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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

e oSt ded b A L

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 Cemputer and Configpra?ion

CDC 3800.

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

1.9 Q_ontribqti_ng _O_rganizatiqr_l_

NRL — Naval Research Laboratory, Washington, D.C. 20375.

1.10 &(_)g_ram Availability

If supplied with a magnetic tape, the Environmental Sciences Section,
Acoustics Division, will make a copy of this program.
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Manuscript submitted September 3, 1975.
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1.11  Verification
This program has been used and tested by the Environmental Sciences Section,
Acoustics Division, for several months.
1.12 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 Ccuncil
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 paraliels, the spacing between the
meridians and the parallcls, 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 aumber from the input tape according to the
specified format. The southem 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.

[P S .

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. f 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

FI' 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/.
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3.3.3 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 sanples 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.

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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) 3.15 References — Literature

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

4.0 METHOD OF ALGORITHM
Not applicable.

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

6.0 COMPARISON
No other known programs are available for comparisun.

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

| 8.0 REMARKS

None.
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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

13 End of File card

12 Extra card (one for each additional input

tape)

11 Format card

10 Parameter card
9 Chart card
L/ & Run card
PR S
ri."_'.'._.".__.""__“' NN . 9
¢ NN 1 Program Mercator (binary deck)

\’I_! 2-6 Equip cards! (logical units 10, 11, 12, 13,
g and 40)

1 Job card

IThe 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 dob
2-6 Equip
7 Program

8 Run
9 Chart

BLODGETT AND MASSINGILL

Column
Number

1-21

1-18

Deck of
Mercator

1-13

1-5

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 FQUIP, 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 2 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).
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Column

Number Card Title Number

11-15

16-20

21-26

27-30

31-36

37-40

10 Parameter 1-5

7-8

9-10

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 1s 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,
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Column
Card Title Number

12

14

16

19

20-24

26-30

31-35

12

Description
0,1,or2
0 = every fix will be ploited 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 aunotated.
2 = plot value series as a profile
perpendicular to the track.

Oorl

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 1 in
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.
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Column
Number Card Title Number Description

36-40 10.0
Degree portion of the interval be-
tween the parallels.

41-45 0.0
Minute portion of the interval be-
tween the parallels. In this example
the spacing will be at 10-degree
intervals.

! 56-60 9.00
i Physical height of the chart to be
: drawn,

64 1,2,3,0r4
Number of input tapes, with the
: maximum being four.

65-72 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 W
) are for the day, columns 69 and 70 ‘
' are for the hour, and columns 71 and *
i 72 are for the minutes. ;

73-80 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 T
defined chart.

) 11 Format 1-? (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), tin.e¢ (hour and
whole minutes), latitude, longitude,
and value to be annotated or pro-
filed (fix number of navigation, un-
corrected fathoms or corrected meters

o ———— gl vy W TS = W r————— o " e as® Sty
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. Column
, Number Card Title Number Description

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

®  Navigation
(15X14, 1Xi4, 1XF8.4,
F9.4, 9XF5)

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

e mem—————_—— s

®  Magnetics
(15X14, 1XI4, 1XF8.4,
T F9.4, 28XF5).

12 Extra 1-4 0,1,0r 2
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.

5-12 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.

13-20 02280830
Date and time of the last data point
to be read and plotted from the
second input tape.

13 End of File Terminates the run.
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APPENDIX C
Sample Profiles

BATHYMETRY PROFILE
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APPENDIX D
Flow Chart

READ CHART PARAMETERS
AND DATES OF DATA TO
BE PLOTTED

I

DRAW AND l

LABEL CHART

READ FORMAT OF DATA
OM INPUT TAPE

I i

PRIN™ OUHT PERTINENT
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P
-

READ A RECORD FROM THE
INPUT TAPE

i | >
i
|

END~OF-FILE !

SERIES IF
REQUIRED

NO PLOT VALUE |
|
I

DATE OF FIX GREAT
LESS <,> OR INSIDE ERTER PRINT OUT

SPECIFIED DAT NUMBER OF I
NTERVAL POINTS

k PLOTTED
INSIDE

FALLS INSIDE
GRID

YES

PLOT FIX AND
/ ANNOTATE IF
h REQUIRED

CALCULATE POINT FOR
VALUE SERIES IF
PROFILE IS DESIRED

L €¢<——— ]
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APPENDIX E
! Source Language Listing

unacncn MERGATOR
REAL LATMIN,LATMAX,LENQMIN,LONGMAX

CIMENSION !BLr(254) AN@H(Z):“EAD(Z) S(2)
CIMENSION IPF({49)

Bt B S s L

17

i COMMON/MAPSYS/ CeRR(4), RR, DEL, ACHT, 800
i 3 1PR, XMIN, YMIN, XMAX, 900
YMAX» MP, 1CR, 1A, 1000
; ) RAHT RAWI 1;00
i , 00
! COMMON/INPT/ZALATYAD, ALATNM, ALATNS, ALATXD, ALATXM, ALATXS, 1300
' H ALOGND, ALOGNM, ALOGNS, ALOGXD, ALGGXM, ALOGXS, 1400
2 *PC, KEMP, WIDTH, KITE, DEGDVD, DEGDyM, 1500
) LEGDVS, NTIC, TICLGI, ALTHD(5),ALTHMM(5),ALTHS(D), 1609
4 AUNME(8), ALNMM(5) )ALNMS?5) ,ALTSD(5),ALTSM(B),ALTSS(5), 17oo
] ALNsc(S).ALNSM(5).AL~SS(>).AR(S). VR(5) 18 oo
§ COMMBN/RATCOY/NAVSYS, NORATE,  RAT[DIS), CDLY(5); RATINC(3), 5033 !
. 3 ARAT(3). PHIM(S), AUAH(S), PHIS(S). ALAS(S): KNTHAX, 2100 |
: c ' KNT, BpS, NR, DELT, BSLN(5) 2230 !
' 2300
cennen/cntLaL/N;hnen, MNV;R‘50).MAXMER. MINPAR,  MNPAR{S0}, 2400 |
1 AXPARy NG, NNC{50), N7, NLY, 2500 l
' Nvt5 Y2 NRY, X,(50)s  YK{5g)y  KXAX[S- 2600 1
3 YAth. 1YN, ) X718, Y118’ 2700 i
4 LYM 2890 !
COMMON/F IXQRAT/DTL ,NTTX
v 29s
LP s 0 300
IFIRST$0 |
KGUNTsL
PR 83200 ;
PR & 6% 83300
tICR = 6Q 83400
jEXa0 1
17240
{yPsd
ALATNG®0,0
ALATXSHO, '
ALOGNS®0,0
ALOGXS=0,0
:Ecoos-o 0
LEGDVSH0,0
PI-3.14159
KEMPRY
NAVSYSHY
MSRATERQ
1YNgO
LYNad
¥PCald
¢ READ IN RANGE 8P CHAR? 83500
lEAD;OO 101)‘LRTND.ALAYNHoALATXDoALATXN.ALBGND.ALOGNH,ALGGXDo
$ALBGXN
100 FORMAQ(AFD L1oF8,3,Fd 1076,4,F441)
10 gs:oc CR,001)GINCN,NTIC, erx.XLlNE.lUse IMULT, (TAPE,IPT,DECDVD,DEGDYM, DEGD
¢ '




P

601
M
20

Ceoqeos

Conrne
100

700
4
718
747

r{
23

rad

28
29

33
4
3
34
3

38
1000

359
1010 F

j011

BLODGETT AND MASSINGILL

.3LEGDDD, DEGDDF  MITE, wo DY1,1TH1,JUDY2, 1TH2
FORRAT (P50 1,13, 15, 190 AXFB VL0 315, 11 00XP8s20514)
te 777 xx;i.erPe
CALL SKIPFILECIT)

60 v0(¢20,300114A

RRA (9966329566

NS 5 8

CONVERY DEGREES, MINUTES AND SECONDS 7O RADIANS
CALL DTOR(ALATND ALATNM,ALATNS,CARR(1L))
CALL DYGR(ALATXDIALATXM ALATXS,CORR(2))
CALL DYOR(ALEGND,ALOGNM,ALOGNS,CORR(3))
CALL DYOR(AREGXD,ALBGXM,ALOGXS,CORR(4))
CALL DYGR(NEEDVD,DEGDYM,NEQGDVS,NEL)
CALL DTOR(DBEDDDDEGODM, DEGDDS:DDL)
CALL PLETS(]E UF,254 40,2 )

CALL PLOT(Q g a ]
MERGAY |5 TH: SUERQUTINE NAME FER MERGAYOR PROJECTION
CALL MERCAT
JF(WIDTH,LE,C,C,6R,HITE,LE,0,0)G0 TO 800
CALL GRATIE

IFINTIC)?789,745,710

CALL TIgx

IF(NT]X)26,36,737

CALL TICY

CALL CHLABEL

T

AMING,0

SEC»0,0

¥ INUS340000060000000008
XLAMSABSF (AL TNM)

KGY'ALATNDo“hDﬂ”N‘JS

1P (KOY,EQ MIMUSYRT7,28
LAT¥1N33LAYNB-XLAH/60.0

LAYTMINSALATNG o XLAM/60,0

XLAMSABSF (ALATYM)

KeYsALATXD AND MINUS

JF (K@Y, EC, thUS)SO 34
LATMAanLAvxn.xLAM/bo.o

68 19 32

LATMAXZALAYNE & XLAM/60,0

XLAMEABSF {ALUCGNM)

HOYmALOGND ,ANDMINUS

IF (KOY ,E0,HMUS) 33,34
L@NG“XN-ALeahuoxtAM/ba-o

66 10 3%

LONGMINZALOGMD ¢ XLAM/60,0
XLAMBABSF{ALEGXM)

KGY3ALOGXD , ANDMINUS

JF(XOY,EQ, Mnhu5336 37
L@NGHAXaALeGXD-xLAn16g.o

6o 1o 33

LONGMAX2ALBGXDs XLANM/80,0
READ(60,4000)17M

rORMAT(1 A8)

WRITE({64,355)PN

FORMAT(s DATA PQRMAY ,,,8,10A8)
WRITE(61,104C)
FORMAT (LY, A6HCHARY PARAMETERS)
WRITE(64, 1011)LA7M!N.LAYHAX

3200

75300
75400
75509
73600
75709
758

75909

3700
3899
3900
6200

VORMAT(1H » ACHSBLTRKAST LATITUDE (F10.2130X20HNORTHHOSY LATITUDE

1¥10,2)
HRXTEtbznzosa)Lehonxu,.enanx

18
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1032

7400

Te51
7491

1061

699
619
641
608

8600

8003

%03

504
1%

411
497

400
442
409

440
23

609
700

NRL REPORT 7930

FORMAT(4H ,2¢HWESTMOST LONGITUPE ,Ff10,2,10X20HEASTNESY LONGITUDE

1 Fe0,42)
MNaY

{oPx2

READCIT, IPNIIDAY JTIHERLAT(RLONG ) ANGMAL
1F¢{OCHECK, 117400,7051

IFLEOF, 170100245001

{UPg3

GO YO 7400

FUIDAY,LT,JDYL) 6o 10 7401

FCIDAY,GT,JLDY2) Go 79 1002

FLIDAY, FQ 0) 98¢ T3 tpn2

FOIDAY,EC,JUDYL,AND, JYIME, LY, ITHL) GO o 7404
FUIDAY, EG,JLDYZ2,AND,JTIME,GT,1TM2)GO Tg 1002
FORLAT,LY,CATMIN) GG T 7404

F!RLAT GY LATMAX) GO T3 7404

!F(RL"NG T,LGNGFIN) GO T 7409

1F (RLONG,GT ,LONGNMAX) GO YO 7404

lTRAKsXYRAK ¢4

CALL D¥OR(RLAT ,AMIN,SEC,RRLAY)

CALL DTOR(RUENA AMIN,SEC,RRLONG)

CALL MERCYH((,AQkT,RR, RALAT, RRLONG ; XDIM,¥DIM)
JF(JUSE,EG,1)60969

ANCMAL!ANCMALoz 1828
IFCIMULY,E0,1)688,698
ANQMAL:.AnaNA
xF(xr;nsv)socz.aooo.suoz

XLASTBX[sIM

YLASTEYDIN

S{L)1=XDIM

S(2)myYDIM

1FIRSTaY

CALL PLOT(XDIM,¥CIN,3)

ANOM (1 ) pANOMLZ)

ANOM(Z2)sANDMAL

IF(IFIRST,EQ,1) 303,504
XDIFFgXDINeS{y)

YOIFF8YDINaS(Z)

IFIRST22

6O Y0 19

XDIFFR(XDIFF » {XDIMeS(L)))/2
YDIFFR{YD]FF o (YDIM o §(2)))/2
KEAD(2)cATANZ(YDIFF XDISF)
XF(H&AD(Z).L‘.o)hEAD(?)sQaP!tH!AD(?)
1F¢oy LE,HEAL(2) )41 ,408
JF(HEAD(2) ,LE P}/2:407,4008

1SIGNsY

6o YO 23
1F(3,9P1/2, LT HEAD(2))442,440

IF(HEAD(2),LY,3,9P1)40%,420

E3LLERS

66 16 23

1S1GNss=y
XONE3S{1)a]SIGNAANAMIL)oSIN(HEAD(2))/ l
xructb(z)tISlsNtlnnw(1)aceS(HEAD (2))/%
IFCILINE,ENgE) 603,600

HR!TE(o5a7oo) xehs XTHO, 1UP
FORMAY(2Fggsdaly)

|
!
!
!
1
!
!

19
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BLODGETT AND MASSINGILL

606 S(4)®XDIM
${2)syDM
FEAD{L)RHEAD(2)
CALL ANGANO(YDIM,XLASY,YDIM,YLAST,ANG)
CALL FIXANO(XDIM,YDIH,ANG,ANOMAL ,KQUNY, JLINE,IPT,JUP)
KOUNTSKBUNTY ¢ o
| XLASTAXDIM
| YLASTAYDIN
6O 10 7400
1002 JEXZIEX o ¢
REWIND ¥
} IF{NBTP ,EQ,FEX) GO 1O 999
| IT2(T ¢ ¢
READ(ICR,997)ITAPE, JUDYL, T THS , JUDY2,1TH2

997 FORMAT(5]4)
CO 998 Ix#4,lTAPE
998 CALL SKIPFILE(LY)
KME]
terz2
1UPs3
GO 18 7400
| 999 IF(JLINE,EQ,4)607,800
607 REWIND p%
r 1003 READ(Q5,700)XENE,XTHO, IYP
‘ IF (1OGHECK, %) 1003’ %08
%08 (F(EDF,05)80¢.808
: Go3 JANEMITANGM ¢ ¢
IFCIFIRST EQ,2) 30%,506
B %09 CALL PLOT(XONE,XTWO;3)
B IFIRSYs3
B 206  CALL PLOT(XBNE,XTHO,IUP)
! 800 CALL PLOTS(0,0)
CALL STOPPLOY
WRITE(61,102C) | YRAK
! 1020 FERMAT{41Ko, 1 HPREGRAM PLOTTED, 18,5XL9HFIXES FOR THE TRACK)
! IFVILINE,NE,2) G€ T 1045
i NRITE (61,1081 ) 1AN oM
i 1023 FORMAT(1Hg 3 HRREGRAM PLOTTEL:18,5%X22HPRINTS FOR THE PROPILE)
l 1045 8t0P
‘s
|

END |
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PREGRAM LENGTH
ENTYRY POINTS
ELSCK AAMEGS

NRL REPORT 7930

[DENY MERCAT@R
01743
MERCATER (0565

MAFSYS 00021
INFY 00133
RATCAN p0064
CRYLAL 00473
FIXCRAYT gooo2

EXPERNAL 3YMBQLS

00430 syMBoLS

Q8GENTRY
THEND,
Q1c04300
08CSTORS
nacnigy,
SKIPFILE
DR
PLETS
pLeT
MERCAY
GRATIE
TRCX
TcY
cutAgﬁt
MERCTH
ANGANG
PIXANG
sPePPLEY
ATAN2
SIAF
casr
Q8CIFELF
gacrec
RER,
Sk,

SW,
spe,

501,

OGNS INGL

21
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BLODGETT AND MASSINGILL

SUBROUTINE QFATIE

220890840 3043 vietuttqsl NP RSSICAIEOSR0S 23030808300 33400209008082050

o THIS SUSROUTINE STIRES
a8

s G

L)

130
140

150

160
170

ALUES IN AN ARRAY THAY ARE USED FOR PLOTTING

SRLER AND GRATICULE FGR A MZRCATOR AND INVETSE ™ERCATIR PROJECTION
FART,  NQYE, ‘SET LSCYMENTATIEN FOR EXPLANATION oF INVERSE MERCATOR,

CCMMON/MAPSYS/ CORR(4}),
IFPR,
YMAX
RAH}»

Cod N &2

COMMON/INPT/ALATAD,  ALATNM,
SLEGAD,  ALEGNM,
Pe, K2MP,
LEGDYVS, NTIC,

AR B LA

CEMMEN/FIXAGRAT/DEL,NTX

Czzazszrazzzs

RA.
XHIN,
MP
RAW]

ALATNS,
ALOGNS,
WIDTH,

TICLGY,

(8488606030583 040080303033000000350%488800880ugsistesnIsaéliceetettosngs

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

ALATXD, ALATAM, ALATXS,
ALEGXD, ALNGXM, ALOGXS,
HITE, NEGODVD, DEGDYM,
ALTMD(S ) JALTHUM{9) ,ALTMS(5),

ALNME(S ) ) ALNMM(D ) ) ALNMS(5),AL7SDI5 ), ALTSM{B) ,ALTSS(5)Y,
BUNSL(S),ALNSM(5),ALNSS(3),AR(5)s  VR(H)

...... SzzzzEtzinissanzazazscsss3IBORDERe =Rz xSRI EI g

GNEDEG z 3,1419926535/180,0
CALL PLOT(XMIN,YVIN,3)

CALL PLOT(XMAX oY in, 2}

CALL PLOY (XMAX,YNMAY,2

CALL PLOT{XMIN,Y¥AX,2

CALL PLOT(XMIN,YMIN,2)
IF(DEL)990.%¢0s400

GO TO({140141¢+940)MP

LK w3

KL 2}

ATRY 3 ot
1F(DEL,LT,ONEDBGINTRY » 4
YEMP 2 CORR(LK)ACEL

JITENP = YEMP40,000%

CIFF & ABSF(TEMPe]TEMR)
AINCR = DEL
1F(DIFF, LT, DEL/2C,0)60 TO £40
JF(CORR(LKY,LT,0,0)60 YO 130
AINGR = DELw{L,0sDIFF)

6O YO 149

AINCR & DELwL[FF

ALCRK 3 CGRR(LKal)<AINCR/4,0
GO T9(150,46¢C)Kl,

ALGNG » CGRR(J)3AINCR

]1s8 3 3

68 10 179

ALAT n CORR({3I)eAlINCR

1586 » 3

NP g 3

ISH » 3

KSW » &

22

60000
60100

60200
60300
60400
60500
60600
60700
60800
60900
61000
61100
61200
61300
61499
615¢0
61600
61700
64800
61900
62000

62380
62300
62400

83000

6329
4330
63400
63500

63700
63800
63900
64000
64100
64200
24300
64400
64500
64600
64700
64800
64900
63000
69100
69200
65300
63400




JS% % Npe

LK« 3
KL s 2
ATRY 8 2
63 Y0 220

JSH 2 NP}

188 8 |SBeKSK

KSH ® wiwkSW
210 ISH ® equ]gy
AP & NP#IGW

, 229 STDELEDEL
, RELADDL
IF (DEL,)900,9¢
500 CALL PLOT(XNI
910 CEL#STDEL
RETURN
BND

0
N

PREGRAV LENQTH
ENTRY POINTS GRAY
BLECK MAMES

INFT

EXTERNAL SYNBGLS

pLeY

00363 SYMBOLS

GO v@ <1a§,2c0)qsu
185 CALL GHFGLA(ALONG, XX NTRY}
ALONG » AL&NG«DEL
1FCALONG, LT, ALCHR)GO 18 200

66 v0(195,200)J9k
195 CALL CHFOLO{ALATY,YY,NTRY)

ALAT 8 ALATSLEL

JFLALAT,GT,ALCHK)GR T 900
200 IF(NP,NE,3)6C 7@ 210

i
! GO 70(180,190)KL

120
Wi

1§

MAFSYS
FI¥GRA?
nyc10400
04603400
aucpicY,

MERGTR
CHFeLe

? GG 10(180,190)K!
180 CcALL NERct
t CALL PLOTIXX:YY NP)

NeJ)

NRL REPORT 7930

R(csA8NT,RR,CERR{ISB) ) ALONG, XX, YY)

190 CALL MERCTR{C,AQKT,RR,ALAT,CORR(ISB} /XX, YY)
CALL PLOT(XX)YY NP)

. IDENT GRATIE
pos24
00003

00924

00133
00002

23

65500

658
65938
66000
6810

6620

66300
66400
66500

$6900
67000
67100
6720

6739

67400
67500
67600
677090
67800
67900

71400




| BLODGETT AND MASSINGILL

f c SUBROYTINE ORSYM{LABELsXDIM,YDIM,NCHAR, JSUB) giggg
H DATA(HN = Q,C7)¢ (y & 0,08), (H 5 0,24)) (8 0,04), 34500
¢ 33600
ANC % 3,0 31700
1G6 = XABSFONCHAR}&ySUB 31800
68 T0{10,20,50,30,201[C0 31900
iﬂ ANC 7 ANCwg 32288

CALL SYMBRL (XDIM,YDIM, H,LABEL,0,0,8) 32
X2 3 XDIMeWasNCoSo(ANC®y,0)¢0,03 32200
! YH & YD]MeH 32300
| 1F (NCHAR,GT,0)0Q T 30 32400
| X3 & X2 32500
: 6o 10 490 32600
|y 30 CALL SYMBBL(XZ2,YN,HH.,4H0,0,0,1) 32700
B IF (NCHAR,L7,%)00 T8 3q 32800
i X3 3 X243,08(WeS) 32900
R 4 CALL SYMBAL(X3sYNiHH1gH/104043) 33000
- 29 RETURN 33100
. END 33200

|DENY CHsYH

‘ PREGRAN LENGTH 00474
\ ENTRY FOINTS CHEYNM p00sL
! EXYERNAL SYMBOLS

0acplce,

TYH B AL

! 00063 SYMBALS

24
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N o bty W 4

c’olt

%0
60

10
20

30
40

PREGRAN LENQTH

ENTRY

NRL REPORT 7930

SUBROYTINE BCDCON (FLPTD,FLPTH,BCD,NOCH, yE)
CATAL]BLNK & 60606060606069604),
3 LIEAS = 25B), (IWES » 668)

LIMENSION LTF(3p)

NEWS w XABSF(NM)

LPTD » ABSF(FLPIL)

LPTY ® FLPTH

[FINE,GY,0)QE YO 50
IF(LFTM,NE,D)GD 10 50

NOCH 58 §

[CAR 3 LPTD

GO 10 6¢

NOCH & B

1CAR 8 LpYDes00QaLpTH
IFCLPID LY, 2C0)NECH & NaCHm
PO 5 LZg4,NGCH

LIR{LZ) = ¢

ACHAR 8 NGGHe2

CALL BULABITCAR ACHAR,LTR(4))
KK 2 NOCHay

LO 10 JJakk,?

LIR{JY) s 1BLNK

IFANOCH GT,6)L YRINOGHS4) B I BLNK
GO Y8(29,30NNEWS

OMP N [EAS
IWCFLRTD,LT,0,0)K0Mp 3 JWES
6o 19 4p

KGMP 3 NOR
IFAFLPTD,LY,C,0)KB4p 5 JSOU
LTR(NGCH) = konp

CALL APACK(NZCR,LTR(1),8LD)
RETYRN

END

1DEN
00276 L Bcpcoan

PAINTS  @orce
EXYERNAL SYMBgL§ oeN Gto2e
02610100
08¢DIgY,
8ULaB

AP
00320 symagLs

o b B oo

M e I L P

ACK
SUBRBYTINE CENYRIMC,DLOG,DTLL)

CgMMay/CHILAL/ML\ME], M MER(50),MAXNER, Ml PAR,
nalear,  a§, NC(80,, NTE,
NY{50))  NRY, XLi50),  YK(50),
KY)xts, YN, L xyYi8e,

LYA
CATALYID » 0,08} (5P & 0,04)
CYLL @ (L ]0sSP)aNCaRP
LLOCRDY( (s, 9

RETURN
END

25

(NOR = 458), (148y = 628),

MypAR{30),
NLY,
KAAX]S,
yria,

9800
9900

10000

18388

19300
10400
10500
10600
10700
10800
10909
11000
11100
11200
11300
11400
11300
11600
11700
11800
1190

1200

1210

12%03
12300
12499
12500
12600
12700
12800
12900
13000
13100
13200

14400
14500
14600
14700
48
1iats
150 8
15100
1%200
15300
15480
15500
15600




e e ol Rt T S

BLODGETT AND MASSINGILL

JDENY CENTYR

PROGRAM LENGTH §0084
ENTRY PQINTS CENTR 00005
BLBCK NAMES

CHILBY 00473

EXTERMAL SYMBOLS

0%604460
pa6pICT,

00632 symeeLS

Coonn

clvlo

100

S ——— mar e oy —

SUBROYTINE QkLABEL
COMMAN/WAPIYS/ CoRR{4), RR, DE ACHY,
1 1FR, XMIN, YHIN, XHAX
r YMAX s MR, 1CR, 14,
3 RAMYT ) RAW?
COMMON/INPT/ALATAD, ALATNM; ALATNS, ALATXD, ALATXM, ALATXS,
41.6GND,  ALQGNM, ALOGNS, ALGGXD, ALBGXM, ALOGXS,
2 INGTUSE(79)
CONMON/CHTLBL/MIMNMER, MNMER(50),  MAXMER, MINPAR, MNPAR(30),
1 MAXPAR, NC, NNE1Sg), NTC, NLYy
) NY(55)s NRY, XLcso?. YK(501, KXAXIS,
3 KYAXIS, [YNy Ni, Xrin, YTIB,

LYAh
CATAING o 8), (KH w 0407)

ENEDEG » J,14149926535/480,0
Winel o4 EDEG) $

LikTye Miy ®
LNG = Ncht§ NN
LTD « NM{N&2
CALL BCDCEN(ALBGAD,ALOONM,HINHER,NC,LNG)
CALL BCDCON(ALOBGXD, ALBAXM MAXMER,NTC,LNG)
CALL BCDCSNU(ALATAD,ALATNM,MINPAR,NLY,LTD)
CALL BCDCONGALATXD,ALATXM,MAXPAR,NRY,LTD)

SET UP MINIMUM MERIDIAN LABEL
Y1 s YMIN#0,265
KNY = 0
CALL CENTRINC (HTLL,TLL)
X4 5 XMINaWTILL
Kl ¢ 0
KNT 3 KNTol
CALL CHSYM({MINMER,X$,YL,NC,3)

SET UP INTERNEDIATE MERIDIAN LABELS
Kl s Klat

KN 2 XABSF(NNC(KI))

CALL CENTR{NM jKTLL,TLL)

Xg o2 XL(K])eb TLA
CALL CHSYM(MMMER(K]) XL, YL NNCIKI) oY)
IF(KI, LY, KXAX]S)6GD 1O (20

SET YP MAXJMUM MERIDJAN LABEL
CALL CENTR(NTC,HTLL,TLL)

Xy v XMAXeNTLL
CALL CHSYM(MAXVER,X1,Y4,NTC,T)
GO T0(160,40¢IuNT

26

22600
22700
22800
22900
23900
23100

23400
23500




P e S

S e s pmp—

T —— gt xS P %

PREGRAN LENGTN 00341

NRL REPORT 7930

SET UF F@R ILPPER BBRDER
Yl 3 YMAX#0,05%
Gé TG 100

SEY UP FORIMINIFUM PARALLEL LABBL
FIND xi PER LEFT BERDER
CALL, GENTRINLY fHTLL, YLL)
KNT & ¢
X1 3 XMINe(TLL4D,0%%)
T '

KY 3 0
KNT & KNTed

CALL CHSYM(MINRAR,X1,Y4,NLY, )

SET UP INTERMGDIAYE PARALLEL LABELS
KY 3 KYq8
Yl n YK(KY)dEH
G@ YO(230,24C0 )KNT
FIND X4 PER LEFT BBROER
KN s XABSF(NY(KY))
CALL CENTR(NM WTLL, TLL)
X1 % XMINw(TLL9g,125)
CALL CHSYM(MMPAR(KY), X4, Y4, NY(KY) 1)
IFIKY LY, KYAX]S)GD T8 22p

SET UP MAXIFUM PARALLELI LABBL
Yi w YMAYeN 21
G@ 16{290130C)KNY

FIND X1 PER LEFY B@RDER
CALL GENTRtNFY,HYLLsTLL)
X1 3 XMINe(TLL40,055)
CALL CHSYM(MSXPAR,x1)Y1,NRY,3)
68 T0({320,35¢ )KNT

SEY UP FGR R|QHT gaRpER
X4 3 XMAxe0,059

GO 19 200

RETYRN

8ND

[DENTY CHLABEL

ENTRY POINTS  CHLABEL 00005
BLECK NAMES

HAFSYS 0002}
INFY 00433
CHYLGL 00473

EXTERNAL 3YMBOLS

nacnigy,
BOLGON
CHAATR
CHEYM

00341 SvMBaLS

. o R e bman o —

27

27309
27400
27500
27600
27700
27800
27900
26000
28409
28200
28300
28400
28500
28600
28799
29800
20900
29000
29100
29209
29300
29400
29599
29600
29709
29800
29900
30000
30100
302

33333
30400
Ja500
30600
30700
30800
30900
31000
31400
31200

— e 4~




PRGGRA¥ LENGyH 00075
ENTRY PBINTS APAGK 10004
EXTERNAL SYHBOLS

BLODGETT AND MASSINGILL

SUBROUTINE AFACK {NCHS,STRING,0U
CIMENSION stFING¢NCHS’:SU;LAé(1}
ENCODE(8,441:8UTLABY (STRING(1) ]
RETURN

108 PORMAT(8RY)

END

[DENT APACK

END
08tp1dY,
ENC,
aNg INGL

00035 SYMBQLS

SUBROUTINE CHFOLB(CORAD ALOC,NTRY)
SSnoN/ JPY/ALA&ADS bunYt5),
CONMON/CHTLBLZMINHER, MNMER(50)  MAXNMER, MINPAR,

3 MAXPAR, NC, NNC¢39), NYC,

H NY(50)s NRY, XL{Sgds YK(50)e
3 KYAX1S, YNy Ni, XTi8,

4 LY

CIMENSION LTT(0)
EAYA([BLNK = 60606060606060608)

KGO % XABSFONTRY)
GO 10{10,20¢30)K0GO

10 KSROLD = ABSF (ALEGND)

1F (CORAD,LT, C,0)KEROLD & KOROLDw4
IK s 3

KRY = NYRY

MRY ¥ 3

1AX ¢ 3

KXAXIS n 0

50 19 30 2

XKOROLD 3 ABSF{ALATND)
IF(CORAD, LY C,0)4OROLD & K8RALD1
R R

NTRY % 3

1AX 8 2

KYAX]S s 0

CALL RTADM(QERADKORDG)CBRMN)
KORMN = CERMM

KORDG = XAQSF(KORDG)
!F(KGRDG.EG.KOROLD.AND.KORNN.NE.0)09 8 40

NG g 6

IF (KORDG,LT,400}NK & NKad

KGROLD = KORLG

IF(KRT LT, 0366 T8 33

ICAR & KORNG?1000eKOARMN

{F (GORAD,LT¢C 0IXKOROLD & KORDGwy

Ge Y6 50
1CAR » KORDG
NK 7 NKed
68 18 50
28

ALBOND DUMEE (84)

CAERS MNPAR(50Y
NLY,
KXAX1S,

Y118,

—

8100
8200
8399
2400
8500
8500

15700
15800
15900
16000
16100
1g§oo
16488
16500
16600
16700
16600
16900
17000
17100
17200
17300
17400
17500
17600
17700
17800
179090
16000
18100
18200
1:300
ta588
18600
18700
18800
18900
19000
19400
19200
19300
19400
19500
19600

N e - Anm e ————
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e e
[ =

40 MK 3 =2
ICAR 2 KORMN
50 JK & XABSF(NK)
T8 60 LZay,JK
60 LTT(LZ) = 4
CALL BULAB{ FCAR.JJK.LTT(

m

NRL REPORT 7930

GO Y0{300,12C4150s30043504260)JK
$20 LYT(3) 3 LYY(4) 8 LTT(5) 2 LTT(6) s IQLNK

G8 18 290

130 LTT¢4) m LTYU5) & LYT(6) » }BLNK

6o 18 209
190 LTT(3) = LYPI6) » 1BLAK
G8 18 200
160 LTT¢4) « [BUNK
200 CALL APACK(JX (LTT(1),]C
06 TO(250,26C) LAX
250 MNMER({IK) = 1CAY
MNC(IK) » NK
XLOIK) 3 ALEC
KXAXTS 8 KXAX[948
IK 8 [Kag
68 16 3q¢0
260 MNPAR(IK) s JCAY
NY(IK) & MK
YKCIK) 8 ALGC
KYAXIS & KYAX]398
K a [Ket

300 RETURN
&ND

PREGRAM LENGTN
ENTAY PQINTS CHFaLB
8LE8CK NAMES

INFY
CHTLAY

01610400
n8epigeY
RTEOM
8ULAD

K

AP
00345 SYNBOLS

EXTEAMNAL SYMBgLS

AT)

Q0340
a00is

00433
00473

JDENY CHreL8

BUBROUTINE DYQA(LER,ANIN,SEC,
¢ CONVERS]ON GF DEGREES, MINUTE

DGsABSF (DEG)
Plad,1415526%4

RAD)
Sy

SECONDS INT® RADIANS

PEAD3ISIGNF ((LGIAY [N/60 ., ¢SEC/3600,),DEQ)

RAD:P|+DEGD/180,¢
RETYURN
END

29

19700
19800
19900
20000

28388

20300
20400
20500
20600
20700
20800
20999
21000
21100
21200
21300
21400
21500
21600
21700
21800
21900
22000
22100
22209
22300
22400
22500

55800
55900
56

56988
5:200
58390
58490
56500
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BLODGETT AND MASSINGILL

1DENY DTeR

PREGRAM LENQTH 00111
ENTRY POINTS DTSR 00003
EXYERNAL SYMBOLS
086RICT,
SUBROUTINE FINDA{RR, XY, ALTX)ALTN(ALGY, ALGN A, 1TR) 56600
c THIS SYBREUTINE {D USED Y@ CALCULA/E THE SEM]-MAJOR AX]S OF THE 56700
¢ SHHEROID IN PLOTTER UNJTS <» NO FURTHER CONVERSIONS ARE NECESSA 56800
¢ NECESSARY T CUYPUT UNITS T@ THE PLOTTER 546900
[F(x)10,10,3C 57000
18 1F(Y)%g,50:2¢ 57100
20 CALL MERCTR(1,1,0,RRsALTX,ALGX,DUMMY FLAKX) 57200
CALL HERCTR(1:1.0oRR.ALTNnALGN:DUHHY'FLAMN) 57300
AABSF(Y/(FLANXEFLAMNY) 57400
1TR = 2 57538
GO 10 49 %76
30 A3ABSF(X/({AUCXA=ALGN)) 57700
TR a 4 57800
¢ RESTORE BASE MERIDIAN AND PARALLEL IN MERGTR 57900
40 CALL MERCTR{1,ARR,ALTN,ALGN,B0BA,0008) 58000
¢ FIND AGTUAL HEIOHT AND WIDTH OF CHARY 58100
CALL MERCTR(C 4 RR,ALTX ALGX) XMAX) YHAX) 58200
CALL MERCYR(¢ oA RR,ALTN ALGNIXMIN/YHIN) 583490
X 3 XMAXaXM]AN 53488
Y = YMAX»YN]A 585
RETYRN 58600
50 JTR ® 4 58700
RETURN 53900
END 58900

[DENT FINDA

PROGRAM LENGyH 00246
ENTRY POINTS FIADA Q0003
EXYERNAL SYMBOLS
LI AR
MERGTR
00105 SYMBOLS
SUARBUTINE MERCAY 878
CGHHGN/&AFSYSI CORR(4), RRy DEL, ACHy, 37938
b 1PR, XMIN, YMIN; XMAX, 88000
¢ YMAX MNPy 1GR, 14, 88100
h] RAK]) RAW? gg200
3
COMMON/INRPT/ALATAD, ALATNM,  ALATNS, ALATXD, ALATXM, ALAYXS, 83488
b LBGND, ALOGNM, ALOGNS, ALSGXD, ALOGXM, ALOGXS, 83500
3 IWEC, KOMP,  WIDTH, WIYE,  DEGDVD, DEGOVM, 8835,
h ] 1LEQDVS, NTIC, T10LGT ALTMDUS) pALTHM{S) ,ALTMS(5), 88700
1 ALNME 28, ALNMM(5) ) ALNMS (51, ALTSD(5),ALTSH(5),ALTSS(5), 888qg
3 ‘LN59(5)AALN5M(5)pALNSS!5):AR(5)a VR{5) 82900
]
CALL FINDACRM HIETH,H}TEsCORNE2) (CORR{1)) CORRL4) ) CARREI))ACKT, IRT) 89395
IF(IRT)130,3%0,400 89200
30

A g g o ‘-
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100

NRL REPORT 7930

CONTINUE

RAH] & (CBRR{2)eCORR(L))/HITE

RAN] 8 (CGRR(4)gCORR(3))/WIDTH

CALL MERCTR(C (ACRT,RR,CORR(1),CORR(3) XHIN,YMIN)
CALL MERCTRCC,AGMT,RR,CORR(2),)CORRLA) , XHAX, YMAX)

120 RETYRN
130 WRITE(IPR,10%)

[(]:] TB 120
108 gggMAT(- TNSUFFICIENT INFORMATION TQ coMPLETE PLOTS)
12ENT MERCATY
PREGRAM LENGTH 30074
ENYRY PCINTS MERCAY 00034
BLE8CK MAMES
MAFSYS 00021
INFY 00433
EXTERNAL SYMBOLS
THEND,
Q8CDICT,
FIMDA
MERGTR
STk,

14

20

03304 sYMBOLS

SUBRBUTINE MERCTR(IT,AsRR,ALAT,ALON, XYY
1F(]17110,20,10
OM a8 ALON
8P x ALAT
X8 3 A*SM
E = SQRTF({4,0°RRIRRY
E2 a E/2,0
3o SENG o
N s F» .
Y8 » A'LOGF((1.QOSINBP)ICOSF(BP)'((100-ESlNBP)/(1ao‘ESXNBP’”‘52’
X » X8
Y & YD

RETURN

SINLA = SINF(ALAT)
BSINLA o E«SINLA
XA 8 A*ALON

s XAeX8B
zh ] i‘tGGF(ll.O'S!NLA)/CUSF(ALAT)'{‘1.0cESlNLA)/(1.'ESINLA))'!Ei)
Y & YAoYB
RETURN
END

31

89400
89500
89600
89700
89800
89900
20000
90100
90300

90400
90500
90660

9070

90800
90900
91000
91100
91200
91300
91409
91500
91600
$4700
91800
91900
92000
92100
92200
92300
92400




+ e ——_—

e A e U

- ——

BLODGETT AND MASSINGILL

JDENY

PRBGRAN LENGQTH 00254
ENTRY POINTS MERCTR 00003
EXTERMNAL SYMBALS

03607314
peeplgy
SGRY?
SIMF
LOGF
cosr

00073 sYMBOLS

SUBROUTINE YICX

MERCTR

c.t.“"‘.'.‘tt““..‘..Q.'..l“l.."...‘t.'.'."‘.l..ltt"."'..."“"

Ce

C o ThS SUBROUTINE STERES xALUES IN AN ARRAY THAT ARE USED FOR PLOTTYING

C o TJCK MARKS 8N .2 MERCATO

[+ X2 Xe)

ot B >

AP S AN &

COMMON/MARSYS/ CORR(4), RR:
1PR, XMIN,
YMAX MRy
RAH} RANW]

COMMON/ INPYZALATAD, ALATNMy ALATNS,
ALEGMD, ALOGNM, ALOGNS,
¥PC, . KOHP,  W[DTH,
LEGDYS, NTIC, TICLGY,

COMMON/FIXGRAT/DLL NTIX

DEGWSCORR{4)}sCORR(Y)
XINCRaXMAXSDCL/(CEQHRNT §X)

¢
CoaseTICK MARKS ON LAWER BORDER QF CHART
¢

166
80
0
¢9

oh -

IFCTICLGTLE 040 TICLEYAG, U0
TiIC = T{cLar

Y0 :3 YMIN

M0

XX 8 XMIN

XX#XX4X[NGR .
IF{XX ,GE, NFAX}JIO0,43
Matag ,
IF({M8)2,48,4
TiC1%2,9071C

6o 19 3

IF(Mug0)2,6,4
Ti1C18a,00T1C

k0

66 19 3
TicymviC

CALL PLAT(XX Y0,3)
YA » YOeT]Cy

CALL PLOT(XX)YA,2)
68 16 19

32

§R INVERSE MERGAYOR PROJECTION CKARY

DELa ACHT,
YMIN, XMAX,
ICRy 1A,

]
t..“"“"‘i.“."..‘"t...i"...‘i“'.‘.“..!.“.."‘i"'Q‘.‘t".“.‘

ALATXD) ALATXM, ALATXS,
ALQGXD, ALOGXM, ALOGXS,
HITE, DEGDVD, DEGDyM,
ALTHD(S) sALTHM(8) [ALTMS (5},

ALNME (5)) ALNMM(5) (ALNHS (5}, ALTSD(5) AL TSH(B),ALTSS(5),
ANSC(B))ALNSM(5) ALNSS(3),AR(5),»  VR(3)

140000
140100
140200
140300
140400
140500
140600
140700
140800
140900
141000
141100
141200
141300
141400
141200
141600
141700
144200
141900

142000
142100

142300
142400
142500
142600
142700
142800
142900
143000
143100
143200
143390
143400
143500
143600
143;00
43
ioavgg
144000
144100

144390
144590
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TR T

Csase
3¢
3%

53

PREGR
ENYRY
8L 8CK

NRL REPORT 7930

YICK MARKS @M UPPER BORDER OF CHARY
IFLYD (GE, (YMAX®0,00051)55,35

YBayMAX
TI{CasTIC
GO 18 60
CALL PLAT{XMIN,YMIN )
RETURN
END
ASG%E¥GTH T3¢ K e e
NTS 000
NAMES Fex 00003
MAFSYS p0p2y
INFT 06433
FIXGRAY pcoo2
EXTERNAL SYMAALS
CL604400
Q3kplce,
PUET

00124 sSyMBgLS

Canses
Co
C o Th

CevY
C o ‘

SUBROYTINE TICY

..‘.l!..l...‘l“‘“‘."l“"Q‘l....'*ﬁJ.tl".‘l...b"kittﬂtﬁ!"e‘.

IS SUBRGUYINE SYCRES ALUES IN AN ARRAY THAT ARE USGD FOR PLOTYING
CK MARKS GN 4 MEFCAfex BR INVERSE MERCAYOR PROJECTION CHARTY,

Coototoo&atat.-tnonaoooo..tgtactta-ontvotatqu;.aco‘nnataaotottuttltototo

< B o

A8 &G0 sa

6¢

166

200
190

T ratel 4 cpn o mww v = roahe v— oy - e

COMMON/MARSYS/ CoRR(4), RR, DEL. ACHY,
1PR, XMIN, YMIN, XMAX,
YAy MR, 1CR 14,
RAM] RAW!

COMMON/INRT/ALATAD,  ALATNM, ALATNS, ALATXD, ALATXM, ALATXS,
ALOGAD, ALBGNM, ALBGNS, ALOGXD, ALOGXM, ALOGXS,
PPC‘ K@HP' HIDYH, KITE, DEGDVD, DEGDVM‘
[EQDVS, NTlC, TICLGTY,  ALYMD(5),ALTMM{S),ALTHS(S),
ALNMB(!:.ALNMM(S)aALNMscb),ALsttSs,ALst(GJ.ALrsscS).
ALNSE (500 ALNSH(5) (AUNSS(5),ARES) . YR(5)

ALATECARR{YL)

YINCReDEL/NTIC
!F(flCLGT.LE|0:0)7!3LG?I0|06
TIC » YicL0Y

AX 3 XMIN

Ml w3

NsD

YY 3 YMIN

ALATEALATOYIACR

CALL HERCTR(¢,lchT,RR.AiAT.CORR(HI)aOUH.YY)
LFEYY (GE, YFAX)59,29

33

144600
144700
144800
144900
145000
145100
145200

14549
145500

14%600
145700
143800
145900
146000
148100
146209
146399
146499
144500
146600
14874

146803
146909
147000
147100
14;§oo
1473,

147490
147500
147600
147800
147900
148000
148100
148200
148300
148400
148500
148600

1488q9
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20 NeNey 148980
IF(Ns5)5,4,15 149000

4 TICy1a2,5sTIC 1491
5o ta- 4" 149300

15 IF(N#30)5,17,17 149300

17 TiC133,peT1C 149409
Neg 149509
o 10 6 149600

5 TiCiatic 149700

6 CALL PLOTUXX)YY,3)
XA 3 XXeTCH 149900
CALL PLOTIXAIYY Q)

3% 6o 18 100 . 150100

99 1¥(XX ,GE, (XMAXe0,000%)1205,48 150200

48 AX=XMAX 15830
TiCan1lg {5040
ALATaCORR(Y) 150500
M) w4 150600
68 10 200 150700

105 CALL PLET(XMINJYM N,S)

401 RETURN 134309
END 154400

JDENT Ticy

PR2GRAN LENGTH poL47
ENYRY POINTS  T3CY 00003
BLOCK NAMES
MAFSYS 00024
INF 00133
EXTERNAL SYMBGLS
04609400
Q8epIcey,
MERCTR
PLEY
00127 SYNBALS
SUBROBUTINE BLLABLINLABIKJ, I TEMR) 13300
CIMENSION [YEAP (KY) 14400
ILAB, [NLAD 13500
L6 10 IKed,Hs 13600
KeKJw[Ket 13700
TTEMP (K)=¥OD(ILAB,10) 13800
1LAB={LAB/ 10 13900
TFOILABY10,48,10 14000
10 CONTINUE 14100
11 RETURN 11300
ReD 14300

34
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ENTRY POINTS

NRL REPORT 7930

PREGRAM LENGTH 00103 T0ENT
IVIWY:| 09003
EXTERMNAL SYMBaLS
ea6plgY,
XHEDF

00633 SYMBgi$

SLRROYT INE RTODMIRAD ) IDEG, AMIN)
Pl 3 3,1415926535
R16D 3 180,0/91

LELYA = 0,0000001

LEG a sthrc(ABSP(RAD)-RTODﬁDELTA).RAD)
IUEG a pFg

AMIN & ABSF(LEG41DEG)e6G,0

RETYRYN

END

r PROGRAN LENGTH gogea 1OENT

‘ ENYRY POINTS  apepw 00003
EXTERNAL SYMBQLS

| 01¢10100

. 04003100

| E OBCD!‘"|

|

o0

b}

B a (2 N8 ]

A X. Y

© »

10
11

12

00633 SYMBALS

SUBRBUTINE ANGANne {XPE, XA YPY, YA, ANG)
C3MPUT

Pl1s3 14159263
XRAD20,01745229
TEMPIANG

IF (XPYexA) 1,10,1
Anczcvpr-vArlcxPY-XAv
IF (ARG) 2,4,6

IF (YPravA) ¥,4,9
ANG;(A;AN(ARG))/XRAD

69 10 ¢

IF (XPTaxA) %,10010
ANGEP [ /XRAD

GO 10 14

15 {YPTavA) ""'8
Ancq(AVAugAno)oPl)/xRAD
GG 10 14
ANG.(ATAN(ARG)y/ano

G 10 14
ANG!(ATAN(ARC)OP!)IXRAD
60 10 14

IF (Ypicvay 11,13,12
ANG2274 o

Go 18 14

ANG29Q,0

GO t8 ‘4

ANGETgNp

RF.TURN

END

35
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RTaDN

ES ANGLE goF ROTATGN FoR ANNGTATIaN

128400
128500
128600
128700
128800
128959
129000
129100
129200
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IDENTY ANGANO

PREGRAM LENGTH pog42
ENTRY POINTS ANGANS 00003
EXTERNAL SYMBOLo

C
¢

1%
148

‘
it

19
20

oeeplcy,
ATANP

00976 SYMBOLS

suansuvéue FIXANE (XPY,YFT,ANG,CHAR,KOUNY, JLINE, IPT, JUR)
ANNGTATES FIX NU¥BERS

AHY30 07
NF1Gad

XRAD=D, 01745329

CNG@ANG.?O.

IF (MOD(KCUNT,2),NESO0) GO YO &

ANNOTATES FICURBS Y@ THE. RIGHT HAND SIDE OF THE DAYA POINT
XPuxPY

YPaYP?

66 70 4

ANNOTATES FICGURES 19 THE: LEFT HAND SIDE oF THE DAYA POIN?
ENGSICNG#180,)8XRAD

1F (NFIG,GT,4) G 18 2

RYPzAHTa (6, /7 )a(NF[Gel)

GG 19 3

KYPaAHTa(6,/7,)0NFiG

YY=HYAeSINF (ENG)

XX3KYPeGASF (ENG)

YPSYPYayY

XPeXPT4XX
NEz0 EVERY PGINT ILINE®L EVERY N TH POINY ANNGTATED
JNE32 PLOT VALUE SERIES NO ANNOTAT]ON
IF(ILINE2)4C,88,9

IF (MOD(KOUNT JPY),NE,4) GB TO ¢

CALL PL@T‘XP‘,YP’,IUP’

CALL NUMBER({YP,YP,AHT,CHAR,CNG,2KF3)

CALL PLOTIXPT,YPT,:3)

CALL SYMBGL(XPT,YPT,0,10%101010¢08)

Ge 10 7

CALL PLOT(XPTY,YPY,1UP)

GO 19 7 '

CALL NUMBER (XP,YP,AHT)CHAR,CNG,2KFS)

CALL PLOT(XPT,YPT,3)

CALL SYMBBL(XPT,YPY,0,020:34050r%1)

Ge Yo 7 .

CALL, PLBY (XFT,YPT,3)

1yPs2

RETYRN

END

36
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PREGRAN LENGTH 033 fDENT
ENTRY POINTS FIXANG 8080;
EXTERMAL SYMBaLs
Q04100
ageplcy,
PPEY
NUFBER
Syrpag
XMEpp
SINF
00333 syma cosr
L8aAD s
ABGRT, ‘UN UNJY REAT ATYEMAY AN UNASS!

GN
DECLARATION, YOU MAVE TR
Ny

HAS NOT GEEN WRITTEN @
FER X ePTlgn,

LUN:s 69

317

FIXANG

18" taT4l

UST RAVE E
IF LUNR69,CHECK FERTRAN CARD

P
UNIT THAY
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