL / Vi /. X N P T 1 M A X D 0 D / M A. X 0 B S / M A X C A L / IH E L P / I S C R / IT TY 1 I P R · 

C PURPOSE TO DELETE POIIH N? T FROM BODY IBOD 

c 
C IRU::O POIIH llOT DELETED 
C IRET 0 -l POIIH DELETED 
c 

I RET,,O 
lFCl DODoGT.NBODS,OR .I BOD.LT .ll RETURN 
IF ( N P T • L T • l • 0 R • I ~ P T • GT • 14 P T S { I ~ Q D l l R E T U I~ N 
IEHD~UPTSII DOD l-1 

llPTSCIL\O DJnH IW 
I F Ctl PT o G E • I c IW l G 0 YO 2 0 0 
DO 100 lc:tlPT1lEND 
Ilal+l 
Xl1B0 01Ilr.X(IDOD1l ll 
ZlluOD1Il~ZCIBOD1IIl 

100 COiH 11,:UE 
200 l/. 11ll11 (mo o) a() 

X ( lB 0D 1 l ttl D l c X ( I B OJ / 1 l 
Z I IUOD,IUW J uZ ( IDOD,lJ 
IP.ET .. - 1 
r.. E TU l~ N 
UID 
S U e P. 0 U TJ. N E 1.L P HI.II 

C. tot t" • ei coo o o e • 'o. f • t t • 1 t t • c ~ • t e • ~' • t t • • • • • t t • • t e,. e • • t c: • e • c • c; • • • • e • t 

c p u R p 0 s t TO c H /, H (, c H rn rn H Fr.. 0 11 G K /. p ri I c s TO /..L p H /, 1; u /', E R I c I\ 0 D t 

c 
c 

c o M ram 1 u11 ·1 r., r T Y P E , c o I P 1 3 o 1 , 1 ii: r E L u ' ?. l , t.i rn ;~ 1. x 1 2 l , t. 1 rn M I r i ' 2 l 
c n : i 11 [) I l K () I\ ! i t n ( 1 !i l I xn A x J z ,"\ /, x J x "'i rn s ( 2 ) J ) p II c E ( 2 l 
c 0:; Ii 0 N x TlJ ll / [) E c J DI r} l c 0 ll / Is c J ;> Et rrn f, c K, 1rn 0 D s 1 I CR 0 s s 
c 0 M II 0 I l x ( 3 0 I 2 5 l ' z ( 3 0 I 2 5 ) I I! p T s ( 3 0 ) J R H 0 ( 3 0 ) ' !Hi /. G ( 3 0 ) , B D E c (3 0 ) 

C 0 II M 0 I~ 0 lJ S ( ;~ , l 0 0 l 1 X I~ t, X S C 2 l , I /\ 'l 0 M I 3 0 l r I\ 0 DE 
COllMOI~ SKx1:1.x ,S KXMill 1Sl:z1~AX1S'\ZMill1l:rno,cALC (3l1l OO ) 

c 0 ~Hl Cl H p I J : ! r y p E s f ) ' r s 1 7 f) r s ! ) Y. ( ) (\) ) .. l % J y . I I l r.11 n fl 1 [1 F F ~ F.T ( ? ) 

COl',IW!l MOOEL1MAXNPT1lll..XC.OD1MUOl3S 1 M/.XCAL1 IHELP 1 ISCR1 lTTY, IPR 



c 
c 

CllLL MlllODE 
RETURfl 
EtlD 
SUOROUTINE HAGCIOOD> 

8 3 

· c·••••••••••••••••••••••••••••••••·~ ···•••tCl•••••••e••••••••••••••••••••• 
c 
c 

c 
c 

PURPOSE TO CALCULATE THE MAGNETIC ANOMALY FOR BODY !BOD 

C 0 l\MO N tl I.ME / IT Y PE, B 0 IP ( 3 0 l / NF I EL 0 ( 2 l / A llOM AX ( 2 l / AN OM IN ( 2} 
C 01111Dtl K 0 tl MN T ( 1 !:> J , X 11AX1 ZMA X / X '\ rn S { 2 l / S P /,C E ( 2 J 
COl\MOH XTON1DEC1DIP1ZCOtl1ISCJPE,NOllC K1N CDDS 1ICFWSS 
c 0 II liO ll x ( 3 0 I 2 !) ) , z ( 3 0 I 2 '.l J 1 Np T s ( 3 0) I RHO ( 3 0) J fH\ AG ( 3 0) J 0 DE c : 3 0) 
COMMUN ODS!21lOOl1XMAXSIZl1I~~DH!30l1HDD~ 
COl1MON SKXHt.x, SKXMitl1 SKZMAX1 SK mm, KrnD, CALC ( 311100' 

C 0 MM 0 ll PI / N TY P ES 1 X D IS / Z0 IS, IX: ( l 0 l l 1 l NG I X / LI! GM OD 1 0 FF SET ( 2 l 
c 0II11 D N II 0 DE l. J 11 A x Np T' HA x n 0 DJ H f, x 0 n s , tl Ax c A l J 11-i E L p' I s c R J I TT y J IP R 

c .. 
c 

. c 
c 
c 

c 
c 
c 

c 
c 

c 

c 

c 

c 

c 
c 

- ... C 

SOURCES BIO COKPUTER llOTE 66-1-C APRIL 1966 
PKOGllAg MAG ilRITTrn FOR PDP-11,BY D.HEr-FLER 1 AGC 1BIO 19 
CDC3l!JO FORTRMl )KDGR/\11 MAGZllEl/1AGC1BI01197 ••• 

CDIPDzDEGCDSCDJPJ 
SDIPD 0 DEGSIHCDIPJ 
SDD•DEGCO S CXTOll-DECJ 
CDIP aDEGCOS !ODIPII BOD J l 
SOif'uOEGSlll! HDlP !IB DD J l 
SDuD~GCOS!XTUN-BDECCIBODll 

CHECK EACH FIELD rornT 

I\ F c I~ F H l G ( IT Y P E l 
DO 31.00 K.cl1HF 
PTOT "'O c 
OlOT nO , 
Xl•XCI BODrl l-COORDCK> 
ZlcZ!IGOD1ll-ZCON 

IF{ Xl l 300 14 00 r3 BO 
300 Ir-!Zl,GE.Ol GU TO 37!> 

TH EThaATAN!Zl/Xll-PI 
GO TO 6 0 0 

375 TllEH~ATAN! Zl /Xl l+PI 
GO TO 600 

3 8 0 Tli ET A " /, T f, N { Z l / XL l 
GD TO 600 

400 IF!Zll~Z0,~301450 

4 2 0 T 1 IE T /, " - PI 12. 
GO TU 600 . 

430 THETf."o.o 
GO TD 600 

450 TH ETA., PI/2. 

600 IH' TsJ<f'TS { 1000 l 
o o 3 li o o ,1 " 2 , 1i rr 
X 2 " X ( I f. lll' , J l - C 0 0 P. D { K ) 
ZZLZ{l ~OO,J l -7CON 

1 .. 



8 1\ 

. . . - - - . . - . . 
c If 2 P 0 I IH S THE SA HE CHE: K THE P 0 IN T /\F TE R 

c 
IF C X 1. E 0. X 2. MW• Zl. E 0 • Z 2 I GD 
IFC XZ lll00114001lDOO 

1100 IFIZ2.GE.OlGD TD 1300 
c 

THETO•ATAN(Z2/X2l-PI 
GD TO 1900 

c 
1300 TllET 0 °ATt.NCZ2/X2l+PI 

GO TO 1900 
c 

1'1 (l0 IF<Z 2 11500Plb0011700 
1500 TH ETl.Ji:-PI/2o 

GO TD 1900 
c 

HOO THf:TO a(J. 
GO TO 1900 

c 
. 1700 THETf1cPif2. 

GD TO 1900 
c 

1000 THET!Ju/ITANCZ2/X2l 
c 

c 

c 

1900 OHEGAc THE TA-TH ETB 
IF < 0111: G 11, LT. 0. I G 0 TO 2 3 0 0 
IF<Oll EG A.GT.P!l GO TO 2700 

THETDr-O MEG A 
GO TO 200 0 

TO 

2300 IF<CUl :EGAH il.LT.O.JGO TO 2!i0J 
TH E T U ::: 0 rl f: G A 

c 

c 

GO TO 2 00 0 

2500 If(Qfi EG l .. GE .O, IGD TO 2700 
THET D~UMEG A+2. o r1 

GO HJ 2 0 00 

2700 TH E TD~ O~EG A-2.•PI 

c 

c 

2800 Xl2r. Xl - X2 
Z2ln Z2-Z l 
XSQ >< >:J 2 ~ Xl2 
ZSQ"'Z(HZ2 1 
XZ"Z?.FXJ.2 

SUllr. XSQ +Z SO 
O!V cXl*X l+ Z l~~ Zl 

3000 

C IF BOTT Oli IS GOillG TO OE ZER O,S ET EQUAL TO 1/100 TI! 
·C OF /dl ltlH RVU 

RPRU0"~ 2*X2 +Z2 ~Z2 

c 
C TO P MW 6 0 TT U M 0 F L 0 G > 0 , S I I l C E l C 0 t1 I IO T " 0 , 
c 
c 

c 

c 

IFC RPROJ .E Q.O,J GO TO 9999 
lf( DlV.EO.O, I GO TO 9999 

GLn,5~ALOG(RPROD/DIVl 

P CO Il Su ( 1 tl !: TD •i Z $ 0 + G L f.: X Z l IS UM 
OCO llS .. ( THETD*X Z-GL~ Z SQ l I SU/I 

P TO T " P l 0 T tP C 0 t~ S 

. .. . _ j .. 



.. 
I 

QTOT,.QTOT+OCDNS 

Xl• X2 
Zl•Z2 
THEHsTllETO 
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3000 COIH !HUE 
c 
c 
c 

H .. 2.~Bf\AG!I BOD l*! !COIP*SD~PTJT l+!SDIP*OTJTl l 
V " 2 • * £l II/\ G ( 10 0 Q l * ( ! CD I P * S D .;. Cl T J T ) - ! S D I P *P TOT l ) 
CALC!ICO D1Kl•H•CDIPD tSOD+ V*SDIPO 

3100 COIH ltlUE 
c 

RETURN 
c 
C EP-ROR 
c 

9999 IF(ISCOPE.EQ.llC~LL BELL 
IF ! l SC DP E • E 0 • l l C hL L tdH\ 0 DE 
\I RITE C IPR, 9 9 9 8 l I £l OD, K 

9 9 9 8 F 0 IUI AT ( II B 0 Dy i; I 13, " p 0 IM T "tI 3 I 
X11 CAllllOT BE CALCULATED WITH PHSEIH ALGORITHM"/ 
x II v AL u c 0 u T 0 r= R i\11 GE II I 
X" ANOH/\L Y SET TO ZERO" 
X/"USE GRAV OH 1--\AGN CDMl\AND TJ SET A U.RGER ZCON VI.LUE") 

DO 9997 l(rJ.,l~F 

9997 CALCCI DOD 1KlcO,O 
IMWIH IOODl "O 
RETURN 
END 
SUBROUTINE GRAVC(lOODl 

. C I I t • C I t I e Cl 6 e e 0 f" O t • • f f t f e t t 6 t f t t t t t ·, C t • f t t" f f t I t 0 t t t t f t t t t t c. t t O t t C t t t t t t t t I e C 

c 
c 

c 
c 

c 
c 
c 
c 
c 
c 

c 

c 
c 

c 

PU RP 0 S E - TO CALCULATE THE :; RAV IT A TI 0 N AL AN 0 I~ ALY F 0 R £l 0 DY l B 0 D 

C 0 IHIO t~ IUll~ E 1 T.T\' PE, C 0 IP ( :l 0 ) / llF I t L D ( 2 I / A IW:H X ( 2 ) , AN OM IN ! 2) 

c o Ii 11 o t{ 1rn ~i H t n 1 15 1 , x 'iA x " rn 1u , x 'i r us 1 z l , s r 1, c E c 2 i 
c o N Mo N x ro 14 , o E c , o IP , 2C o t~ , I s c o ? ti. 1 rn t.e K , N s o u s , 1 rn o s s 
co: 1 Ho N x c 3 o , 2 5 1 , z c 3 o, 2 s > , t i r rs c ::i u J , R Ho c 3 o 1 , B 11 AG 1 3 v J , s o E c c 3 o J 

COl'1MO!l OOSC?..1lOOl1XMAXS(2l1H~U1 1 !30),M 0Dt 

c a tl M 0 N s I( Xt1 t. x I s K x I\ rn ' s K Zl1 A x I s < rn rn , K EN D f c A L c ( 311 l 0 0 I 

C 0llN011 P I, IH Y PE S , X D IS , ZD IS, I X ( lCJ J. l , L ll G I X, LI ~ G HOD, 0 FF S ET C 2 l 
C 0II1\0 ll Ii 0 D t L, 11/\ X NP T, MAX 0 0 D, M l.X 0 t; S, 11/IXCAL1 Iii EL P, IS CR / ITT Y / IPR 

I 

REFrnEllCES DID co:1rurrn 'DTE 6(,-2-C AP RIL 1966 GR.AVITATIONAL 
EFFECTS OF 2 D111rns10t~ AL SHUCTUHS 

P IW G R /.11 GRAV '.J • 11 l.f- F L l R F 0 ?- P D P - ll 
PROGR/: M GR2D iWt~IHllG O:~ CDC3150 

DATA FACTO R/1000./ 

tl PT 1~llPTS(rn0 D l -1 
Ii F u N r: I t L D ( I TY r E l 
OD 10 t~ "' l / tff 

lO CALCCI GDD1K l 0 0, 
IF (RHO (I COD I. EO. O, J RETUR!~ 

N F "lff r EL 0 Cl TYPE l 
DO 1000 Kal,lff 

., c; R CU" t: .. '1 Q 



i. 

.. 
I 

.; 

.. c 

· c 
c 
c 

·c 

· c 

c 

· C 

c 

c 

c 

c 

c 

c 
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OIST 11 COORO(K) 

DO 900 J•l1NPTl 

LEFT JUSTIFY HODEL 

XJ"(X(IBOD1Jl-DISTltFACTOR 
XJln(X!IOOO,J+lJ-DISTl~FhCTDR 

Z J • ( Z ( !BOO , J J H hC TOR ) 
ZJle(Z!IOOO,J+ll•FACTOR) 

CaXJHZJ-XJ·~ZJl 

IFCC.EO.O.l GO TO 900 

DX•XJl-XJ 
DZ•ZJl-ZJ 

AuC/COXt-OX+DZ*DZ) 
ALN•( XJ l ~XJl+Z Jl*ZJll/( X J *XJ+ZJ•Z Jl 

I F! ZJl.NE.O .l GD TO 750 
f.RC2oPI/2. 
IF ( XJl . I. T .o. l Al<CZ•-PI/ 2, 
GO TD 770 

750 ARC2AATAN!XJl/ZJll 

710 IFCZJ~NE.O.OJGD TD 700 
ARCJ.1eP I/ Z, 
IF!XJ,LT,Oo lARCl .. -P I/ 2 . 
GO TO 790 

760 ARClsATAN!XJ/ZJ) 

790 ARCTAN~ARC2-ARC 1 
D tL G •- ( 0, 0 l 3 34 ) ~RHO (I 0 DO l *A* ( • 5 *DZ l(< A LOG (A LN) +DX* ARC TAN) 

800 SUlinSUM+DEl.G 

900 c o:n rnuE 
CALC!lBOD1KJuSUM 

1000 C()IHitWE 
RUURN 
mu 
r:u r~C TIOI~ DEGSIIHDEGREE ) 

... 

Ce t • • • e c • • •: • ~ ~ e e • • o • • • • • • • i& c- • e • e • • • • • • • e e • • " • • • • • o • o ci • • • c •' • • • o • • • • • • • • • • • c 

c PURPrJ SE -TO Ct.LCULATF. THE s11H: or- DEGP.E[ l N DEG REES 

c 
c 

c 

co 11 not{ ru.i·, E, IT YP r, o or P 1 3 o 1 , tff r F Lo 1 z 1 , 1.rrn 11.u 1 z l, Ar w :~ rn ! z l 
CO /lll DN KOlit:l! T(l'.il1XtlA)'. 1 Zi\AX1XH rns ( 2 l1 SPr.Cl ( 2 ) 
CD l':/1011 XTDtl10[C 1 Dir1ZCOll1JSCJ?E1l lA /1CK1 l{OQOS 1 lCRDSS 
co 1: r 1o1 i x ( 3 o, ?. '.> l , z 1 3 o, 2 '.J > r 11 PT s ! ?. o l , R 11o 1 3 o l , o 11 AG ! 3 o l , Bo E c c 3 o l 
co ruw H o o s 1 2, i o o >, x 11 us 1 2 > , r A. 'rn 1·1 c ?. o i , no DE 
c 0M110 tl s K XII/>.)'. I s }~ x ll rn , s }~ 7.11 Ax, s < UI ltl J I\ rn D I c H c ( 31) 10 0 ) 

C 01-111011 P I , NT Yr ES / X D I S , lD IS, T X ( 101 l 1 Ll1 G IX' l II G I· ~ 0 Dr 0 f'. F S ET ( ?. l 
c 0 til\O N I! 0 D EL J MA x I~ p T I 11 A x 0 [) D f H Id: 0 [l s I I\ "x c AL, I II E L r) r s CR I IT TY , I p R 

RADl/dlr. ( PI/loo . ) «DEGREE 
DEG s rn .. s rn ( ll /. 0 lAIU 
R£: TUf~N 
rno 
ru1:crrrn ~[GC:OS ( DEGr.tr l 

c PURPOSE TO Ct\LCULATE THE co srnr: or- DEGREE DF.GRHS 



.. 
: 

;. ; 

c 

c 
c 

c 

COMH Oli 
COMH Oil 
COM MOil 
COIH\ ON 
COM110N 
COM/'iON 

c 011 1101\ 
COMl'iOl l 

87 

t u..i1 E , IT Y P E , o o r P 1 3 o 1 , N F r E L o 1 2 > , MW :1 A x c 2 > , A trn H rn < z l 
KOMHN TC1511XMAX1ZKA X 1X~I NS C 2 11SPACE l 2 1 
XTON1DEC1DIP 1ZC ON 1ISC JPE 1 NO AC K1NO ODS1 ICROSS 
X ( 3 0 / 2 5 I , Z ( 3 0 / 2 5 ) , ll PT S ( 3 0 I ~ RH 0 ( 3 0 I / 0 MAG ( 3 0 ) / B DEC (3 0) 
0 0 s { 2' l 0 0 ) I x HA x s ( 2 I ' I A 'l 0 H ( 3 0 ) ' rrn DE 
SKXMAX1SKXMIN1SKZMAX1S<ZMIN1KEND1CALCC311lOOl 

p I I rn y p Es' XO Is' ZD Is' Ix ( 101 ) ' Ltl G I x' Ltl G 1100 ' 0 FF s ET { 2 I 
llO DE L1llAXNPT1 MA XB00, llAX DB St llAXC Ali lH E L P 1ISCR1ITTY1 IPR 

RADIA N° (Pl/l OO , Jt DEGRE E 
DEG CDS•COS CRADIANI 
RETU Rll 
END 
s UOROUTl llE p ARAI-I ( inoo) 

"' 1 Ctot••••,e cio••••••• ••• ete•••••tttee.o•• •e••••••••• ~••• tt e:•tt• •••••••• 

c 
c 

c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

c 0 IHlO I l IUd \ E I I Ty p E, B 0 I p ( 3 0 ) I ll F I E L 0 ( 2 I , A rrn: i Ax ( 2 I ' Mm M rn ( 2 ) 
c a II Vi UI l f~ 0 Im N T ( 1 5 I I x MA x , ZM A x ' rn rn s ( 2 ) ' s p Ac E ( 2 ) 
CDIHIOll xroN,DEC1DlP1ZCON1ISCJ P E,t..:BACK1NllOt)$,lCRDSS 
CD HHDN X(30125l1Z(30125l1NPT5(30l1RHOl3011ffMAG!30110DECl30J 
CDMM CJtl DOS ! 2 1 100 J, XllAX S ! 2 l, IA 'l 011 ( 30 l1 MODE 
c 0 M H D N s K XM /1 x ' s K XII rn, s K ZM A x I s < z H IN ' K rn D ' c AL c { 31 , 1 0 0 ) 

C OIH:D N P It NT Y PE S, X DIS, Z DIS 1 I X ! 10 lJ , U~G I X1 L NG f".OD, OFFSET ( 2 l 
C 0 M M 0 N 11 0 0 E l , 11 A X N P T , 11 A X 0 D D , MA X 0 0 S / M A X C A L / lH E L P / I S C R / I TT Y / I P R 

PU RPOSE TO ItiPUT PAP-h. ME TUS FOR GRAVITY OR MAGNETICS BODY 
P/IRAl \E TEP.S /;RE READ FOR 8JDY moo 
IF IDOD cQ, VAL ~E S ARE ADDEO TO ALL BODIES 

IFCIO OO .EQ.OlGD TO 1380 
IAN OM CI CDD l .. O 
IFCITY PE .E Q,llGO TD 1360 

MAGN ETICS 

READClTT Y,~ IA NS l,~NS2 1A NS 3 
IF ( EDF ( l TTY l .llE c U I RETUR ll 
BMAG!ICDDl"t.llSl 
D D E C ( I n 0 0 ) " tdW D ( /.t { S 2 , 3 6 0 • I 
IF CB 0 E C ( Ill 0 D l • L T , 0 , l B D E C ! IB 0 D ) " B D E C ( I B D D I n 6 0 • 
B DIP ( 11'.0 D ) "'A Ii 0 D ( A I~ S 3 , 3 6 0, I 
I F ! 0 D l P ( 1 1.i 0 0 J •LT. 0 • l B 0 I P ( IB 0) l '' B DIP (I BOD J+ 3 6 0, 
RETU Rtl 

C GRAVITY 
c 

c 

1360 11UID !lTTY ,~ l/dlS 
IF ( EO r ( IT TY ) • E Q. 0 l RHO ( IS 0 D) Q 4 '-: s 
RETURll 

C BODY NUMOER • 0 ADD THIS VALU E TO ALL OODlES 
c 

c 

138 0 0013 8 5 I" 1, tlBDD S 
IAllOti ( Il eQ 

1385 COilTIIWE 
IFllTYl'E,EQ,llGO TO 1390 

C MAGNETICS 
. . c 
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.. . 

c 
·c 

I 
/ 

88 

READ(lTTY1•)DOXDR1DODEC,OOOIP 

lFIEO F(ITT Yl.NE.OlRETURN 
oo 1 307 1°1,1rnoos 
B MAG ( I I " !l It AG < I l + D !l X 0 K 

BDEC!Il• BDE C!Il+D BDE C 
B D t C ( I l "/; H :J D ( !l DEC (I l , 3 6 0. ) 
IF ( 0 0 EC C I ) • l T. 0. I f\ DEC ( I l • B DE: ( I I ""3 6 0 • 

. . BDIP(I)u DDIP ( Il+DGOIP 
ODIP CJ. I "t.llJD C BDIP <I I, 360. l 
IF C 0 D If' ( I l • l T • 0 • l 0 DIP ( I l "!l DIP ( I l t- 36 0 • 

1307 CDIHINUE 

-·-- . .. - .. . -- ... . 

RtTUft N 
c 
C GRAVITY 
c 

c 

1390 READ<ITTY 1* l DRHD 
IFCE O~ IITTYl.H E .OI RE TU R N 

o o 13 9 5 r" l, rrn o o s 
Rll O(ll r. RHO I Il+DRHO 

13 9 5 C 0 IH IN U E 
RETURll 
ENO 
SU BR OUTI NE TSCA 

C TYPES SCALE ETC 
c 

c 
c 

c 

C Oii MOil 
C 0 M l'.O t! 
C DllMUI\ 
c orrno~i 
COl\ HON 
COMM ON 

COHl~ON 

CO ll lWN 

IUdl E, n yr E, B 0 I p ( 3 0 ) , N F I ELD ( ?. ) , MlO M /\ x ( 2 ) , AN 0 M IN ( 2 ) 

K 0 !ff, tH ( l 5 ) / X ii A X , Z i1 A Y. 1 X '\ Hl S ( 2 ) / S P A C E ( 2 l 
XTO I~, 0 EC , DIP .r ZC 0 N, I S CJ fl E , IHI ACK , tl fl 0 D S , IC R 0 SS 
X ( 3 0 , ?. 5 l , Z ( 3 0 ,Z 5 l , NP T S ( 3 0 I , RHO ( 3 0 l 1 B HAG ( 3 0 I , B DEC I 3 0 l 
0 B S ( 2 1l0 0 l , X M /i. X S ( 2 l , U N 011 ( 3 0 l, M 0 DE 
SKXMAX1SKXl1lN1SKZMAX1S<ZMIN1KEND1C/\LCC311lOOl 

PI1NTYPES1XDIS1ZDIS1IX(lOll1LNGIX1LNGNOD1DFFSET ( 2 l 
r: 0DEl1 MA x ll f' T, KA xn OD, HA x u B s, 11 /\ XC Al, 11-lt l p , Is rn I l T TY, Ip R 

!F (IT YPE.EQ.ll~IRITE II PR1 10) 

10 FORMATI DH GRAVITY ! 
IFIITY PE.EO,Z l WRITE CIP R120l 

20 F O~MAT ( J. 01l llA G l~ETICS l 
~!JU TE ( 1 PR. , 5 0 l IU. I\ E 
\./ P. I l E: ( l P f: , 4 6 ) I( lJ M II I H 

4 6 FORMAT DOH CD Mllf.NTS 11 511 10) 
50 FOfni/\ T ( 7H ll ODE L ~I /110) 

II RITE ( I r R J J. (.) (; ) x I' 1\ x J rn A x I XM rn s ( IT y P[ ) ' s p AC E ( I TY p E ) I 

X N HELD l IT Y PE l 1 MW f1 I 'l ( IT YP E ) / AN 01\ AX ( lT Y f' E ) 

X 1 0HSLT!ITYPEl 
l 0 0 F 0 f: Ii/, T ( 9 H X SC I. l. E "1 F 11 , 2 / 9 H l S C AL E "'1 F 11 • 2 I 

l17H XOl SPc 1Fl3.Z 
S. /1 1; H P 0 IN T S P /, C rn G, F 6 • ?. IJ. 5 H HJ • 0 F P 0 IN T S / l 5 / 9 H MW H II Ill / 

H 1 2 , 2 I 9 H A Im 11 !", I. X 1 F 12 • 2 / 1111 0 3 S 0 F F S [T , F l 0 • 2 ) 

I! R 1T E < l P ~~ 1 Z 0 0 l N El 0 D S 
200 FO RHf. T(18H l!UMOER UF BODIES" dZI 

l F (l TYPE . E0. 2 l~RITECirr.,2101o~c. OIP1XTON 

WRITFCJPR1ZlllZCON 
21 0 r- (J fHl A T ( 8 x ' l:f ID E c " f r: 8 • 2 I 0 x ' 4 H D I ? c I F 0 • 2 I 

X 1 3 H X l 0 N /, ;~ G I. L , F G , 2 l 
2J.l FO Rl\/\T( 6 X1" ZCOll""1Fll.Z l 

11 ( l :, (, u ;· [ • l CJ • ~ ) 1; .: l ,. [ i j ;- j.; ' ~ l '..i ) 

215 ror.: l!,\T ( 2 1, I: SCOi'r: OUTPUT surr- r. ESStlJ l 
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t' 

·~ 89 

. . 
IFCHODE.E0.2)~RITf:C!PP-,225) 

225 FORMhTClZH SKETCH MODE) 
IFCHO~ E .EQ.lJWRIT~CIP~,226) 

: zz6 FORHAT(lUH DRAW MODE) 
\IRHE (IPR., 227) Sl(X11rn,. Sl\XMAX,s< mm, SKZMAX 

·221 FORHATC15HSK~TCH LIHITS x,2F10.z1 . 
X l3X, 2H Z12Fl0.2) 

c 
NPTl•HAXNPT-1 
WRIT ECIPR1300lNPTl,MAXCOO,HhXJBS 

. .. 300 FORl"!AT{J.4H f~AX PTS!BOOY "' .?110/. 
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