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A PROGRAM TO PLOT AN ANNOTATED TRACK
OR A TRACK AND BATHYMETRY
OR MAGNETIC PROFILE ON A
MERCATOR PROJECTION

1.0 IDENTIFICATION

1.1 Title

A Program to Plot an Annotated Track or a Track and Bathymetry or Magnetic
Profile on a Mercator Projection.

1.2 Identification Name

Mercator.

1.3 Classification_ Code
None.

1.4 RCC Identification Number

~~~~~

None.

1.5 Entry Points
MERCATOR.

1.6 Programming Language

Language: CDC 3600/3800 Fortran.
Routine Type: Program.
Operating System: Drum Scope 2.1.

1.7 Computer and Configuration
CDC 3800.

1.8 Contributor or Programmer

Marilyn L. Blodgett, Code 8176MB, Propagation Branch, written for the
Environmental Sciences Section, Acoustics Division.

1.9 Contributing Organization
NRL — Naval Research Laboratory, Washington, D.C. 20375.

1.10 Program Availability

If supblied with a magnetic tape, the Environmental Sciences Section,
Acoustics Division, will make a copy of this program.

Manuscript submitted September 3, 1975.
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This program has been used and tested by the Environmental Sciences Section,
Acoustics Division, for several months.

Date
May 1976.

2.0 PURPOSE

2.1

Description of the Routine

This program reads the data collected by an oceanographic or geophysical
experiment from a magnetic tape and plots an annotated track or plots the
track and bathymetric or magnetic value perpendicular to the track as a
profile. We use the format recommended by the National Research Council
of the National Academy of Sciences with one slight modification for the
input data tape. There is one logical record (of 80 characters) for each data
point. The different types of data (navigation, bathymetry, and magnetics)
are separated by an end-of-file mark with a double end-of-file mark at the
end of all the data.

Before the program reads this input tape, it reads three cards. The first card
specifies the minimum and maximum latitude and longitude in degrees and
minutes. The second card specifies the kind of plot desired, the number of
tick marks between the meridians and parallels, the spacing between the
meridians and the parallels, the height of the map to be drawn, the dates of
the data on the first input tape to be considered for plotting, the actual values
to be plotted, and the units per inch for plotting the bathymetric or magnetic
profiles along the track. The third card defines the actual data format on

the input tape (the format varies for the three types of data).

With all the required parameters defined, the program starts to read the input
tape one record at a time. Each record is checked to see that the fix falls on
the defined grid and that it was taken on or between the two specified dates.
Only those points which meet both requirements are plotted. The program
continues reading the input tape until it reads an end-of-file mark or a fix taken
after the last specified date. If there are additional input tapes, the program
reads them in a similar manner. The beginning and end dates for each new
input tape are required on an Extra card. A maximum of four input tapes can
be used. When all the input tapes have been read, the program prepares to
plot the track or annotated track and, if required, prepares to plot the profiling -
values for either bathymetry or magnetics.

The track is plotted on a Mercator projection which is drawn exactly to
scale. The grid may be blown up to any reasonable size. Since the projection
is drawn exactly to scale, a mosaic can later be built of the entire area.
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2.1.1 Navigation Data

The program reads the date (month and day), time (hour and whole minutes),
latitude, longitude, and fix number from the input tape according to the
specified format. The southern latitudes and the western longitude are preceded
by a negative sign. Normally, the track is plotted in a continuous line with
every nth fix marked with a square symbol and annotated with the fix number.

2.1.2 Bathymetry Data

The program reads the date (month and day), time (hour and whole minutes),
latitude, longitude, and uncorrected fathoms or corrected meters from the input
tape according to the specified format. The southern latitudes and the western
longitudes are preceded by a negative sign. The program can convert uncorrected
fathoms to uncorrected meters. If an annotated track is desired, each fix is plot-
ted with a small plus symbol and annotated with uncorrected fathoms, meters, or
corrected meters. If a profile is desired, the track is plotted in a continuous
straight line, and the profiling series is multiplied by -1 to drop it below the track.

2.1.3 Magnetic Data

The program reads the date (month and day), time (hour, and whole minutes),
latitude, longitude, and residual magnetic intensity from the input tape accord-
ing to the specified format. The southern latitudes and the western longitudes
are preceded by a negative sign. If an annotated track is desired, each fix is
plotted with a small plus symbol and annotated with the residual magnetic
intensity. If a profile is desired, the track is plotted in a continuous straight
line, and the profiling series is residual magnetic intensity.

2.2 Problem Background

This program allows the researcher to plot vast numbers of bathymetric and/or
magnetic data on a Mercator chart. There are two ways of plotting the data:
plot an annotated track (data value plotted according to geographical coordi-
nates) or plot a profile of the data using the track as a reference point.

3.0 USAGE

3.1 Calling Sequence or Operation Procedure

Not applicable.

3.2 Arguments, Parameters, and/or Initial Conditions

Not applicable.

3.3 Space Required (Decimal and Octal)

3.3.1 Unique Storage:
7074 octal (3644 decimal) locations exclusive of system library
functions.

3.3.2 Common Blocks:
/MAPSYS/, /INPT/, /RATCOM/, /CHTLBL/.

3
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3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14
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3.3.83 Temporary Storage:
None.

Messages and Instructions to the Operator

None.

Error Return, Messages, and Codes

Insufficient information to complete plot.

Informative Messages to the User

None.

Input

The actual format of the data on the input tape, the kind of plot desired, and
the map specifications are read in via input cards. The track and the actual
data to be annotated or profiled is read in via magnetic tape on logical units
10 through 13. Appendix A presents samples of our data formats on the in-
put tape. Appendix B is a complete description of the input deck setup.

Output

The program prints on the standard printer (logical unit 61) the data format,
chart parameters, and the actual number of points plotted for the track and
profile. It writes the plotting instructions on a magnetic tape (logical unit
40). Appendix C presents sample profiles.

Formats
Appendix B describes the program deck structure.

External Routines and Symbols

SKIPFILE, PLOT, SQRTF, SINF, LOGF, COSF, TANF, ATANF, ACOSF,
NUMBER, SYMBOL, XMODF.

Timin
The time required depends on the size of the grid and the number of data
read and plotted.

Accuracy

The grid is reproduced exactly to scale.

Cautions to Users

None.

Program Deck Structure

Appendix B describes the program deck structure.
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5.0

6.0

7.0

8.0

NRL REPORT 7930

3.15 References — Literature

N. Maddage and S.J. Kozloski, Program Seachart, Naval Research Laboratory,
Washington, D.C. M.L. Blodgett and J.V. Massingill, “A Program for Storing
Oceanographic Data on Magnetic Tape,” NRL Report 7861, March 1975.

METHOD OF ALGORITHM
Not applicable.

FLOW CHART AND/OR SOURCE LANGUAGE LISTING
The flow chart and listing are given in Appendixes D and E.

COMPARISON
No other known programs are available for comparison.

TEST METHOD AND RESULTS
The program has been used and tested successfully on a Calcomp Plotter.

REMARKS
None.



APPENDIX A
Sample Input Data Record

'NAVIGATION RECORD
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BATHYMETRY RECORD
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MAGNETICS RECORD
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APPENDIX B
Deck Assembly for Program Mercator

0—"" _—— = - ~ .
r——— =~ S 13 End of File card
L N 12 Extra card (one for each additional input
-~ tape)
J
11 Format card
10 Parameter card
9 Chart card
L/ 8 Run card
— TN
e D TN . 9
. o0 1 Program Mercator (binary deck)

1= 2-6 Equip cards! (logical units 10, 11, 12, 13,
s and 40)

1 Job card

1The program uses a scratch tape on logical unit 05, but no Equip card is required, since the drum
is used.

21f the Fortran source deck is used instead of the binary deck, a Fortran card is required after the
Equip card. In addition, a Scope card and Load card must follow the source deck.



Number Card Title
1 Job
2-6 Equip
7 Program

8 Run
9 Chart

BLODGETT AND MASSINGILL

Column
Number

1-21

1-18

Deck of
Mercator

1-13

6-10

10

Description
7/9 JOB, Charge No., ID No., time.
See page 2-2 of the 3600/3800
Computer System Drum Scope
Manual.

7/9 EQUIP, 40=** WO, LO

7/9 EQUIP, 10=** RO, HI

7/9 EQUIP, 11=** RO, HI

7/9 EQUIP, 12=** RO, HI

7/9 EQUIP, 13=** RO, HI

10, 11, 12, 13, 40 = logical unit
numbers.

RO = read only. LO = low density.
WO = write only. HI = high density.
See page 2-3 of the 3600/3800
Computer System Drum Scope
Manual.

This is the main program with asso-
ciated subroutines. If the Fortran
source deck is used instead of the
binary deck, a Fortran card is re-
quired after the Equip card. The
Fortran card reads 7/9 FTN, L, R,
X. In addition a Scope card with
SCOPE starting in Column 10 and
a Load card must follow the source
deck.

7/9 RUN, T, P, R, M, D

T = time limit in minutes.

P = maximum number of print or
write operations

R,M,D may be left blank. See page

2-15 of the 3600/3800 Computer

System Drum Scope Manual.

28.0

Degree portion of southernmost
latitude for the chart (28°30'N).
(If the latitude were 28°30'S, a
minus sign would precede 28.0.)

30.0
Minute portion of southernmost

latitude (28°30'N).



Number

10

Card Title

Parameter
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Column
Number

11-15

16-20

21-26

27-30

31-36

37-40

1-5

7-8

9-10

11

Description
35.0
Degree portion of northernmost
latitude. (A minus sign would in-
dicate the latitude is south.)

0.0

Minute portion of northernmost
latitude. (Both degrees and minutes
must be specified in decimal form
even if a zero value is assigned.)

-45.0

Degree portion of westernmost
longitude for the chart (45°10'W).
(The minus sign indicates the lon-
gitude is west.)

10.0
Minute portion of westernmost
longitude.

-40.0
Degree portion of easternmost lon-
gitude (40°25'W).

25.0
Minute portion of easternmost
longitude.

4000 (right justified).

Units per inch for plotting values
along the track. In this example

a value of 4000 gammas would be
plotted 1 inch above the track. The
remainder of the profiling data
would be scaled accordingly.

60
Number of tick marks between the
meridians.

40
Number of tick marks between the
parallels.



Number

BLODGETT AND MASSINGILL

Column

Card Title Number

12

14

16

19

20-24

26-30

31-35

12

Description

0,1, or 2

0 = every fix will be plotted with
a + symbol and annotated.

1 = the track will be plotted in a
continuous line and every nth fix
(columns 20-24) will be marked
with a small square and annotated.
2 = plot value series as a profile
perpendicular to the track.

Oor1il

0 = use value as read from the input
tape.

1 = read uncorrected fathoms from
the input tape and convert to un-
corrected meters.

Oorl

0 = do not multiply the profiling
series by -1.

1 = multiply the profiling series by
-1 to drop it below the track.

0,1, 0r2

Number of files to be skipped over
on the first input tape. There are
a maximum of three files on our
Geodata tapes.

12 (right justified).

This value designates the n of the
nth fix to be annotated. This value
is specified only if there is a lin
column 12,

5.0
Degree portion of the interval be-
tween the meridians.

0.0

Minute portion of the interval be-
tween the meridians. (Both degrees
and minutes must be specified in
decimal form even if a zero value is
assigned.) In this example the spac-
ing will be at 5-degree intervals.



Number

11

Card Title

Format
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Column
Number

36-40

41-45

56-60

64

65-72

73-80

1-2

13

Description

10.0
Degree portion of the interval be-
tween the parallels.

0.0

Minute portion of the interval be-
tween the parallels. In this example
the spacing will be at 10-degree
intervals.

9.00
Physical height of the chart to be
drawn.

1,2,3,0r4
Number of input tapes, with the
maximum being four.

02250330

Date and time of the first data point
to be read and plotted from the first
input tape. Columns 65 and 66 are
for the month, columns 67 and 68
are for the day, columns 69 and 70
are for the hour, and columns 71 and
72 are for the minutes.

02280830

Date and time of the last data point
to be read and plotted from the first
input tape. All data between the
date and time of the first data point
and of the last data point will be
read and plotted if it falls on the

"defined chart.

(15X14, 1X14, 1XF8.4, F9.4,
10XF5.1) This format should be
replaced by the desired input format.
The format must be enclosed in pa-
rentheses and left-justified. Via this
format the program reads the date
(month and day), time (hour and
whole minutes), latitude, longitude,
and value to be annotated or pro-
filed (fix number of navigation, un-
corrected fathoms or corrected meters
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Column
Number Card Title Number
12 Extra 1-4
5-12
13-20

13 End of File

14

Description

for bathymetry, and residual mag-
netic intensity for magnetics). The
formats for reading the three data
types on our input tapes are:

° Navigation
(15X14, 1XI14, 1XF8.4,
F9.4, 9XF5)

o Bathymetry — uncorrected
fathoms
(15X14, 1XI4, 1XF8.4,
F9.4, 10XF5.1)

° Magnetics
(15X14, 1X14, 1XF8.4,
F9.4, 28XF5H).

0,1,or2

Number of files to be skipped over
on the second input tape. There
must be an Extra card for each ad-
ditional input tape. Since there is
a maximum of four input tapes,
the maximum number of Extra
cards is three.

02250330

Date and time of the first data point
to be read and plotted from the
second input tape. The dates for
the first input tape are on the Map
Parameter Card.

02280830

Date and time of the last data point
to be read and plotted from the
second input tape.

Terminates the run.



APPENDIX C
Sample Profiles

BATHYMETRY PROFILE
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APPENDIX D
Flow Chart

START

READ CHART PARAMETERS
AND DATES OF DATA TO
BE PLOTTED

DRAW AND
LABEL CHART

READ FORMAT OF DATA
ON INPUT TAPE

[

PRINT OUT PERTINENT
INFORMATION

READ A RECORD FROM THE
INPUT TAPE

PLOT VALUE
> SERIES IF
REQUIRED

DATE OF FIX
<,> OR INSIDE
SPECIFIED DATE

LESS GREATER

PRINT OUT
NUMBER OF
POINTS
PLOTTED

INSIDE

PLOT FIX AND
ANNOTATE IF
/ REQUIRED

CALCULATE POINT FOR
VALUE SERIES IF
PROFILE IS DESIRED

A
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APPENDIX E
Source Language Listing

R
REAL LATMINjLATMAx;LBNGMIN)LONGMAX
EIMENSION JBUF(294);ANOM(2) MEAD(2),5(2)
DIMENSION 1RNM{4q)

RRAGRAM MERCATOR
EAL LAT

COMMON/MARSYS/ CORR{4Y, RR, DELs. ACHT, 800
% 1PR, XMING YMIN, XMAX, 900
YMAX) MPy . 1CR, TA, 1000
3 RAHT, RAWI 1100
¢ . . _ 1200
COMMON/INRT/ZALATAND, ALATNM, ALATNS) ALATXD, ALATXHM, ALATXS, 1300
H ALBGAD, ALBGNM, ALOGNS, ALEGXD, ALGGXM, ALOGXS, 1400
2 MRCy, | KEMP, WIDTH,  NITE, _ DEGDVD, DEGDYM, 1500
3 LEGDYS, NTIC, TICLGT, ALTMD(S), ALTMM(5),ALTHS (D), 1600
4 AUNME(B), ALNMM(S) JALNMS (B}, ALTSD(5) ALTSM(B),ALTSS(5), 1799
? ALNSE (59, ALNSM{5 ) ALNSS(5),AR(5), VR(5) 1200
COMMBN/RATCOM/NAVSYS)  NORATE,  RATIDIS), CDLY(5); RATINCIS), %033
b ARAT(B), PRHIM(5), ALAM(S), PHIS(5), ALAS(5); KNTMAX, 2100
4 KNT, BpS, NR, DELT, BSLLN(5) 2200
c 2300
COMMON/CHTLBL/MINMER, MNMER(BQ ), "~ 73, MINPAR, MNPAR{50), 2400
3 MAXPAR, NGy TU{myy NTE, NLY) 2500
4 NY(5°); NRY ., XL {80), YK(50). KXAX}Sg 2609
3 KYAXIS)  1YN, NIy X718, Yrig, 2700
4 LYA _ 2899
COMMON/FIXGRAT/DLL,NTIX
¢ 2999
LP s Q0 3000
IFIRST=0
KBUNTal
IA 2 & ' 83200
1PR 5 6% 83300
1CR = 60 83400
1EXa0
17219
[uRad
ALATNSR0Q,0
ALATXS=0,0
ALOGNS=®0,0
ALOGXS=0,0
LEGDDS=20,0
CEGDVS=D,0
PIaJ,314159
®AMP=Y
NAVSYSay}
NORATERQ
1YNgO"
LYNsL
®PCal
¢ READ IN RANGE @F CHMART , 83500
READ(SO 104 )ALATND, ALATNM ) ALATHD , ALATXM,ALOGND ,ALOGNM, ALOGXD, .
1ALOGXM

101 FGRMA (4F5|10F6g10F4.1)?5110?4.1)
10  READ(]JCR,801)GINCH,NTJC NTIX,ILINE, JUSE, IMULT, ITAPR,IPT,DEGDVD,DEGDYH, DEGD
ehvM,

17



601
777
20

Congnx

Cenns

100

700
7
719
747

26
23

27

28
29

33
34
33
34
3

38
1000

55%
1010
loll

BLODGETT AND MASSINGILL

O 777 IX3
CALL SK]PF
60 10({2¢,80
RR3(,9966329564

NS 8 8

CONVERY DEGREES,; MINUTES AND SECONDS 7
CALL DTOR(ALATNRALATNM, ALATNS,CARR{Y)
CALL DTER{ALATXDJALATXM,ALATXS,CORR(2)
CALL DTOR{ALUEGND,ALOGNM ALBGNS,;CORR(I)
CALL DTOR(ALEGXD,ALOGXM ALOGXS,CORR(4)
CALL DTOR(DECDVD,DEGDYM,NEGDYS,DEL)
CALL DTOR{DBCDDD,DEGDPM,DEGDDS,DOL)
CALL PLETS(TEUF,254,47.29)

CALL PL@T(ngcg;B:S) )
MERGAY IS THE SUEROUTINE NAME FQR MERGCAYOR PROJECTION
CALL MERCAT

CALL GRATIE

IF(NTIC)718,745,740

CALL TIOX

IFENTIX)26,3¢6,717

CALL TICY

CALL GHLABEL

M3l

AMINDO,0

$ECe0,0

MINUS240000000000000008

XLAMaABSF (ALATNM)

KBYaALATND,AND MINUS

IF(KBY,EQ,MINUS)27,28

LATMIN=ALATNLeXLAM/60,0

GO 70 29

LATMINZALATNE » XLAM/60,0

XLAMZABSF(ALATXM)

KOYsALATXD ,AND,MINUS

1F(KOY,EQ,MINUS 30,34

LATMAX2ALATHE XLAM/80,0

6o 18 32

LATMAXSALATNE & XLAM/60,0

XLAM=ZABSP (ALEGNM)

KBYsALOGND ,AND (MINUS

JIF(KOY,EQ MJMNUS) 33,34

LONGMIN=ALGANDaXLAM/EG, g

Ge 10 35

LONGMINZALOGND & XLAM/60,0

XLAMEABSF {ALIEGXM)

K8YzALOGXD,AND ,MINUS

1F{KOY,EQ,MJMUS 36,37

LONGHMAXZALOGXDmXLAM/604 0

GG 1o 38

LONGMAX2ALOGXDe XLAM/60,0

READ(40,1000)FM

FORMAT(10AB)

WRITE(61,555)[FN

FORMAT(a DATA PERMAT ,,,%,30A8)

WRITE(61,104C0)

FERMAT(LHY , LEHCHARY PAzAmETERS)

WRITE(SL,10L1)LATMIN,LATHAY

PGRMA;(iﬁ*.chS@LTHMéST LATITUDE ,F10,2,40X2gHNORTHMEST LATITUDE
1 1F1042)

WRITE(61,1027 ) LENGMIN LENGHAX

18

3200

75300
75400
75500
75609
4
75900

3700
38p0
3900
6200
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1012 V@?HAT(iH 1ACHWESTMOEST LONG]TUDE 1F10,2,00X20HEASTMOSY LONGITUDE
1 171042
LLLR A

lePr2
7400 READCIT, IFM)IDAY ITIMEIRLATIRLONG ) ANOMAL
IFCJOCHEGK, [T)7400,7051
7074 IFCEOF, 11400248001
7404 1yPg3
GO TO 7400
1061 {IDAY,LT,JLDYL) 60 78 740%
(IDAY ,GT,JLDY2) Ga ™0 1002
(IDAY,EQ,0) G0 TO 1002 )
(IDAY,EQ,JLDYL AND, JTIME,LT,1TML) GO §o 7404
(IDAYEC JLDY2AND,ITIME,GT,]1TM2)G0 T $002
(RLAT LT, LATMIN) GO Tg 7404
(RLAT,GT,LATMAX) GO T@. 740¢
(RLONG, LT LONGNIN) GO TO 7404
IF(RLONG ,GT,LENGNAX) GO TQ 7404
ITRAKEITRAK # 1
CALL DYAR(RLAT ,AMIN,SEC,RRLAT)
CALL DYOR{RLENG ,AMIN,SEC,RRLONG) _
CALL MERCYR{¢,AQKT,RRyRRLAT,RRLENG,XDIM,¥DIM)
IF(JUSE,EQ,1)609463,
649 ANGMAL:ANGMALug,SzB
610 !F(I“ULT.EO.U .’110605
611 ANBMALzANAMAY
608 IF(IFJRST)B0C4,08000,8004
8900 XLASTEXDIM
YLASTEYDIM
§{L)=XDIM
$(2)rYD]M
IFIRSYay
CALL PLOT{XDIM,YCIM,3)
8001 Anemcingnontz)
ANOM(Z) SANAMAL
IF{IFIRST,EQ,%) 303,604
593 XD!FFgXD!M.S(%)
YDIFFaYDINs5(2)
IFIRSY=2
60 170 15 _
504 XDIFFm(XDIFF -» {XDiMa5{1)))/2
YDIFFRUYDIFF o (YDIM & §(2)))/2
18 HEAD{2)zATANZ(YDIFF,XDIFF)
IF(HEAD(2),LT,0¥FEAD(2)52P I aHEAD(2)
1FCo, LE,NEAL(2))411,408
411 IF(HEAD(2) ,LE,P}/2)407,408
497 1SIGNgzy
G0 T8 23
408 JFCI wP1/2, LT HEAD(2))412,410

412  IF(HEAD(2),LY,2,9P1)409,450

409 1S]gNhszl
GO 18 23

440 1SIGNg»y _

23 XONE=S{1)«!S]GN#ANOM(L)eSIN(HEAD(2))/GINCH
XTHE=S (2w ISTGNSANOM (1) #COS(HEAD(2) ) /GINCH
IFLILINE,ER¢Z) 605,606

699 WRITE(05,700) XGMNE,xTHO,I1UP

700 FORMAT(2F1g4¢4aly)

19



856

1002

997
958

999
1003

508
803

8¢%
206
800

lo0¢0

1024

BLODGETT AND MASSINGILL

8(1)3XDIM
$(2)eYDIM
HMEAD(L)eHEAD(2)

‘CALL ANGANB(XDIN AST YD I YLAST:ANGI

CALL FIXANO(XDIM,YDIM, ANG ANGMAL ,KOUNY, JLINE,IPT, JUR)
KOQUNTEKOUNT ¢ 3

XLASTaXDIM

YLASTBYDIM

GG YO 7400

J1EXZIEX ¢ 8

‘REWIND IY

IF(NOTP ,EG, FEX) iGO TG 999

[T21T » 4

READCICR,997)JTAPE, JUDYLL ETHL,JUDY2,ITH2
F@RMAT(SIQI

LO 998 1xs%,1TAPE

CALL SKIPFILEC(IT)

MM=a3

18Ra2

TuPg3

68 TO 7400

IFLILINE,EQ,&)607,800

REWIND 05

READ(05, 700)X@NE XTN@ 1ypP
lF(lOGHEuK.g-)1003 508

{F(EQF,p5)80¢C,8p1

JANGMETANGM ¢ 4

IFCIFIRST,EQ,2) 505,506

CALL PLGT(XGNE;XTH@;S)

IFIRST=3 _

CALL PLOT(XONEXTWO,lUP)

GO 7@ 1903

CALL PLOTS(040)

CALL STePPLE?

WRITE({61, 1020)!TRAK

F@RMAT(1HQ 1EKPREGRAM PLOYTED, 18,5X49HF1XES FOR THE TRACK)
TFCILINE ,NEg2) GC TO 4047

WRITE(61,1041) 1ANON

P@RMAT(zHg 1ZHRREGRAM PLOTTED,]8,5X22HPHINTS FOR THE PROPILE)

1015 8TOP

END

20



PREGRAM LENGTH
ENTRY 'RPOINTS MERCATER
BLOCK NAMES

MAFSYS

INET
RATCAOM
CHTLBL
FIXQRAY
EXTERNAL 3YMBOLS
QBGENTRY
THEND,
016043500
NBLSTARS
pacplgy,
SKIPFILE
DTER
PUCTS
rUCT
MERCAY
GRATIE
TECX
TIcY
CHLABEL
MERCTR
ANGANG
PIXANG
gTePRYLY
ATANZ
SINF
CcasF
Q8CIFECF
Qacrles
REW,
v,
Tk,
mcma
1 N
ONEINGL
00430 SYMBELS

0L743
00565

00021
00433
00064
00473
pooog

NRL REPORT 7930

IDENY
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SUBROUTINE GRATIE

Condasubapei AR Aut it apamsin s s s st asutdadlsa s et aadasusbunansssisasiy

» Tk

# Uk
-

n

oCcOonNooo
FRESRN

AR B LN

100

120

130
140

150

160
170

15 SUSROUTINE STERES yALUES IN AN ARRAY THAT ARE USED FOQR PLATTING

a BERDER AND GRATICULE FOR A MERCATQR AND INVERSE MERCATOR PROJECTION

ART, NOTE, JSEE 'LOCUMENTATION FOR EXPLANATION oF INVERSE MERCATOR,

COMMON/MARSYE/ CBRR(4),
1PR,
YMAX)
RAH]»

COMMBN/INPYAALATAD, ALATNM,

RR,
XMIN,
MP,
RAW]

ALATNS,
ALOGNS
WIDTH,

TICLGT,

*gt"###t*ﬁ*vtiti!‘!##"###iﬂ!it*#‘!‘#Gﬂl&"‘gt.u')##i‘.“‘t‘*ﬁtt'.!U‘t‘*!lﬂ

DEL ACHT,
YMIN, XMAX,
1CR, 1A,

ALATXD, ALATAM, ALATXS,
ALEGXD, ALDGXM, ALOGXS,
HITE, DEGDVD: DEGDVMD
ALTMDI(S) ,ALTHM(S),ALTHS(5),

ALNHME (5 ), ALNMM(S Y ) ALNMS(5),ALTSDIS) JALTSM(B),ALTES(5)Y,
ALNSC (5 ), ALNSHLD ) ) ALNSS{3),AR(5). VRt3)

sraz%zSszzeoRcindzzsns3zeescxs3B0RDERs e =330 zEssRRzEz

A,6GAD, ALBGNM,
MPE,  KOMP,
LEADYS, NTIC,

COMMON/FIXGRAT/DBL,NTIX

GNEDEG 'z .3,1419926535/180,0

CALL PLOTIXMIN,YMIN,3)

CALL PLOT(XMAX)Yp1n,2)

CALL PLOT (XMAX YMAXY2
CALL PLET{XMIN,YMAY,?
CALL PLOT{XMIN,YNMIN,2)
IF(DELI92004+%¢C02400

GO TO(1401410940)MP
LK 8 3

KL 3

NTRY 3 w2
1F(DEL LT (ONEDEGINTRY 0 }
YEMP a2 CORR(LKIADEL

ITEMP a TEMP#0,000%

DIFF a ABSF(TEMPITEMR)
AINCR = DEL
1FADIFF,L7,DEL/2C,0)G0 70 140
IF(CORR(LK) LT,0,0)G0 TO 430
AINGR 3 DEL#(1,0s+DIFF)

GO 10 149

AINCR = DELWLIFF ,
ALCHK = CORRILXui)~AINCR/4,0
GO TO({150,160 )%,

ALONG 3 CORR{JI)HAINCR

1s8 = &

66 16 {70

ALAT 8 CORR{1)*AINCR

1s8 8 3

NP g 3

IEL R

KSW ® §

22

60000
60100
60200
60300
60400
60500
60600
60700
60800
60900

61000
61100
81200

61300
61400
61500
61600
61700
64899
61900
62000

6388

62300
62400

83000

6329
6330
63400
63500

637090
63800
63900
64000
64100
64200
64300
64400
64500
64600
64700
64800
64900
63000
65100
65200
65300
65400



480

185

199

195

200

210
229

900
910

NRL REPORT 7930

GO TO(180,196)K
CALL Meacfn(;,Abar,Rn.caanczsa:,ALaNG.xx.vv)
CALL PLOTIXXiYY NR)

JSW & Npw

GG T8 <1a%;200>45w

CALL GHFOLB(ALANG, XX NTRY)

ALONG ‘= ALGNGeDEL

1F (ALONG LT ALCHK) GO 710 200

LK 3 3

KlL. 3 2

NTRY 8 2

Go Y0 220 ,

CALL MERCTR{C,AQHT,RRALAT,CORR(ISB)IXX,YY)
CALL PLOT(XX)YY NP

JSW # Npng

60 Y0(195,200)J9kK

CALL CHFRLB{ALATYY,NTRY)

ALAT 5 ALAT#LEL

IFLALAT,GT,ALGNK)GA TB 900

IF(NP,NE,3)GE TQ 240

158 8 ]5B4KSK

KSW = =1 wKSW

ISH 8 =gu]8W

NP & NPafSW

GG TO(180,190 )KL

STDEL®DEL
NELADOL
IF(DELI900,9C0,3
CALL PLAT(XMIN,Y
RELaSTDEL

RETURN

END

20
FIN:3)

IDENT GRATIE

"‘PRBGRAM LENGTH o032y
ENTRY POINTS GRATLE 00003
BLECK NAMES

MAFSYS 00024
INFT 001,33
FIXGRAY gnoo2

EXTERNAL SYNBOLS

03610100
81603500
88CDIGT,
PLET
MERCTR
CHF oL

00343 SYMBQLS

23

‘71400



SUBROYTINE QRSYM(LABELaXDIM,YDIM,NCHAR,JSUB)
(y 8 0,08,

CATA(HN =
ANC » 3,0

0,@7)1

BLODGETT AND MASSINGILL

]GO = XABSFO“CHAR) JSY
6o To{1o, 20"0 30,20)109

%8 ANC 7 ANCwy

CALL SYHB@L(XDIM YDIMyM,LABEL,0,0,8)
X2 38 XDIMeWnANCSSw(ANCny, g)tg,as

YH & YD]Me

X3
GO 10 49

H

IF<NC§AR.GT.O)GG Te 30

30 CALL SYMBQLCXZaYHnHH 1H040,0,1)
IF{NCHAR,LT,%)00 Te 5

X3 3 X2¢3

0s({WeS)

49 CALL SYMBQL(X3 YR HH24H/204041)

%9 RETURN
END

PREGRAM LENGTH
‘ENTRY PBINTS
EXYEANAL SYMBOLS

CHEYM
gacplcT,

‘SYrBAY,

00063 SYMBOLS

JDENT

24

(H 8 0,14),

CHSYM

(s » 0,04),

34300
31400
31300
31600
31700
31800
31900

32

32288
32200
32300
32400
32500
32600
32700
328pp
32900
33000
33100
33200



c'v"

50
60

10
%0

30
40

PREGRAM LENGTH pazze FOENT

NRL REPORT 7930

NEWS & XABSF{NR)

LPTD ® ABSP(FLPIT)

LPTM § FLPTH
[F{NE,GBT,0)GE TB 50
1FALPTM,NE,.0)GD 10 50
NGCH 8 9

[CAR 5 LPTD
G

019 80
NOCH » B

JCAR # LpTDnlQ0Q+ipTH
JFCLPTD LY, 1:0,NCCH s NaCHnl
PO 5 L2s1, NECH

LIR(LZY = ¢

NCHAR 3 NBGHo2

CALL BULAB(JCAR NCHARG;LTR(L))
KK ‘2 NOCHaq

pe 10 JJaKK &

LTR{J) = IBLNK

1F(NOCH,GT, 6>LTRcN@cHa4)-IBLNK
Go 7@(20,§u)hENS

KEMP § 1EAS
TFAFLRTD,LT,0,05KOMP & [WES
68 10 49

KGMP = NOR

IF{FLRID,LT, C 07K®MP g 1Sou
LTR(NQCH) 5 KOMP

CALL APACK(N”CH,LTRtiiaBGD)
RETYRN

END

ENTRY PGINTS  pobge
EXTERNAL SYMHQLS oeN vo0z2

Q1610100

gacplge,

BULAB
APACK

00320 sYMBaLS

PEATIT

SUBRGUTINE CENTRIMC,BLOC,DTLL)

c@MM@N/cHTLdL/MEQM‘Q. NEMER(sO)'MAXNER'

PAR,
NY{50), NRY:
KYAX1S, 1YN,
LN

DATA!WID.! 0,08)s (5P ® 0,04)

DTLL, = l DHEPIMNC=BP
hLQCFD\ Le,?

RETURN

END

NNC (50,
XL(50),
N1y

25

BCpoan

M1,PAR,
NTE,
YK(‘SU,,
X718,

(1g0u = 828},

MypAR{B0),
nl'y,
KAAXIS )
Y18,

9800
9900

10000

10
10%83
10300
10400
10500
10600
40700
10800
10900
11000
11100
11200
11300
11400
11500
11600
11700
11800
11%n
1200
12400
12200
123600
12400
12500
12600

42700

12800
42900
13000
13100
13200

14400
14500
14600
14700
14800
14908
1500

15100
15200
15300
15400
15500
15600



PROGR
ENTRY
BLECK

BLODGETT AND MASSINGILL

IDENT

A¥ LENGTH o
POINTS CENTR po
00

NAMES
CHTLAY

EXTERMAL SYMBOLS

oc

A i PO N> Lot PO

c|vl!

01604100
nascpIgT,
032 sSYMBOLS

SUBROYTINE OkLABEL
COMMBN/MAPSYE/ ceanta). RAy
1PRy. XMIN,
YMAX) MR,
RAHY, RAWI
COMMON/INPT/AALATAD, ALATNM, ALATNS,
ALEGND, ALGGNM, ALBGNS,

INGTUSE(79)

CENTR

ALATXD,
ALBGXD,

DE
YM&N:

ICR,

G@HM@N/CHTLBL/MlNMFRo MNMER(50), NAXHER; MINPAR,

MAXPAR) NC,

NNE1S

NY{501; NRY, XL(5¢
kyrxiss  TYN, NI,

LYN
TATAING s 8)) (KH u 0407)

ENEDEG & J3,5415926535,180,0
NMIN 3 o1
!F(DELQLngNEDEG)NH[N LI
LNG 8 NMINsY

LYD v NMIN&2

CALL BCDCON(ALGGND,ALOBNM,HINMER,NC,LNG)

CALL BCDCON(ALBGXD),ALBOXM,MAXNER, NTC
CALL BCDCEN(ALATAD ALATNM, MINPAR,NLY,
CALL BCDCON{ALATXD,ALATXM,MAXPAR,NRY,

SET UP:MINIMUM MERIDIAN LABEL
Y1 = YMIN=0)E63
KNT & 0
CALL CENTRINC HTLL, TLL)
X4 = XMINaHTLL
Ki &g 90
KNT 2 KNT#1
CALL CHSYM(MINMER, X%, YL ,NC,3)

SET YP INTERMEDIATE MERIDIAN LABELS
Kl = Kiad
KN = XABSF(NNCLKID))
CALL GENTR(KMN, HTLL,TLL)

X1 3 XL(K])#FTL

cALL CHSYM<MAMER<K1).X1 YL INNC(K!) 1)
IF(KT, LY, KXAX]S)I60 TO 120

SET UP MAXJMUNM PERID[AN LABEL
CALL, CENTRINTC,HTLL,TLL)

X1 3 XMAXeMTLL

CALL CHSYM(MAXMER,X1,¥Y1,NTC,3)
GO TO(160,480IKNY

26

LNG)
LT
LTD)

0,

)' Nfcl
YK(Bg)
XTiB,

ACHT,
XMAX,
14,

ALATXM, ALATXS,
ALBGXM, ALOGGXS,

MNPAR(B0),
NLY
KXAX}SJ
Yrig,

22600
22700
22800
22900
23000

00
23300
23400
23500
23600
23709
23899
23900

24 08
40
24200
24300
24400
24500
24300
24700
24899
24909
25000
25100
25200
25300
25400
25300
25600
25700
23800
29900
26000
26100
26200
2:300

264
26588
2669
2670
26800
26900
27000
27100
27200
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SET YP FOR ILPPER BGRDER
Yl a YMAX#0,058
ce to 100

SET UP FOR IMINIYUM PARALLEL LABBL
FIND X1 PER LEFT B@RQER
CALL, GENTR(NLY HTLL,YLL)
KNT 8 ¢
X1 3 XMINe(TLL#0,05%)
YL =2 YMIN
KY 3 0
KNT 8 KNTa#L
CALL CHSYM{MINRAR,X1,YL1,NLY;¥)

SEY UP INTERMEDIATE PARALLEL LABELS
KY 7 KYat
Yl 3 YK(KY)dkH
GO TO(230,24C)KNT
FIND X1 PER LEFT BORDER
KN 8 XABSE(NY(KY))
CALL CENTRKN HYLL, TLL)
X1 = XM]Na(TLL# 125}
CALL cHsvncﬂthﬂtxv).x1,Yi NY{KY): 1)
IFCKY,LY,KYAX]S)GO 10 22p

SET UP MAXDIMUM PARALLELI LABBL
Y1 a YMAXeN, 21

6@ TO({290,30CHKNY

FIND X3 PER LEFT BGRQER

CALL CENTR(NFY, HTLL (TLL)

X4 3 XMINs(TLL#O 055
I MM T e L P
60 TO(320,350 )KNT

SET UP PGR RIGHT BORDER
X4 5 XMAX*0,058
60 19 200
RETYRN
END

JDENT GHLABEL
PREGRAM LENGTH §03d1
ENTRY POINTS CHLABEL 00004
BLECK NAMES

MARSYS 00231
INFY Q0333
CHILAL Q0473

natnlicy,
BOLGEN
CRNTR
CHEYM

EXTERNAL SYMBOLS

00341 SYMBALS

27

2730¢
274404
27500
27600
27700
27800
27500
28000
28100
28200
28300
28400
28500
28600
28709
28800
28900
29600
29100
29200
29300
29400
29500
29600
29700
29800
29900
30000
30100
302

38388
30400
30500
306090
30700
30800
30900
34000
34400
31200
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SUBROUTINE AFACK(NCHS,STRING,OUTLAB
CIMENSTON STFING(NCHS’,QU%LAé(;IL‘ ! ,
ENCODE(8,104,QUTLAB) (STRING(I) | 25, NCHS)
RETURN
101 PORMAT(8RY)
eND
DEN AP
PREGRAN LENGIH gogys (DENT o APACK
ENTRY PBINTS ARACK nogos
EXTERNAL SYMBGLS
THEND
08¢DICT, -
ENC,
aNEINGL,
00032 SYMBOLS
SUBROUTINE GFFOLB(CORAD,ALE c.NTR ) ,
CgMQQH/§NP7f % C t %), ALOGND,  DUMEE(34)
CGHMGN/CHTLEL/MIhHERo MNMER(50) MAXMER: MINPAR; MNPAR(50),
3 MAXPAR, NC, NNGC(80), NTC, NLY,
3 NY(54)s NRY, xL(ﬁo)a YK{50): KXAX1S,
3 KYAXISJ 1YN, N1, Xyig, Y718,
4

10

20

30

3

LIMENSION LTT(iO) _
EATACIBLNK 5 60606060606060608)

KGO 3 XABSF(NTRY)

GO T0{10,20,20)KGD

KERBLD 5 ARBSF(ALEGND)
JF(CORAD,LTC,0)KEROLD = KBROLDw1
IK 8 4

KRT B NYRY

NTRY 8 3

1AX = 4

KXAX1S g 0

6O 10 390

K8RALD -2 ABSF{ALATND)
IF(CORAD,LT,C,05KORBLD 8 KOROLDaL
1K 3 1

NTRY 53

1AX 8 2

KYAXIS 5 0

CALL, RTODM(Q@RAD KGRDG)CORMN)
KORMN = CORMA

KBRDG = XABSF(KORDG)Y

IF (KORDG,EN,KOROBLD ,AND,XBRNN,NE,0)GO T8 40
NK 8 6

1F(KORDG,LT,300)NK & NKal

KOROLD = KORbG

JF(KRT L, T,0}CO TE€ 35

1CAR £ KORNGe10Q0sKORMN
IF(CORAD, LTy, 0 KDROLD 8§ KORDGey
G0 10 590

1CAR # KGRDG

NK 3 NKe3

Go 19 50

28

15700
15800
15900
16000
16100
16200

16488

16500
16600
16700
16800
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
17900
16000
18100
18200
18300

£5598

18600
18700
18800
18900
19000
19100
19200
19300
19400
19500
19600



40
50
o

120
130
150

160
200

250

260

300
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‘NE 3 =2

ICAR = KORMN

JK 8 XABSF(NK)

CO 60 Lzal,zJK

LTT(LZ) = g

CALL BULAB(FCARPJK,LTTIL))

60 YO{300112¢1190+30043504180)4K

LIT(3) 3 LTT(4) 8 LTT45) & LTT(6) = IBLNK
GO 19 200

LTT(4) = LYTIS) # LTT{6) 8 ]BLNK

GO 10 200

ATTCI) 3 LYTI6) 3 IBLNK
-G8 79 200

LTT¢4) a [BUNK

CALL APACK({JK LTT(1),(CAT)
6o TO({250,260) AX

MNMER(] ] A

NNC?!&)“z NK!c T

ALCIK) & ALGC

KXAXIS 8 KXAX]84ad

MNPAR{IK) = [CAY
NY(IK) & NK
YK(IK) = ALGC
KYAXIS x KYAX]9a4
1K 3 [Kel

RETURN

END

PREGRAM LENGTH 10340 IDENT CHFoLB8

ENTRY PRINTS CHFOLB 00046
BLBCK NAMES

EXTERMNAL SYMBGOLS

INFY 00133
CHTLEL 00473

a1e10400
08cDIgT
RTEDM
BULAB
ARACK

00345 SYMBOLS

<y

SUBROYTINE DTGR(LEG,AMIN)SEC,RAD)

CONVERS]ON GF DEGREES; MINUTES, SECGNDS INT® RADIANS
DG=ABSF (DEG)

P1a3,1415926%4 ,

PEGD=SIGNF (PLGeAYIN/60,95EC/3600,),DEQ)
RAD=zP[#DEGD/180,0

RETURN

END

29

19700
19800
19900

20000

2

29503
20300
20400
20500
20600
20700

20800

20900
21000
21100

‘21200

23300
21400
241500
21600
21709
21800
21900
22000
22400
22209
22300
22400
22500

55800
55900
6
26989
56200
56300

56400
56500



BLODGETT AND MASSINGILL

_ .. IDENT DTBR
PREGRAM LENGTH poLly
ENTRY POINTS DTER peoesd
EXTERNAL SVMBSLS

QasnlgT,

SUBROYTINE FINDALRR, X, Y, ALTX,
THIS SUBREUTINE xD USED 10
SHHEROIN IN PLOTTER UNITS
NECESSARY TG CUTPUT UNITS TO THE PLOITTER

[F(X)40,10,3¢

18 ZF(Y)50,50‘2c
CALL MERCTR(1,1,0,RR,ALTXALGX, DUMMY, FLAMX)
CALL MERCYR{L, 1'01RR 2 AL TN ALGNI DUMMY s FLAMNY
AaABSF(Y/(FPLAMXaFLAMNY)
ITR = 2
GO 18 49
30 :;QBSF<X/(AUCX=ALGN))
-]
¢ RESTORE BASE MERIDIAN AND PARALLEL [N MERCTR
40 CALL MERCTR(1,A, RR,ALTN,ALGN,BOBO,DEDA)
c FIND ACTUAL HE:GHT AND wanH eF CHART
CALL MERCTREC A RR,ALTX, ALGX) XMAX, YMAX)
caLL MERCYR(c.A RR,ALTNGALGNGXMIN, YHIN)
X 2 XMAXwXMJMN
Y B YMAX=YMTN

i

A ALGY, ALGN, A, ITR)

aods

RETYRN
40 ITR 8 »y
RETURN
END
DEN DA
PROGRAM LENGyH n0246 IDENT F1y
ENTRY P@INTS FINDA gopo3
EXTERNAL SYMBOLS
086Dp1IgT,
MERGTR
003105 .SYMBOLS
SUBROUTINE MERCAY
GCOMMON/MARSYS/ CORRIAY, RR, DEL, ACHy,
1 1PR, XMIN, YHIN, XMAY,
! YMAX, MR, 1CR, 14,
3 RAM] RAWI!
COMMON/ZINPT/ALATND, ALATNM, ALATNS, ALATXD, ALATXM, ALAYXS,
1 BLOGAD, ALOGNM, ALOGNS, ALGGXD, ALOGXM, ALOGXS,
2 VPG, KOMP, WIDTH,  HI¥E, oesnvo, DEGDYM,
3 LEQDYS, NT]C, TICLGT, ALTHDUS), ALYMM{S),ALTMS(5),
4 ALNME (51, ALNMM(5) ) ALNMS (5, ALTSD(5), ALTSMgS),ALtsscs
5 ALNSD(B),ALNSM(S) ALNSS{5),AR({S)s  VR(H)

CALL FINDACRR,WIDTHyH]TEsCORR(R),CORR{1))CORR(4),CARRIS), ACHT, IRT)

IFCIRT)I130,530,400

30

LN,
CA LCULATr THE SEMI MAJER AX1S OF THE
e» N@ FURTHER CONVERSIONS ARE NECESSA

56600
56700
56800
56500
57000
57109
57200
57300
57400
575

57290
57700
57800
57900
58000
58109
e
58400
58;88
58600
58700
58800
58900



100
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CONTINVE

RAH] & (CORR{2)nCORR{L))/HITE

RAW] B (CGRR(4)}nCOAR(I))}/WIDTH

CALL MERCTR{C,ACKY,RR,CORR(3) ) CORRI3) ,XMIN, YMIN)
CALL MERCTROC,AQKT,RR,CORR(2) s CORRCA) , XMAX, YHAX)

120 RETURN
130 WRITE(IPR,401)
12

GO 16

101 FORMATI(w INSUFFICYENT INFORMATION TQ cOMPLETE PLOTH)

END
IDENT MERCAY

PRBGRAM LENGTH 00071
ENTRY ROINTS MERCAY goQis
BLBCK NAMES

MAFSYS 00021

INFT 00133
EXYTERNAL -SYMBALS

THEND,

aBenIgT,

FIMDA

MERCTR

37k,

10

20

00304 SYMBALS

SUBRGYTINE MFRCTF(!TvoRR ALATALON, X, Y)Y
1F(IT)10,20410
M .3 ALGN
BP 5 ALAT
XB g A#BM
£ 2 SQRTF(i,e-RRﬂRR)
B2 » E/2,
INBP = fo(aPI
Esxnap 5 G4SINBP
Y0 5 A*LOGF ({14 +g*SINBP)/COSF(BP)a( (1) =ESINBP)/(1,0+FSINBP) ) 94ER)
X

Yy = YB

RETURN

s;NLA 2 SINFULALAT)

BSINLA 3 E4SINLA

XA 8 AtAL@N

‘X 8 XAwXB

YA" s A*LOGF (£1,045INLA) /COSF (ALATI#((4,04ESINLAD/ (4, #ESINLA) ) 4E2)
Y 3 YA=YB

RETURN

-END

31

89400
89500
89600
89700
89800
89900
90000
$0400
90300
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[DENY MERCTR

PREGRAM LENQTH 00283
ENTRY PQINTS MERCTR ¢nood
EXTERNAL SYMBOLS
03607311y
RaGDICT
SQRTYF
SINF
LOCF
CeSF
00073 SYMBOLS
SUBROUTINE YICX 140000
¢ 140100
CONssastsutptan st st st npanst st sat ntudnbnetgapnissdsntesasOsassnnnysndnrn 140200
C» 140300
C s TklS SUBROUTINE STERES (ALUES IN AN ARRAY THAT ARE USED FOR PLOTTING 140400
C » T}CK MARKS @GN .A HERCAT@% OR INVERSE MERCAYOR PRGJECTIEN 6HARY 140200
C s 4
Craemssiassnsaadaddatr i i aadaRn st s iU ANssRo s utnabout s dsagaaensvansos %48788
c 140800
COMHEN/MARSYS/ CORR(4), RR) DEL ACH?, 140900
i 1PRy, XMIN, YMIN, XMAX, 143000
'y YMAX MR, ICR, 1A, 141100
3 RAHL, RANWI 141200
¢ v 141309
COMMON/ INRTAALATAD, ALATNM) ALATNS, ALATXD; ALATXM, ALATXS, 141400
1 4LCGMD, ALOGNM, ALOGNS, ALOGXD,; ALOGGXM, ALOGXS, 141500
¢ MPCy K@MP, ~ WIDTH,  WIYE, = DEGDVD, DEGDVM, 144699
3 LEGDVS, NTIC, TICLGY, ALTHD(5)cALTMM(S)nALTHS¢5). 141700
4 ALNME(S) ) ALNMM(5)  ALNMS (5, AL?SD(S),ALrsngs),ALTSStS). 141809
s ALNSC (B, ALNSM<5),ALNSS(5) AR(S), VR(5) 143900
COMMON/FIXGRAT/DEL, NTIX
142000
DEGH=CORR({4}sCARR(Y) 142100
XINGRaXMAX#DLL/(CEGNRNT]X)
c 142300
CepwsTICK MARKS ON LOHER BORDER GF CHART 442400
c 142300
1F{TICLGTLE,0.02TICLGT20,06 142600
166 TIC = TICLGTY 142700
Y0 :5 YMIN 142800
60 M = 0 142900
XX .2 XMIN 143000
10 XXaXXaXINGR 143100
IF (XX GE, XMAX)30,15 143200
$%  MaMag 143300
IF(M=5)2,1,4 143400
1 7131=2.o~7t0 143390
Go 10 3 143609
4 IF(M=30312,6,¢ 143700
6 TlCi“S;QtT[C 143899
"0 143900
GG 79 3 144000
2 TICisTIC 144100
3 CALL PL@T(XX-Y@;3)
YA 3 Y@aT]Cy 1443990
CALL PL@T(XX YA 2)
G 70 g 1445090

32
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c 144600
Ceasa TICK MARKS @N UPPER BORDER OF CHARY 144700
c 144800
30 IFCYO 4GE, (YMAX»0,0005))55,35 144900
35 YBaYMAX 145000
TiCasTIC 148100
GO 70 60 145200
53 CALL PLET(XMIN,YMIN;3)
79 RETURN ' 145499
END 145500
PREGRAN LENGTH qogzs TOoNT TioX
ENYRY POINTS TICx 00003
BLECK NAMES
MAFSYS 00023
INFT p0433

FIXGRAY pogo2
EXTERNAL SYMBALS

01604100
QacpIcT,
PHET
00324 SYMBQLS

SUBROUTINE TICY 145600
1457090
CHgtrSaodafaMpaf s AN udasndRid P ancatqRasaatysnsssdnsatanasnrasannsrsavssa 145800
Co 1459400
€ % TR1S SUBROUTINE STERES yALUES IN AN ARRAY THAT ARE USED FOR PLOTTING 146000
g 9 TJCK MARKS @GN 4 HERCAT@& @R INVEMSE MERCATOR PROJECTION CHART, 122%00
» i 00
Canbmasshadtmaniast At aaatshRusRINCHAdRAsAnsaynasonRSasIassannatsanss  $463g)
146409
COMMON/MARSY S/ CORR{4), RR, DEL: ACHT, 146500
1 1PR,y XMIN, YMIN, XMAX, 148600
g YHAX) MP, 1CR,y 14, 146700
3 RAMI, RAW] 1468q9
146909

C@MMQN/INPT/ALATND} ALATNM, ALATNS, ALATXD, ALATXM, ALATXS, 147000

1 ALAGND, ALBGNM, ALOGNS, ALOGXD, ALGGXM, ALOGXS, 147400

v} ¥PC, KOMP, WIDTH,  KITE, DEGDVD, DEGDyM, 147209

3 LEGDVS, NTIC, TICLGY, ALYMD(5),ALTMM(5),ALTHS(3), 1473a9

1 ALNME (3 ), ALNMM(S) JALNMS(5 ), ALTSD(5) , ALTSM(3),ALTSS(5), 147490

$ ALNST(5) ,ALNSH(5) )ALNSS(5),AR(5)s  VR(5) 147500

c 147600

60 ALATECORR{1) 147800

YINCR=DEL/NTYIC 147900

IF(TICLGY,LE,0,0)YICLGTR0,06 148000

166 TIC 3 TicLo7 148100

XX = XMIN 148260

Ml 2 3 148300

200 N8 0 148400

YY = YMIN 148500

100 ALATZALATeYINCA ' 148600
CALL MERCTR(C,AOKT,RR ALAT,CORR(MI),DUM, YY)

IFCYY GE, YMAXY59,2p 148844
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29

15

35
99
48

05
49
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NaNa#ai
IF(N=5)5,4,15
T1C192,49u71C
5o o 40 !

IF(N=30)5,47,17
TIC123,0s71C
N &g

66 10 6
TicisTle

CALL PLOTEXX)YY3)

XA 8 XX«T}C4

CALL PL@T(XA-YY‘Z)

GG T8 49

1F (XX .ee. (XMAX=0,0005))205,48
XX 2XMAX

TiCz=TI(

ﬁ&AY’G@RR‘i’

6O 10 200

CALL PLOTIXMIN,YMIN,S)
1 RETURN

END

JDENT

PREGRAM LENGTH 00147
ENFRY POINTS TIcy 00003
BLGCK NAMES

MAFSYS po023
INFY 00133

EXTERNAL SYMBOLS

03603400

QacplIcY,

MERCTR

PLUET
00127 sSYMBELS

SUBRAYTINE BLL, B ]
PIMENSION [YEMP (XY
ILAB.INLAD

ce 10 “’(‘1,"\-
KaKJ=]Kag
JTEMP(K}=MOD(ILAB,10)
1LAB=1LAB/1g
TF(ILABI10,14,10
CONTINUE

RETURN

END

?LAﬁ'KJaITEHP’

34

Ticy

148990
149000
14919
149300
1493790
149499
149500
149600
149700

149900

150100
150200

15830
15040
150500

150600
150700

1543090
154400

13300
13400
13500
13600
13700
13800
13900
14000
14100
14200
14300
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PREGRAM LENGTH 1DENT

0040
ENTRY POINTS guLag Qo903
EXFERNAL SYMBALS
QacplgeT,
XMEDF
00G33 sYMBaLS

SUBROYTINE RT@DM(RAD.!DEG AMIN)
pl 2 §,1415992693%

RT@D g 180,0/P1

CELTA = 0, 0060001

£EQ = S;FNF((AESP(RAD)'RT@DtuELTA)oRAD)
JUDEG 8 DEG

AMIN & ABSP(LEGsIDEG)I*60,0

RETYRN

END

N
PROGRAM LENGTH 0014 IDENY

ENYRY PQINTS RYEDM pagos
EXYERNAL SYMBOLS
01610100
Qy6031400
paeptaT,
00033 SYMBALS

SUBROUTlNE ANGANE (X
c COMPUTES ANGLE OF Rp

P[=3 1415926%3
XRADR(Q,01745329
TEMPIANG
IF (XPTwXA) 1
1 ARG=z(YPTaYA)/
IF (ARGY 2,4,
IF (YPyaYA) 3
ANGE(A;AN(AHG
GG 7O 14
IF (XPTaXA) %44
ANG=zP[/XRAD
GO YO 14
IF (YRT=YA) 'Y, 4,
ANGa(AYAN(ARC)#PI)/XRAD
68 10 14
8 ANG=(ATAN{ARG)YZXRAD
60 10 14
9 ANGa(ATAN(ARG )+P1)/XRAD
G0 T8 14
10 [F (YPTGYA) .14:53,42
11 ﬁNG=27g.o
"7 68 10 14
$2 ANG290,0
6o 16 14
13 ANG=TEMP
14 RETURN
END

w N

K¢ 3 W n

35
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RT@DM

128400
128500
128600
128700
128800
128999
129000
129100
129200

SO0OONDODOOOLODONDOOODOIODDDIOOOD DO

O 00 3O AR NI
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]1DENT ANGANO
PREGRAM LENGTH 70242
ENTRY PGINTS ANGANG 00003
EXTERNAL .SYMBQLS
QeeplIcY,
TANF

E(XPT,YPT,ANG,CHAR ,KOUNY, JLINE,IPT, JUR)
UMBERS'
AHYz0,07
NF1Ga%
XRAD=Q,01743329
CNGaANGa90, .
IF (MOD(KBUNT,2),NE}0) GO TO &
¢ ANNOTATES FIGURES T@ THE RIGHT HAND S{DE GF THE DATA POINT
XPeXPY
YPaYR?
66 10 4 o _
¢ ANNOTATES PLIGURES 1O THEi LEFT WAND SIDE oF THE DATA POIN?
1 BNG=(CNG#180,)9XRAD
IF (NF1G,G7,4) G€ 10 2
KYP3AHT(6,/7, )0 (NFIGeL)
6o 10 3
2 HYPaAHTe(6,/7,)4NF{G
3 YY=HYP#SINF (ENG)
XXSHYP*COSF (ENG)
YPeYPTayY
APaXPTeXX
C ILINE=0 EVERY POINT ILINE®L EVERY N TH ROINY ANNGTATED
¢ ILINE=2 PLOT VALUE SERIES NGO ANNOTAT]ON
4 IFCILING=1)LC,11,9
11 IF(MODCKOUNT.JPT)},NE,4) GO TO 9
CALL PLOT(XPT,YPT,1UP)
CALL NUMBER(XP,YP,AHT,CHAR,CNG,2HF5)
CALL PLOT(XPT,YPT,:3)
CALL SYMBOLUXPT YPT,0,105:01010¢w8)
GO v0 7 _
9 CALL PLOT(XPY,YRT,1UP)
66 19 7 '
10  CALL NUMBER (XP,YP,AHT)CHAR,CNG,2HF5)
CALL PLET(XPT,YPT,3)
20 CALL SYMBELC(XPT,YPT,0,020:340,0s91)
Go to 7
7 CALL PLET (XFT,YPT,3)
1UP32
8 RETURN
END

36
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‘PROGRAM LENGTH 0033z ‘DENT FIXANO
000

ENTRY PRINTS FIXAN

EXTERNAL SYMBOLS : :
Q46044100
aaepler,
RUET
NUFBER
syYkpay
XMEDF
SINF

c@».F

ABERT, {UN UNTY READ ATTEMPT AN UNASSIGN 17, MUST WAVE: EQU]P
' REACARITEON, THu NATR SRTRLVUATARES TP RANELEERIT quae
HAS NBT HEEN WRITTEN ON, IFf LUN®69,CHECK FOGRTRAN CARD

FER X @PTlON,
LUN 3 69

37
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