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SCIENCE DATA PROCESSING

The format of science (VCO) data from the
acguisition system has been given in Figure 7 of
J.D. Redman's report on data digitization. These data
are processed in four major stages: 1) frequency and
guality determination, 2) merging, 3) demultiplexing ,
4) calibration.

In the notation of Figure 7 of Redman's report, one
VCO measurement is recorded by 12 digits as follows

N = (Nl N, N3)10 = number of 5.2 KHz cycles counted
vV = (Vl v, V3 Vy V5)10 = duration of M VCO cycles (usec)

R = duration of N 5.2 KHz cycles

({Rg) Ry Ry Ry Ry)
Note that only the four low-order digits of R are recorded on
tape. The high-order digit R, must be inferred from V and
the operational characteristics of the DAS.

The determination of RO is based on the DAS design
criterion that V and R should not differ by more than
1/500 sec = 200 psec. Since R, represents the 10000's
unit of usec, R0 can conceivably be only one less, one
greater, or equal to vy The algorithm diagrammed in
Figure 1 bases the choice of one of these on the criterion
of minimizing the difference between V and R. This

function was performed in the routine FREQ.

The foregoing discussion assumed that the DAS output



Fleare 1 DerermmmvArion oF /?o

SET SE.T
Rsl: R‘R‘_R,R‘f MRy =V, + 1

R= loooo*&
+ R

| R - vl

IR' -V |

SET

ves) i




-2

conformed to specifications. Becauce this was not

always true, a syntax analysis was performed by the

FREQ routine. Four types of errors were recognized,

and an error indicator was set according to the seriousness
of the errors which were found. The error indicator was

set to the sum of the following individual error levels:

level no errors

o o
as

: the measured VCO frequency was outside the
range 300 - 3000 Hz., which spans the
expected frequencies.

2 : the measured reference frequency was more
than 100 Hz different from the mean reference
frequency of 5213 Hz.

4 : the measured periods of VCO and reference
cycles differed by more than 210 usec
(1/5200 sec + 9.2%).

8 : one or more of the N, V, or R counters read
zero.

Error level 8 was a terminal error, for which the
frequency could not be computed and was set to zero. Error
level 4 indicated a malfunction of the zero-crossing detector
for the reference signal or a malfunction in the start/stop
circuitry for reference period counting. However, the

effects of a level 4 error could be guite small, especially



-3~

for low VCO frequencies. Error level 2 indicated either
a large random fluctuation in the 5.2 KHz multivibrator
in the DSEA, a tape-speed variation, or a counting problem.
The tape-speed variation was probably the most frequent
cause of this type of error, in which case the VCO
frequency would still have been correctly determined.
Error level 1 simply chopped off the allowable range of
frequencies to a range spanning those observed in
instrument calibration. VCO frequencies below 300 were
set to 300, and those over 3000 were set to 3000.

For error levels below 8, the VCO frequency was

computed by the following formulas:
\'A -6

TVCO = 7 x 10 sec.
_ R -6
TREF = J x 10 sec.
-1 4
fyco = Tvco =y * 10 Hz
_ N 6
fR.EF = ﬁ X 10 Hz
£ _ 5213 £
VCO - CORRECTED fREF VvCO

5213 x 4 x R
V XN

1]

Hz

The source of the correction frequency 5213 has been
discussed in Redman's report on data digitization. It

represents the mean actual 5.2 KHz reference fregquency.
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Each of the four final science tapes (SEP400-403)
was processed with the program CHANGE, which used FREQ
to change all VCO readings to frequency-status pairs.

The output data were stored as four files on tape SEPDO4,
as shown in Figure 2. Since there were two bad records
on tape SEP403, the frequency values from these records
were set to zero, and the error status values were set

to 16.
The drum-file copies of CHANGE output (T400-403)

were merged by the program MERGE4. Output was stored in
the first file of tape SEPDO5. Merging was performed
according to the following rules.
1. Taking the four corresponding readings from
files T400~403, reject those not having the
lowest error status.
2., Search the values with lowest error status for
the pair of values with the smallest discrepancy.
3. Average the values from the pair with smallest
discrepancy. Use this value.
The reason for rule 1 is simply to use the most trust-
worthy values available, judged according to the seriousness
of syntax errors. Rule 2 guarantees that the most repeatable
measurements are used. Rule 3, assuming that the errors

of measurement are Gaussian (which they are only approximately),
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reduces the measurment error by a factor 1/]5ﬁ.

MERGE4 provided the following ancillary functions:
1) printout of all non-zero status-value data which were
used, 2) distributions of frequency discrepancies for
the values from rule 3 above, broken down by 100 Hz
intervals, with 5 Hz. granularity. These are shown in
Figure 3. 3) printouts of all points where the
discrepancy of accepted values was large (Figure 4).

The discrepancy distributions from MERGE4 were
stored in the drum file STATS. Program PRPL graphed the
distributions as histograms on the line printer (Figure 3).
These graphs show the frequency of occurrence of various
discrepancies, where the source of the first accepted value

preceeds the source of the second accepted value in the
sequence SEP400, 401, 402, 403, and the discrepancy

is the first accepted value minus the second.

Science data output from MERGE4 were still in
multiplexed form (i.e., data of various types were mixed
together in a known sequence). The DEMUX program
demultiplexed the data, collecting all data of one type
(e.g. 4 MHz NS X) into a single array. Because the
memory capacity of the computer was insufficient to
hold all the data, the demultiplexing was done in two

stages. Input data were first demultiplexed in core,



Figure 3

Distributions of discrepancies between the two accepted
values (i.e. the values with lowest error level and
smallest absolute discrepancy). Data are grouped
according to the mean frequency, in 100 Hz intervals,

and plotted with 5 Hz granularity.
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50 records at a time, then output to random~access drum.
The next 50 records were then demultiplexed in core,
and these data were concatenated to the previous data
on the drum. The random access feature was used to
skip over space reserved for as yet unprocessed data.
Figure 5 shows the general flow of the DEMUX program
as well as diagrams of core and drum space allocations.
The DEMUX program contained a coding error which
deleted data from the arrays for 4, 8, 16, and 32 MHz.
The error occurred in the final transfer of data from
drum to tape, in subroutine TAPER (internal subroutine
in DEMUX). Figure 6 diagrams the nature of the error.
In the tape output routine, the entire 400*N data
array (N is the number of samples per record of the
data type being considered) should have been processed
at once. 1In Figure 6, the data array in the drum
diagram should have been written on tape as 4 contiguous
parts of 387 values, truncated to 387. The effect was a
compression of the data - 13 values missing after every
387 values on tape. There are (N-1) such error regions.
At the end of the tape arrays, there is garbage of
length 13* (N-1).
The error is complicated somewhat by the next stage
of processing. Because of the design of the DAS, the mode

word appearing in record i predicted the receiver mode in
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Yecord i + 1. To make the mode array agree exactly

with the data arrays, with no shift, N points were
dropped from the start of each data array. This was
accomplished by reading N blocks of 387 values
(concatenated), deleting the first N values, and writing
N blocks of 386 values. This was done by the REBLOCK

program. The output was stored in drum file VCO.

Location of errors - data is missing after the following

locations:

SAMPLE # APPARENT TIME FROM START

4 MHz 385 0:20:47
8 MHz 383 0:10:20
770 0:20:47

1157 0:31:14

16 MHz 379 0:05:07
766 0:10:20

1153 0:15:34

1540 0:20:47

1927 0:26:01

2314 0:31:14

2701 0:36:28

32 MHz 374 0:03:06
761 0:06:19

1148 0:09:32



SAMPLE # APPARENT TIME FROM START
1535 0:12:45
1922 0:15:58
2309 0:19:11
2696 0:22:24
3083 0:25:37
3470 0:28:50
3857 0:32:03
4244 0:35:15

To correct the timing errors, 13 filler values should
be inserted following each of the tabulated error locations.
This should be done with care, since at 8, 16, and 32 MHz
the insertion of the first 13 fillers moves the location
for insertion of subsequent sets of 13 fillers. The last
13* (N-1) values should be discarded.

The next step of processing was conversion from VCO
frequencies to dB values for scientific data, and from
VCO frequency to temperature. The calibration data for
the flight unit were typed in and stored in drum files
TESTLEVELS and VCOFREQS. These data are printed out in
Figure 7. The receiver was operating in the medium (65°)
to hot (105°) and above temperature range during the
entire traverse, so the cold calibration was ignored.

A two-dimensional linear interpolation was done by



CALIBRATE, first determining the temperature, then using
the temperature to interpolate between the medium and
high temperature dB vs. frequency curves. Since the
calibration data were given as VCO frequency as a
function of dB input power, the inverse function first
had to be determined. This was done by linear inter-
polation for VCO frequencies in 1l Hz steps from 300 Hz

to 3000 Hz. The dB levels for frequencies below/above

the lowest/highest calibrated value were set to the lowest/
highest value. Interpolation was not done between these

1 Hz values - they were used purely as a lookup table.

The granularity of the data (near the center of the
calibration curves) is about 1/27 dB, or .9% on a linear
power scale.

Up to this time, there has been no mention of the
disposition of the following arrays: MODE, TEMP, TXOFF,
CAL. The contents of each will be described here.

The MODE array consists of 386 words of the form

(MAR) where M (the 100's digit) is 1 or 2 depending

10’
on whether the receiver was in sync'ed or sync-search
mode during the ith record, corresponding to the ith
word in the MODE array. The 10's digit, A, is the
antenna indicator. Values 1, 2, and 3 correspond to the

X, Y, and 2 antennas during synch search and to the



Frcuee 1. FLIGHT umiT CALIBRATION DATA

1 MHZ
X ANTENNA Y ANTENNA Z ANTENNA
DBM CO.D MED HOT COLD MED HOT CoOLD MED HOT
-134.23 380 366 349 378 368 342 383 373 352
-129.24 418 498 376 412 398 366 424 408 383
-119.29 645 631 574 936 614 559 653 640 580
-109.37 947 94D 899 944 936 893 9580 943 901

-99. 41 1202 1195 1168 1201 1196 1167 1203 1198 1170
-89.54 1420 1424 1418 1421 1426 1417 1422 1426 1420
~79¢75 1684 1686 1679 1684 1686 1679 1684 1686 1680
-69.62 1967 1959 1952 1968 1959 1952 1968 1959 1953
-59.68 2259 2239 2225 2260 2239 2225 2259 2232 2225
-49.74 2517 2492 2471 2518 2492 2471} 2517 2492 2472
-39.80 2769 2759 2744 2770 2758 2743 2769 2758 27 44
-34.84 2897 288@2 2873 2888 2876 2873 2879 2879 2874
-29.86 2946 2962 2970 2948 2960 2969 2946 2959 2969

2 MHZ
X ANTENNA Y ANTENNA Z ANTENNA

DBM COLD M™MED HOT CoOLD MED HOT COLD MED HOT
-134.56 387 376 356 394 378 356 387 379 355
~129.56 442 422 391 449 424 390 442 421 393
=119.61 691 680 620 698 682 620 694 683 625
=-109.69 9712 964 924 972 962 919 974 966 925
-99.72 1217 1213 1190 1216 1212 1186 1218 1215 1191

-89.78 1435 1441 1435 1434 1441 1433 1435 1442 1435
-79.88 1698 1701 1689 1698 1700 1698 1699 1703 1698
-69.93 1982 1973 1970 1982 1974 1978 1983 1975 1970
-60.01 2272 2253 2242 2272 2253 2242 2273 2254 2243
-50.04 2530 2507 2489 2529 2502 2489 2532 2588 2489
~40.10 2781 2774 2763 2781 2775 2763 2783 2776 2763
-35.14 2890 2895 2892 2890 2894 2892 2892 2895 2892
-30.16 2948 2967 2979 2947 2965 2978 2951 2966 2978

4 MHZ
X ANTENNA Y ANTENNA Z ANTENNA
DBM COLD MED HOT CcoLD MED HOT COLD MED HOT
-135.05 392 388 361 393 382 361 394 380 360
~-136.06 447 438 399 448 429 401 449 428 400
-120.12 761 696 637 696 698 637 698 689 637
~110.20 980 974 938 980 975 938 979 974 937

-100.23 1446 1224 1204 1225 1225 12064 1224 1223 1283
-90.29 1626 1451 1447 1444 1454 1448 1444 1452 1447
-80.38 1709 1713 1712 1709 1714 1712 1707 1715 1712
~70@.44 1993 1986 1984 1993 1987 1983 1993 1986 1983
-60.52 2280 2263 2255 2282 2265 2252 2281 2263 2254
=56.+55 2540 2518 2581 2540 2519 2501 2539 2518 2501
-40. 63 2789 2783 2774 2789 2784 2774 2789 2784 2774
-35.66 2895 2900 2900 2895 29081 2899 2895 2901 2899
~30. 67 2947 2967 2980 2950 2966 2978 2952 2969 2978



8 MHZ

DBM

~134.86
-129.86
-119.98
'11GOG2
'152004
-98.11
~-80.18
-710.26
~-60.34
‘SB036
~40 .41
'35044
‘3@047

16 MHZ

DBM

-134.58
-129. 60
-119.89
-189.91
-99.92
-90.00
-80.11
-70.31
~60.42
-50.43
-40.51
‘35.54
‘3@.57
222:

32 MHZ
bBM

=-133.45
~-128.49
~119.06
-189.26
~99.34
’89-42
=79.62
=78.21
~60.41
- 5049
~40 .57
“35062
‘30065

COLD

437
515
789
18659
1292
1524
1797

2083
2361

2618
2855
2937
2949

CcoLD

430
584
777
19051
1285
1517
1799
207 6
2354
2612

2853
2949
2955

COLR

415

499

762
1044
1282
1513
1806
2066
2337
2593
2834
2928
2950

ANTENNA
MED HOT

401
464
747
1218
1283

1527
1798

2068
2327

2583
2851
2955
2984

427
585
795
1855
1294

1532
1799

207 4
2340

2601
2857
2950
29709

ANTENNA
MED HOT

408

468

756
1833
1297
1543
1817
2082
2338
2596

2868
2967

2987

430

581

795
1859
1299
1538
1813
2081
2344
2605

2865
2956

2971

ANEBENNHOT

378
410
697
985
1238
1499
1788
2034
2274
2488
2756
29217
2981

399
464
7 45
1030
1276
1513
1800
2048
231a
2566
2826
2931
2969

coLD

433
515
789
1860
1292

1524
1796

2084
2361
2618
2855
2938
2954

coLD

433

521

189
1053
1286
1518
1802
2078
2354
2612

2854
2940

2953

coLp

430

518

170
1946
1282
1513
1782
2064
2338
2593
2835
2925
2949

ANTENNA
MED HOT

401
462
747
18019
1283

1528
1800

2069
23217

2583
2851
2955
2983

430
501
795
1855
1295

1532
1801

2874
2341

2600
2857
2949
2969

ANTENNA
MED HOT

412

480

765
1035
1299
1545
1821
2082
2340
25917

2867
2966

2984

437

511

801
1061
1300
1538
1818
2080
2345
2605

2865
2955

2969

ANEBNNROT

385
442
698
987
1257
1501
1789
2031
2290
2540
2810
2968
2980

411

480

760
1030
1277
1513
1823
2044
2308
2568
2825
2929
2967

coLD

435
515
792
1060
1293

15217
1798

2084
2361
2618
2856
2938
2953

CcoLD

433

S14

781
1053
1287
1519
1799
20117
2354
2612

2854
2940

2952

coLp

423

507

769
1044
1281
1512
1802
2064
2336
2592
2833
2925
2951

ANTENNA
MED HOT

443
461
745
1019
1284

1528
1798

2068
2327
2583
2851
2955
2983

430
582
796
1855
1295

1533
1802

2875
2341
2601
2858
2951
2973

AN TENNA
MED HOT

431

510

797
1859
1300
1539
1812
2081
2345
2685

2865
2955

2969

410

471

758
1832
1298
1544
1822
283
2339
2596
PR66
2965
2983

ANEENNAOT

401

474

755
1030
1276
1513
1794
2042
2308
2565
2825
2930
2969

383
443
700
987
1256
1501
1791
2034
2290
2539
2809
2925
2989
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frequency pairs (32, 16), (8, 4), (2, 1) during calibration
(CAL) and transmitter off (TXOFF) frames. The 1l's digit,
R, tells whether the receiver re-synced at the beginning

of the record. The MODE array is the first array on the
tape.

The TEMP array is self-explanatory. It gives the
temperature in degrees Fahrenheit. It is the second
array on the tape.

The TXOFF data fill 6 tape records (records 3-8).
These were recorded during times when the transmitter was
turned off, but the receiver was active. Figure 8 shows

the contents of the TXOFF records.

Figure 8
TXOFF ARRAY - TRANSMITTER OFF DATA
6 RECORDS - 386 WORDS/RECORD
MODE DIGIT A = FREQ

X 1 32
Y 2 8
z 3 2
X - 1 16
Y 2 4
z 3 1

The TXOFF arrays were fully calibrated (converted to dB)
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in the same way as the science VCO data. This procedure
required that the TXOFF data be present in core as the
interpolation was being done for each frequency - antenna
combination (the alternative was to generate the dB vs.
VCO tables twice). The TXOFF array was therefore read into
core preceeding the science VCO data, calibrated along with
the science VCO data back to its position following the
TEMP array.
The CAL array consists of three kinds of data:
1) receiver front-end noise measurement, 2) noise-~diode
source amplified by 20 dB, and 3) noise diode source
unamplified. It contains 6 records, as diagrammed in
Figure 9. These are the 9th-14th records on tape. Because
these data are intended for use in calibrating the VCO - vs.
input power characteristics of the receiver, CAL data were
left as VCO frequencies.
Figure 9
CAL ARRAY - CALIBRATION DATA
6 RECORDS

386 WORDS/RECORD
MODE DIGIT A =  FREQ

G ) 1 32
NA 2 8
N 3 2
G 1 16
NA 2 4
N 3 1

G = Input grounded (front-end noise)
NA = Noise diode amplified 20 dB
N = Noise diode unamplified
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Drum file DB~2 represented the full set of final

science data. It was copied verbatim to the second file
of the distribution tapes SEPDO7 - D10.

For use in scientific interpretation, the turn at
EP4, which was "removed" from the navigation data, had
to be specially handled for scientific data as well. The
treatment which was applied was: the turn was identified
by the stops preceeding and following the turn. The last
values which existed prior to the execution of the turn,
during the stop, were repeated through the time when the
turn was completed. This gives the appearance for plotting,
that the turn was not made. This function was performed
by the STRAIGHTEN routine. The output was stored in
drum file DB-2-STR.

The output from the navigation data processing, drum
file ARROW-RANGES, was merged with DB-2~STR and stored in
drum file TRAVERSE by MERGER.

The routine BCDTAPE was used in two versions (which
differed only in the number of records they processed)
to convert the binary data in TRAVERSE and DB-2 into
BCD mode for tape transmission. Title arrays were placed
at the beginning of each output file, named TRAVERSE-BCD
and DB~2-BCD, respectively. These files were copied to
tapes SEPDO7-D10 for transmission.

The detailed format of transmission tapes SEPDO7-D10

is given in Figure 10.



Figure 10

Distribution Tape Format
Tapes SEPDO7, SEPDO8, SEPDO9, SEPDO10

7-Track

Even Parity

800 BPI

BCD

Unlabeled

Fixed Unblocked Records

Record Size = Block Size = 386 - 6 char words
= 2316 chars.

Two Files

First File: Straightened Science & Nav. Data.
Second File: Unstraightened Science Data only.
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APPENDIX

Programs for processing science (VCO) data and
mergining it with Nav Data.
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Apollo 17 SEP - 2

Introduction

This report 1is a summary of intermediate stage
processing operations performed on the data from the
Apollo 17 surface electrical properties experiment.
The starting points for these operations are the
files designated SCIV1, SCI2, and SCI3; the contents
of these and all generated files, plots, and listings
are summarized in table 1, File SCIT is a
preliminary release of the data; files SCI2 and SCI3
are the final data sets, respectively with and
without data for the EP-U4 turn, prepared by R., Watts,
tape number SEPD09. (N.B. - subsequent references
to removal of turn data refer to work described in
this report, rather than to Watts* 1initial

processing.)

The diagrams in figure 1 give an indication of
the sequences of processing operations, More
detailed information is provided by the descriptions
of the programs. Annotated 1listings are also
included, as well as precise tabulations of the
formats of the various files, The program listings
include descriptions of all required card input data.

In addition, two complete sets of plots (SCIZR)
are included as a record of the data; in one set dPB
values are plotted versus the range in metres, and in
the second set versus the range in wavelengths,
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CAL1 Listing * * %
EP4
EP4 Listing
EP4 Plot
EP4A Listing
EP4A Plot
NAV1
RT1 Listing *
RT?1 Plot *
SCI1 k % Kk Kk % X%
SCI1 Listing  * % ¥ K X
SCI1A *

SCIITA Listing *

SCI1A Plot

Table 1

Data set summary.
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*

*

dB data for 490 m.
<= range <= 535% m.

dR data for 490 m,
<= range <= 535 m,
and LRV in motion

times and odometer
counts relative to
beginning of traverse

includes VLBI
data, converted
to ranges

dB data sampled at
intervals of 0,1
vavelength



SCI2

SCI2 Listing
SCI2 Plot
SCI2A

SCI2A Listing
SCI2A Plot
SCI2B Plot
SCI3

SCI3 Listing
SCTI3A

SCI3A Listing
SCI3A Plot
STAT1

TX01 Listing

TX01 Plot
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#

no data for EP-U

no data for FP-Uu;
dB data sampled at
intervals of 0,1
wavelangth

range data from SCI2

dB data sampled at
intervals of 0.1
vavelength

also contains speed data

all data except 490 m.
<= range <= 535 pm,
and LRY in motion

Table 1 - Data set summary (continued).
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- Processing flow,
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Pigure 1(b)

- Processing flow.

< < >~
T~ Y ”
LUNALST2 LUNACP Y2
<
.~
/
SCI2 SCIZ2A
Listing Listing SCI2A
<
T~
Y
LUNAPLT3 LIUNACPYS5 LUNAPLT2
~
”~
SCI2 STAT1 SCI?2A



Apollo 17 SEP - 7

< b
.~ L
LUNALST3 LUNACP Y]
<.
.~
Y
SCI3 SCI3a
Listing SCI3Aa Listing
LUNAPLT?2
SCI3A
Plot

Figure 1(c) - Processing flow.
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Pigure 1(d) - Processing flow,
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Pigure 1(e) - Processing flow.
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The Stack

A number of routines wuse a large array (named
DATA, hereafter referred to by name, or as "the
stack") and a set of indices to the array, as the
basis of a system for manipulating range and dB data.

In most cases a particular set of range or dB
information is contained in several blocks, which it
is generally convenient to combine 1into one large
block before processing. To accomplish this, three
indices are associated with the stack as diagrammed
in figure 2: IXX and IXY indicate the first words of
range and dB data respectively: IORG gives the
location of the first word into which data should be
read to make an extension to the block currently
being assembled., Other parameters relating to the
stack may be defined where necessary.

The basic procedure to be used to process a
complete file is outlined in figqure 3. In this
description "read a block" is taken to mean that the
contents of one block from the input file are placed
in locations TORG through IORG +# N - 1 of the stack;
the meaning of "last" is that giver to it by the
LUNIN routines.
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DATA
12000 next block
of range data
o A= _ e
7~
~ -~
~ e
IXY —> ? D e e 7~
| [ P
| ! 7
I0RG ————> o =~
incomplete set of
4 MHz. range values
IXX eeeee———>| 1

Figure 2(a) - Example of stack use:
assembling a range array.
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DATA
12000 last block of
dB data
:L =R ~
) ~ -
rd
g - -~
e
-
T ) _ -
| | _
I0ORG ——— e = = i~

incomplete set of
dB values for one
4 MHz. component

Y

IXY

complete set of
4 MHz. range values

TXX e 1

Figure 2(b) = Example of stack use:
completing a dB array.
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DATA
12000 first block of
dn data for the
next component
" R~
~
~
~
~
P -
~ -
T I -~
/
! |

IXY, IORG —Dfo oo o = lw —

complete set of
4 MHz. range values

TXX ————> 1 _J

Figure 2(c) - Example of stack use:
beginning the 4B array
for a new component.
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do for frequemncy = 1,

2.1, 4, 8.1, 16, 32,1
iorg = 1; 1ixx : :

1 4
1 m =0

ASSEMBLE THE RANGE ARRAY:
T " read a block;
iorg = iorg # n;
m=m+ 13
until last;

ixy = iorg;
Lepeat
1 =0; iorg = ixy;
ASSEMBLE THE DB ARRAY FOR ONE COMPONENT:
repeat
read a block;
iorg = iorg + n:
1 =1+ 1;
until 1 = m;
perform required processing;
uptil last;
end;

Figqure 3 - Algorithm for assembly of arrays of
range and dB information.
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LUNALIST, LUNALSTZ2, LUNALST3

These routines produce complete listings of the
data on files SCI1, SCI2, and SCI3 respectively.

The data are read from SCIV1 and SCI2 by LUNIN and
LUNIN2 respectively, and printed in blocks
corresponding to <the physical records on the files,
fifteen values per line. Each block is preceded by a
heading, containing the character information
returned by the input routine, identifying the
contents of the block.

The procedure for listing SCI3 is more complex,
since the file <contains no range data. LUNALST3
invokes LUNIN2 to read a record from SCI2, and
inspects the returned value of ITYPE(2). If this
value 1is five, indicating a block of range data, the
block is listed. Othervise, LONIN3 is called to read
a record from SCI3, vwhich replaces the data from
sCI2, and the new block is listed.

N.B. A bug, in all three routines, results in the
identification of transmitter-off, calibration,
and one megahertz range and 4B data being printed
incorrectly, as indicated in table 2. (The
numbers 1in parentheses indicate how many records
are affected.)



contents of block

temperature (1)
transmitter-off (1)
transmitter-off ({5)
calibration (1)
calibration {5)

1 MHz. range(1)

1 MHz, d4B(6)

Apollo 17 SEP - 16

label printed

temperature
NONE
transmitter-off
NONE
calibration
NONE

NINE

Table 2 - Incorrectly labelled blocks.,
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Editing Routines

LUNACOPY, LUNACPYZ2, LUNACPY3

These routines read files SCIt, SCIi2, and SCI3
respectively, and produce the binary files SCI1a,
SCI2A, and SCI3A, containing the label records from
the input files, and six blocks of NPTS dRBR values
each, for each frequency, after interpolation at
intervals of 0.1 wavelength, NPTS varies with
frequency, and 1is either the wmaximum numbher of
interpolated values which could be generated, or
1000, whichever is smaller.

The stack mechanism is used to set up the arrays
of range and dR values to be given to the
interpolation routine, and the array RANGE is
initialized with the appropriate equivalent in metres
of 0, 0.1, 0.2, +.o 99.9 wavelengths. Subrontine
INTPOL is called to do the interpolation, and returas
its results in array VCO.

After interpolation the values of NSTART and
KPLOT (set by INTPOL) indicate the first and last
elements of VCO which contain interpolated results,
Before writing the array on the output file, the
programs set veco(t) through VCO (NSTART-1) and
VCO (NPLOT#+1) through VCO(1000) to zero.

LUNACPYY

This program produces a binary file (EP4) of
range and dB values for the turn at EP-4, using file
SCI3 as input, The program is a simple modification
of LUNAPLTH4, in which the call to subroutine GAPLOT
is replaced by a write statement which generates a
record on file EP4, and a second statement which
writes the contents of the record on the printer,
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LUNACPYS

This program is used to generate file STATI1,
containing temperature, calibration, and transmitter-
off data, and arrays of the ranges at which the data
were obtained. Also, a set of crude LRV speed
values, corresponding in time to the transmitter-off
data, is computed and written on the output file,

The array of temperature values is simply copied
from the input file (SCI2). The associated range
data is the set of values for one megahertz, which is
also copied directly onto the output file. {The one
megahertz data were used since their occurrences are
the closest in time to the temperature data - c.f.
table 3.)

Transmitter-off data are read from the input file
in two groups of three blocks each. Por each group,
the first, second, and third blocks contain data from
the x, y, and z receiving antennae respectively. The
frequency for each sample is dependant on the group,
and on the tens digit of the corresponding element of
the mode array: the first group contains data for
frequencies of 32.1, 8.1, and 2.1 megahertz, and the
second group for 16.0, 4,0, and 1.0 nmegahertz,
corresponding respectively to tens digits of 11, 2,
and 3. The contents of the blocks of calibration
data are arranged similarly, with blocks one and four
containing values for front-end noise, two and five
containing values for the noise diode, and values for
the noise diode plus 20 4B amplification in blocks
three and six.

Using the number of the block on which it is
vorking, and the appropriate contents of the nmode
array, the program generates arrays of values which
may be indexed by frequency, and either antenna in
the case of the transmitter-off data, or noise source
in the case of the calibration data.
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Approximate range values corresponding to the
above data are obtained by selecting the values
closest to them in the timing seguence from the 32.1
megahertz range array, and again using the <contents
of the wmode array. Corresponding to each range
value, an approximation of the LRV speed is computed
by taking the difference of the immediately
succeeding and preceding elements of the 32.1
megahertz range array.

Record Contents Record Contents
1 16 MHz. v.c.0. 17 16 MHz. v.cCc.O0.
2 32 MHz. v.C.0. 18 32 MHZ. V.C.O.
3 8 MHZ. Ve.CeOo 19 8 MHz. V.C.0.
4 32 MHz. Vv.C.0. 20 32 MHz. v.C.0.
5 16 MHz. Vv.C.0. 21 16 MHz. v.C.O,
6 32 MHZ. V.C.O0. 22 32 MHz. V.C.0,
7 4 MHz. v.C.0. 23 4 MHz. Vv.Cc.0.
8 32 MHZ. V.C.O0. 24 32 MHz. Vv.C.0.
9 16 MHZ. Vv.C.O. 25 16 MHz. v.cC.0.
10 32 MHZ. V.C.O0. 26 32 MHzZ, Vv.C.O0.
1 8 MHz. v.C.0. 27 8 MHz. v.cC.O.
12 32 MHZ. Vv.C.0. 28 2 MAzZ. v.C.O,
13 16 MHz, V.C.O,. 29 16 MHz., Vv.C.0.
14 32 MHz. v.cC.O0. 30 32 MHz. v.C.0.
15 transmitter-off 31 1 MHz., v.C.0,
16 calibration 32 synchronization/reset

{also contains
temperature data)

Table 3 - Receiver timing sequence.
Fach record is 202.5 ms. duration,
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LUNAPLOT, LUNAPLT2

These routines produce (CALCOMP) plots of 4B
versus distance, using interpolated data. LUNAPLOT
is used for plotting the data in SCITA; LUNAPLT2 may
be used to plot data from either SCI2A or SCI3A.

One namelist (PREQ) control record is read for
each frequency. The parameters which may he
specified allow choice of components, maximum and
minimum wavelengths, and maximum 4B value to be
plotted. Filtering of the data before plotting may
be requested, a dB 1level may be specified for
plotting a reference mark, and optional plot
annotation may be supplied.

Subroutine PLINIT is called to initialize the
plotting software. The actual plots are produced
using the DATPLT entry point of subroutine SEPLOT.

LUNAPLT3

This program is used to generate (CALCOMP) plots
of the data on SCI2, similar to the plots produced by
LUNAPLOT and LUNAPLT2. The program differs from the
others in that the data are not 1interpolated, and
cannot be filtered before plotting; also, the
portion of the data corresponding to the turn at EP-4
is deleted before plotting.

The program uses the stack mechanism to prepare
data for the plotting routine. Removal of the data
for ¢the turn 1is accomplished as follows. After an
entire array of range values has been assembled, the
program locates the values to be deleted; then
succeeding values are copied downward to maintain a
contiguous set, and IORG is reset to indicate wvhat is
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then the first free location. The 1indices defining
the gap are nmodified to apply to the dB segment of
the stack, and each time a complete set of 4B data is
assembled, amn equivalent compacting operation is
performed.

Parameters to control the plotting operation are
supplied on a set of namelist (CNTL) control records,
The plotting is done using the DATPLT entry point of
subroutine SEPLOT.

LUNAPLTY

This program produces (CALCOMP or GOULD) plots of
dR values for the FP-4 turm versus an implicit time

scale, using data from file SCI3, The data are
rlotted as discrete points (marked by symbols) at
equal horizontal intervals. FEach component 1is

plotted on a separate graph,

Fach set of values to be plotted is assembled in
the main program and passed +to subroutine GAPLOT,
vhich produces the plot. The method used to define
the desired values is basically the complement of the
method used 1in the two preceding programs to remove
the same data. However, in this case the required
segments of the arrays are merely 1located; no
compacting operation is performed.

LUNAPLTS

This routine is a modification of LUNAPLT3 which
allows the distances to be expressed in either metres
or wavelengths., In addition, transmitter-off values
from file STAT1 are plotted (as points, rather than
continuous curves) as a baseline for each 4B curve,
using entry point BASEL of subroutine SEPLOT,
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ANTENNAC

This program 1is used to generate plots of the
patterns of the three receiving antennae, based on
the data for the turn at EP-4 contained in file FP4.
Two methods are available for computing the angle
between the LRV and the SEP transmitter: the plotted
points may be at equal angqular increments throughout
the whole range, or the navigation data may be used
to compute an approximate anqular displacement for
each point.

One namelist (CNTL) <control record is required
for each frequency. Parameters in each record allow
choice of components to be plotted, initial angle and
the difference between final and initial angles, and
indices defining the data points obtained while the
LRV was in motion; a Boolean value (NAVDAT) may be
included to indicate whether or not navigation data
are to be used in computing angles, and if this value
is "true", a time must be supplied corresponding to
the first data point in the set for which the LRV was
moving,

The main program organizes the control
information, and then enters a loop, in each cycle of
which it reads one record from file EP4, and if the
data in that record are to be plotted, passes the
data and required control information to subroutine
ANTPAT,

Subroutine ANTPAT begins by drawing a set of x
and y axes and plotting a label indicating frequency
and component, The total angular rangs is divided
into equal intervals, based on the number of points
to be plotted. TIf navigation data are to be used in
computing angular displacements, the number of
odometer counts at the beginning and end of the range
are obtained by invocations of function ODCINT, and
their difference (ODCRAN) is computed. The first 4B
value and the initial angle are converted to
rectanqular <coordinates and the point is plotted. A
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loop is then entered, which continues until the last
data point has been plotted: the angle is
decremented (to give clockwise rotatiaon) either by
the constant amount, or by using the result of an
invocation of ODCINT to determine a fraction of the
total angle; rectangular coordinates are computed,
and the point is plotted; the index of the next value
is determined, using the supplied parameters.

Function ODCINT 1is invoked with one arqument, a
time (T) in seconds. On the first entry a set of
times and corresponding left- and right-vheel
odometer counts are read from the card reader. For
each triple the time and the average of the counts
are saved. The value of the function is an odometer
count obtained by linear interpolation, using T and
the arrays of times and corresponding average counts,
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Statistical Routines

CALSTAT

This progran is used to compute various
statistics for each set of calibration data on file
STAT1: the means and standard daviations of thz
front-end noise; differences between the experimental
noise diode values (with and without amplification)
and values for the same data obtained from earth-
based testing; the means and standard deviations of
these differences.

The computations for front-end noise data are
straightforward, and should require no explanation.
Most of the variable names begin with "EG", The
results of the calculations are written on FORTRAN
logical eight, which is wused as an auxilliary
printer.

The <calculations for the noise-diode data (with
and without amplification - "with" 1is indicated by
"pa" as part of the name of each variable involved)
involve computation of an earth-based value, using
linear interpolation according to temperature, of the
v.C.0., frequencies given in table 4. The difference
between the experimental and interpolated values is
computed; the remainder of the calculation consists
of the accumulation and scaling of the appropriate
sums,
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transmitter noise diode noise diode
frequency + amplifier
669F 11209F 660F 1120F
1. 525.6 508.6 1167.7 1157.7
2.1 564,2 546.2 1208, 1208,
4, 593,.3 566.3 1230, 1230,
8.1 694, 8 682.8 1298.,6 1304.6
16. 756. 1 770, 1 1293,7 139%6.7
32,1 833.9 R88,.9 1199,6 1198,6

Table 4 - Calibration data obtained from
earth-based tests.

TXOSTAT

This routine and 1its associated subroutines
compute mean values and standard deviations for each
set of transmitter-off data on file STAT1. Separate
statistics are calculated for periods when the rover
vas stopped and in motion; in the latter case, values
for the EP-4 turn are excluded from the computations.
Each set of values is displayed twice: once in order
of increasing distance from the transmitter, and once
in order of increasing LRY speed. The dB values are
also plotted versus LRV speed (if plots are not
required, subroutine TXPLOT is simply replaced by a
dummy routine).

A set of bounds, the same as the 32,1 megahertz
bounds input, but adjusted relative to the beginning
of the 32,1 megahertz range data rather than the
beginning of the turn data, is required as input.
These values are used by function STOPT in deciding
vhether the rover was moving or stopped for each
point within the EP-4 turn.

The statistical computations, which are performed
in the main program, are relatively straightforwvard
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and should not require explanation. Data for ranges
greater than 1667 metres are omitted fronm all
calculations., A possibly confusing action is the
assignment of -1 to certain elements of the speed
array; the elements are those within the EP-4 turn
for which the LRV was in motion. The speed values
for these elements are computed (meaninglessly) as
zero by LUNACPYS5; the value of -1 indicates to the
plotting routine that each such datum 1is to be

ignored.

Ordering of the data according to increasing
speed is accomplished by subroutine BUBBLE, which
performs a bubble sort. Rather than interchanging
elements within four parallel arrays (one of speeds
and three of dB values) the routine uses an integer
array (IX) of equivalent size, supplied by the
calling program; TIX(I) is initialized to I, and the
contents of IX are used as indirect addresses to the
actual data arrays, and it is these indices which are
interchanged. When the sort is complete, the
contents of IX indicate the order in which the other
arrays should be indexed to obtain the data in order
of increasing speeds.

The dB data are plotted versus speed by
subroutine TXPLOT, which is entered once for each
frequency. For each entry, three sets of labelled
axes are plotted (one for each receiving antenna)
within an 8.5 by 11 inch area. The appropriate data
points are then simply plotted on each set of axes.

VLBIRT

This program is used to compare results from the
VLBI experiment with SEP navigation data; the
comparison is done on the basis of distance from the
SEP transmitter.,

The 16 megahertz range data are read from file
sCc12, and an array of corresponding times is
generated, using a starting value vhich is read as a



Apollo 17 SEP - 27

control parameter, A parameter may also be supplied
specifying a value to be added to each range value,

The VLBI times are converted from hours, minutes,
and seconds to seconds, and each pair of x and vy
coordinates is converted to a distance. An
interpolated SEP range value is computed for each
VLBI datum, using the time arrays; the difference
between VLBI and interpolated SEP ranges is
calculated, and summations are taken of the
differences and their squares, which yield the mean
difference and standard deviation.

If PLOT is set to true on the namelist control
record, subroutine RTPLOT is called. The subroutire
plots a set of time and range axes, using the
supplied parameter SCALE. The SEP and VLBI ranges
are then plotted versus time in two simple loops.
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LONIN, LUNIN2, LUNIN3

These subroutines are used to read data fronm
files SCIt, SCI2, and SCI3 respectively. Floating-
point data are returned to the invoking routine in
the array DATA (not to be confused with the stack,
although most of the programs vwhich invoke these
routines use a portion of the stack for passing
data); fixed-point data are returned in array IDATA.
The label record in SCI?1 contains various fields, the
contents of which are passed to the invoking routine
through COMMON block LUNDAT. The 1label records of
the other files consist solely of text, which is
returned in IDATA.

The values in the fixed-point array TIDX are used
to identify each record read from the input file,
The values are arranged in seventeen groups of three:
the first value in each group indicates the number of
records of that type which are on the file; the
second and third values are used to select
alphanumeric identification from arrays TYPE1 and
TYPE2 respectively. The alphanumeric identification
is returned in TYPE, and the second and third values
from TIDX are returned in ITYPE (both TYPE and ITYPE
are in LUNDAT).

LUNIN obtains the value of N (the number of
values in each record other than the 1label record)
from the label record; the other two routines expect
N to have been set by the invoking routine.

The 1logical variables FIRST and LAST are set to
true if the record read is the first or last of its
type respectively (e. g. - the first of the twenty-
four eight megahertz dB records).
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SEPLOT (DATPLT, BASEL)

This routine (written by J. J. Proctor, 1973) has
been modified in a number of wvays:

1)

(2)

(3)

(4)

(5)

N. B,

Most

dB values may bhe plotted versus either

wavelengths or metres; the decision is made
by examining XSCALE: if it is less than ten
it is assumed to be the number of inches per
twenty-vavelength segment, while a value of
ten or greater is assumed to indicate the
number of inches per kilometre.

Fntry point BASEL has been added in order to
allow a set of points to be plotted in
conjunction with each curve, using the sane
(relative) plotter origin. This is for the
purpose of 1indicating a set of background
values for each curve,

Low dBR values are no longer set to zero.
Furthermore, the y-origin for each curve is
now equivalent to {relative) zero 4B, rather
than the integral minimum dB value. This was
necessary in order to keep the plot of
background values on the page.

All the labels for individual curves, except
the component 1identification, have been

eliminated.

A reference mark for each curve is plotted on
the y-axis, at a 4B level set by the invoking
routine,

The entry point (THEPLT) and associated code
for plotting theoretical curves have not been
changed. However, since the program was
modified, no attempt has been made to verify
the integrity of this feature.

of the code for the subroutine is concerned

vith setting up the axes and labels, and with placing
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a particular curve on the graph. The range axis
markings depend on the value of XSCALE, as described
above, and extend from zero to the first multiple of
the chosen increment greater than the highest range
value in the data., A displacement is computed such
that curves on the graph will be equally spaced
vertically. All these operations are performed on
entry at DATPLT, the entry point for plotting data
curves, 1f a newvw graph (not just a new curve) is to
be plotted.

The curves themselves are plotted in a
straightforvard manner, and a label is plotted at the
right-hand end of each, to provide component

identification, After a component has bzen plotted,
the parameters defining the position of the curve are
left unchanged until the next entry at DATPLT;
therefore an entry at BASEL will result 1in the
baseline points being plotted on the same set of
relative axes as the associated data curve. (Xf
BASEL is invoked at any other time, it will not
function properly.)

INTPOL

This 1is a general linear interpolation routine.
It accepts "input" arrays XIN and YIN, and an array
XoUuT, of values on the same scale as XIN, for which
interpolated values for YIN are required,. The
results are placed in array VYOUT, and parameters
NSTART and NPLOT are set to indicate which values in
YOUT are the result of successful interpolation, and
wvhich are undefined due to the corresponding elements
of XOUT being out of the range of XIN.

FILTER

This 1is a subroutine which accepts array A, and
applies to its contents the filter whose coefficients
are contained 1in array F. Array B 1is used for
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accumulation of sums, and its contents are copied
into array A before return to the calling projranm.

PLINIT

This subroutine is used to systematize the
initialization of the University of Toronto CALCOMP
software package. Presumably it will be of interest
only to users of that installation,
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Pile Formats

SCI1, SCI2, SCI3

Fach of these files begins with a label recorg,
The format of this record on £file SCIV1 is given in
table 5. The label records for the other two files
are 2316 characters, consisting of 27 segments of 8u4
characters each, followed by 48 characters of
padding. Each 84-character segment contains one card
image and four padding characters.

The next record in each file is the mode array,
in format 386I6. Each element is a three (decimal)
digit number, MAR; the significance of the values of
the digits is indicated in table 6. (The notations
wf1r and "£2" in the table refer to transmitter-off
and calibration data descriptions given in table 7.)

The format of all remaining records is 386F6.1;
the contents of these records are given in table 7,
{N.B. - file SCI3 contains no range data.)

Format Contents
A6 run identification
A6 site identification
Ab traverse direction
Ab forvard/reverse traverse
14276 title
I6 number of values in

each succeeding block

Table 5 -~ Format of SCI1 label record.
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Digit alue Significance

1 receiver in data acquisition mode

2 receiver in synchronization
acquisition mode

A 1 f1 = 32.1 MAz.; £2 = 16 MHz.
2 f1 = 8.1 MRz.:; f2 = 4 MHzZ,
3 f1 = 2.1 MHz.; €f2 = 1 MHz,

R 0 synchronization not received
1 synchronization received

Table 6 - Interpretation of mode data.
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Number Bec. Tx. Freg Contents

label
mode
temperature
£1 transmitter-off
£1 transmitter-off
£f1 transmitter-off
£2 transmitter-off
£2 transmitter-off
£f2 transmitter-off
f1 calibration - grournded input
£1 calibration - amplified noise
f1 calibration - noise
f2 calibration - groundeld input
f2 calibration - amplified noise
£2 calibration - noise
range *
dB
dR
dnp
dB
dB
aB
range ¥
dB
dB
ar
ds
dB
dB

N X N X

EW
FW
EW
NS
NS
NS

N M N X

EW
EW
EW
NS
NS
NS

L]
- e b amd e b b

- b e b ) amd b D ) d e wd b b =D e i b = o and b b amd b o) b ead

NN NNINON = =0 w2
L ]

N X N~ X

Table 7 - Record contents on files SCI1, SCI2, and
SCI3.
* not present on SCI3



S - — e afan o

2
2 X
2 Y
2 Z
2 x
2y
2 z
1)
4 X
4 v
4 z
4 x
4 Y
i 2
8
8 x
8 v
8 z
8 X
8 ¥
8 4
13
13 X
13 V4
13 2z
13 X
13 Y
13 A
Table 7 -

——— e

Apollo 17 SFP - 35

Tx. Freq. Contents

4 range ¥
EW 4 dB
EW 4 dR
EW 4 dB
NS 4 dR
NS 4 dB
NS 4 dR
8.1 range ¥
EW 8. 1 dB
EwW 8. 1 dB
EW 8,1 dB
NS 8.1 dB
NS 8.1 dB
NS B, 1 dB
16 range ¥
BW 16 dB
EW 16 dB
EW 16 dB
NS 16 dB
NS 16 dB
NS 16 4B
32.1 range ¥

EW 32.1 dB
BW 32.1 dB
EW 32.1 dB
NS 32,1 dB
NS 32.1 dB
NS 32.1 dB

Record contents on files SCI1, SCI2, and
SCI3 (continued).
* not present on SCI3
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SCI1A, SCI2A, SCI3A

These files are written in binary form (i.e. -
without format control), and contain dR data
equivalent +to that 1in files SCI1, SCI2, and SCI3
respectively. Fach file begins with the same label
information as its parent file,

The remainder of each file consists of thirty-six
blocks of dB data; each block is of the form given in
table 8. The dB dJdata are interpolated values, at

intervals of 0.1 wavelength, beginning at zero
wavelengths; the maximum value of NPTS is one
thousand.
Position Contents
1 eight characters: frequency
2 floating-point: freguency
3 integer: NSTART
4 integer: NPTS
S through floating-point: 0.0
NSTART+3
NSTART+4 floating-point: dBR values
through
NPTS+4

Table 8 =~ dB data on files SCItA, SCI2A,
and SCI3A.
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STAT1

The six blocks which comprise this binary file
are summarized in table 9(a). The index I for the
first tvo blocks selects temperatures and
corresponding ranges at successive intervals of 6.,u4f

seconds.,

For the remaining blocks, the index I selects the
various data at successive times (at varying
intervals). Values of one through six for J select
data for frequencies 1.0 through 32,1 megahertz
respectively. The significance of X is indicated in
table 9(b).

Block  Contents Indexing

1 TENP (I) I<=386

2 RANGE (1) 1<=386

3 CAL(I,J,K), NCAL (J,K) I<=NCAL{J,K)
J<=6
K<=3

4 TXOPP{I,J,K), NTXOFF (J,K) I<=NTXOFP (J,K)
J<=6
K<=3

5 RANGE2 (I,J), NR(J") I<=NR(J'")
J<=6
Jt=1+ (J‘ ’) /2

6 SPEED(I,J) I<=NR(J')
J<=6

Table 9(a) - Contents of file STAT1.
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K TXOFF CAL
1 x antenna grounded input
2 y antenna noise diode

+20dB amplification

3 Z antenna noise diode

Table 9(b) - Punction of the index K for
transmitter-off and caliibration
arrays on file STATI1.

EPY

This file contains range and 4B data from file
SC13, only for the region of the turn at FP-4
(specifically for the range values on the interval
490 to 535 metres, inclusive., There are 36 records
on the file, all of the same form, but of varying
length. The form of a record is summarized in table
10.
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Nanme Words Contents
F 1 frequency in megahertz
NCOMP 1 component identification:
1: rho endfire
2: phi endfire
3: zed endfire
4: rho broadside
S: phi broadside
6: zed broadside
YMIN 1 minimum and
YMAX 1 maximum 4B values
N 1 number of range-4dB pairs
RANGE N range data
DB N dB data

Table 10 - Record format for file EPH4,

NAVY

This is actually a part of the card input data to
ANTENNAC. Any number of cards may be included. Each
card contains three values: a time in seconds, and
corresponding right-front- and left-rear-vheel
odometer counts, in format (3F10.).



Program Listings
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s 2 s ook ook ok ok A6 o ek okl ek ok ol e ok o sk e e e o ok ok e o o ok st gk ke ok e Kok e X ROK Sl oK K o ok K e kR i oK i 6 okeok R %

% %
* ANTENNAQD *
x %

Yol 3 o e ik ok ae e el ook R ok ek o o e e ok e o o ke ol ok e o e o e ol e ook A e A o ook gk B e vk ook ok ke ok b %k ok ek gk ok

CoeeoeANTENNAD e wwoe o PT.OY DATA FROM FP-L TORYM

DB VALUFS ARE PLOTTED ON A POLAF GRID; THE ANGULAR COGPDINATES REW
ESTTHATRS OF THW ANGLF RETWEFN THE 17"V AXYIS AND THI LINW Frop TIHV
LRV 7C TPHF STP TRANSMITTIR,.

SEVFN TNPUT RECOARDS ART REQMWIRED: SIY AS DESCRIBED BFLOW, ARND oNTF
NAMFLTST (PLTID) RECORD, READ RY PLINIT. IN ADDTITION, AMY

NIIMPWPR OF CARDS CONTATNTNG NAVIGATION DATA (TTMI, PFIGHT- AND
LEFT=WAREL ODOMTTFR COUNTS IN FORMAT JIFI10.0) MAY ¥FOLLOW SHF "LTTL

RECQORD,
NAMFLIST (CHTL):

IFRREO - RASE TWO LOG OF FREQUEMNMCY:; NO DEFAUIT

TCOMP - (A} CODFS FOR COMPONENTS TN RBF PLOPTRL, DPADRTDR «77F
ZERQFPS: NEFWANLT STY 7REROES, THIF CNDES AT I3

ENDFTPF  RROADSIDT

RHN 212 211
PUT 222 221
VA 232 211
AQ - ANGLT FOR THE FIRST POINT; DEVFANLT 3.14157
ARANGT - ANGULAR DTIFFERFNCE BETWETN THF PTFST AMD LAST POINIS
DPPANIT 6,2R31R
BOTNDS - THRFTY PATRS OF INDTCES DEFINIMG PGINTS TO BF DPLOTTED
ACH PATR DEFTNES THFE FIRST AND LAST OF A SFOUTNCE
Nr TFOINTS TO R® DPLOTTEDF NO DEFFATTLT
NAVDAT - (LOGTICAL) ODCGMFTER COMNTS TO pBE FFAD (FOLLOYTNG TRF
PLTID FECORD) AND HUSED IN COMPUTATTION 1" ANGL P,
NEFAULT T'ALSE
TINRN - (RRQMIRED IF NAVDAT IS TRUR) - TIME ( ON SCRLT OF

NAVIGATION DATA)Y FOR THE FIPST POIHT TO RT FINO]THD;
NO DFFAULT

O(WF)ﬁ(\Ofﬁf)ﬁfﬁflﬂ(ﬁﬂf1(3ﬂ(ﬁ()ﬂlﬁ(?”)ﬁ(ﬁf}ﬂ(ﬁriﬂfﬁf)ﬂ(ﬁ()Qxﬁ’ﬁF)ﬂ



O TSN

PECEONY!

C
C
C

VEAT
PEAT
FEAT
RWAT
TNTE
06T
INTF
TNTE

VAN
SET
AD =
ARAN
no 1

Do

10 co

GF

RE
TZ
no

30

50 co

Do

80 cO
100 CONT

NI™

CALL

x4 X (500), Y(6N0), TIME(FROD)

XU TZIPN(6)

XY DPT(R) /O RL4S, 6,48,
kR PROGNM (2) ,/ 'QOGP.ANT', 'ENNA' /
GFR*¥2 SOTND(E, £), BOTNDS (A)

CAL*1 DECTIDR (6, 6) / 3F % JTRIF, /,
222, 232, 211,

GER%2 Ccovp(hy / 212,
GER*2 TCOMP(R)

LIST / CNTL / TFERRD,

P CONTROL INFORMATINON

3.14159
GF = A.29318
no I=1,6

10 J=1,4
[COMP(J) = O
BOITNDS (JY = O
NTTNUFR

T FREQUFENCY INDICATOR

AD(5,CNTL)
BERO(IFRED + 1) = TIM
50 J = 1,6

m
L.

3,20, 1.62, .

1COMP, AN, ARAN

20

ANN COMPONENTS

IF A COMPONENT TS NOT TO B¥® PLOTTED,
RESET ITS MATRIX ENTRY.

TC = COMP ()
no 30 K o= 1,

n

IF(IC RO, TCOMP(X))

GO TN 5N
CONTINITE
DFCINE(IFR®™D + 1, J)
NTINISE

80 g = 1,6
ROUND (J, IFRRQ + 1)
NTINTT
INUR
TALTIZE THE PLCTTER

PLTNIT (PROGNM)

« FALSF.

ROUNDS (J)

Apollo 17

“1, JUIRUE

NAVDAT /.
221, 231 y

GR, TIHTN,

TO TLO™

qen -

/

aa o
FrLE,

Ot

iy
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CALL PLNT( 4.25, 5.0, -3)

TIME(I) = TZRRO(IEREO) + DT (TFREQ) * (T - 1n1)

YMIN, YMAX, XN,
YN, (YD), T o= 1,

FR7TQ, JCOMP, ROUND(1, IFpway,

(4
ARANCF, NAVDAT)

c
C LOOP THROUGH FREQUENCITES
C
nOOT40 TERRO = 1,6
C
c STT NP THT TTYF APRAY
C
TP1 = BAMND (1, TFRRQO)
TRE = ROUND (4, TEPR0)
nO110 T = 1R1, TrA
110 CONTINDE
C
C LONE THROTGH COMPONFNTS
C
DO 136 JCOMD = 1,6
READ(1) FRWOQ, NCOMDP,
. (X(T)' T =1
IF(.NOT., NECTDFI(IFRTO, JCOMP))
. GO TO 139
CATI ANTPAT(TIMF, Y, N
. A,
1310 COHTTNDR
140 CONTTINT
C
CALL FLOGTND
C

RETURN
TN D

Aok 4ok sk B0k e oKk Rl (R K o b Ok KOl Kk K
*
*
#
2ok e 3 o F ok ol A e e ok ek ok ok o ok ook Ok de K kool ook

SNBRANTINE ANTOAT (T, H,

THROUGH THE TURN AT Fp-U
PARAMMETERS ARF:

T - TIMT ARRAY

N NONeReNaRaNe!

A o e e X o g ol kA A K ok A ko ol ok w A KR A e e v ok o ek ol e e o Ok ol ok
%

ANTDPAT *
*

A e ok ok A ol e o e ok e o e o ok e A R %ok b e Rk Ak ke ko

N, F, JC, B, A0, APRNGE, NAVIAT)

ROOTINE TO PLOT THE ANTSENMA PATTERN



o0

OO NnNo NN NN ano

DN

Cc

r - VvV,C.0. ARRAY

N - NUHBER OF POINTS TN P OF
F = FRENJENCY

JC = COMPONENT TDWNTIFIER:

ENDFIRT  ARROADSIDE

THO 1 4
DHT 2 )
TED 3 f

P = BOIUNDS WTITHIN H; THF VA

H

LIIES

H(R(3)) - D(B(4)) TNCLUSIVF
AND T (R(5)) - H(3(6)) INCLUSTIVE ARR

Apnllo

RESENERE

17 s10p

o ({;) )

125 M GN AN RN

AO - TNITIAL ANGLE - DEFAPULTS TO DI
ARANGE - RANGE OF ANGLES - DFFATLTS ™0 2%D]

REAL*S LAB(A) / '"RAO END,','PHI FEND.', '7FD pMn,v,
*RIO RED.','DPHI BRD, ', '7ED 3PDY

REAL®U H(N), T(N)

TNTRGFR*L COMD(F,2) 7/ 73R, 724, 769, 739, 7224, %69,

3 &% YEND', 3 % fRRD?

TNTEGFE®2 B(h)

LOGTCAL*1 NAVDAT

KRITE(H,1000) ®, LAB(JC), N, R

PLOT X AND Y AXLCS FOR RAFNRENCE

CALL PLOT(-4. , 0. , 3)

CALI PLOT( 4. , 0. , 2)

CALL PLOT( 0. , 4. , 13)

CALL PLCT( 0. , =-4. , 2)

PLOT LAPFLS: FREQUFNCY AND COMPONENT

CALL NUMBER(-1,12, =-5., .14, F, oL, M

CALL SYNMROL( 999,, 996,, .14, 7B MH7. H, 0., 7)

CALL SYMROL( 999., 999,, .14, COMP(JC,1), N., =-1)

CALL SYMBOL( 979., 939., .14, COMP(JC,?), N., 3)

INITIALIZE THI® VAITTE OF THE ANGIL

F

i

TRCTLUSTIVT



N~
PR

o~
2

3 (]

oy

o

20

0

uo
us

AN

1700

200N

3nnon

Apollao 17 nwr

AND PIOT THYW FTRSET POINT

DA = RAERANGE / ({(RA{2) - % (1)) + ((U)y = R{3)) + (" ()
A=A0

Y o= H{R(1)) * CNS(A) * 0,1

vV = H(B{1)) % STN(A) * N1

LRITF (A,2000)y BR(1Y, HMB(1YY, A, 2, Y

CALL SYMBOL(X, Y, .07, 10, 0,, -1)

T = nf1y + 1

TP(T LFOL. R(2) + 1) T = R (3)

IF (. NOT. NAVDAT) GO To 30

ODCMTYN = ODCINT (T(R(1)))

ODCPAN = ODCTINT (T (P(6))) - NNCMIN

DECREAMENT THE ANGLT (ROTATION TS CLOCKYISE)
AND PLOT THEE NEXT POINT

IF(NAVDATY GO T U0

A= A4 - DA

G0 TO uh

AC ~ ARANGE ¥ (QODCTNT(TH(I)) - ODCMINY 7/ ODCIANM

A =

IF(A JL7T. =3.141589) A = A + £,28318
Y = 1 (T) X COS (M) * 0,1

Y = H(T) EOSTH(A) % 0.1
WRTTR(6,3000) T, H(T), A, ¥, Y

?
CALY SYMPOL (X, Y, .07, 10, 0., =2)
T =T + 1
ITF{T JEOL B(2) & 1) T = R(3)
TR{T .7PD. B(OWY + 1) I = B(H)
TP{T .ED. H(6)Y + 1Yy G0 TO 90

TEDFFINE THE PLOTTEPR NRIGIN FOR A POSSIGBLE NEXT "NIDY:

THEY RWTHRN

CALL PLOT (R.50, 0.0, =13)
RETH®N
TORNAT ('OV, F5.1, ' MUZ., ', A8, ' COMPONFNT! / 1¥,
// 1K, YPNINTS!, T&, 1 T v, 75 /
7%, I, ' TO ', I% /
Y, 'AND', TS5, ' "0 ', 15, ' WTLl pw
FORMAT (10 ¥ BRY, TX, YANGLF', 2% T O(PLOT) Y
A, TH, 2%, FR.2, F10.5, SV, 270 .3)
FORMAT (1Y, T4, 2¥, TA.2, F10.5, 5Y,279,3)
END

LN~
-

4

P{5))

+

2)

vopnTyT g

PLOTTEDY)
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LIRSS SRR SRR SN EES S I AR ES S SR EREEE LR ELEAEEREEEEEEEEEFESEEEEEEEZ

*
*
*

i

BRUPPLF &
P4

ek s g ok K B M ke Kk ok Ok Ok kol sl B WOl K ok e Ok o 3 e e Rl i ool sk Aok ke AR R R o kO A % e e e o o B e %k

]

D!

On

no

[SES]

aQan

10

40
50

SNRRAMTYINE RIRDRLE (Y,

REALXL ¥ (N)
INTEGERXL TY (V)

po 10 T = 1, N
IX(I) = T
CONTINTF

NN = N - 1

DO S0 T = 1, NN

IF(X(TX (1)) L7,

SWITH

17T
TY(7T)
TYX(T + 1)

i

bod
}
-

TY
JJ

i n
—

RURRLE

Do Le J = 1,
Ja = JJ - 1

TE(Y (LY (JJ)
SWITC!
IT
TX(30)
TX(JJd + 1)
CONTINNZ
CONTINDR

TYAT)
TX (I +

m

7T

)

il

X, W)

X{IX(I + 1))) GO Ty &0

1)

X{IX(JJ + 1)) o 70 00

T¥ (J.3)
IY(JJ + 1)
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TRTIRN

mND

ok A e e % e 0 vk ok o ol A sk ok e ok ok ek e e o k2 ook ke Ao e ok ok o kool e de e A e Aol e ok Ak ok e R o 8 ek ol s b o o el ok B X

% %
* CAL STAT =
* ¢

R A e e A A ok X% ot e ok ok R A o o o o ol e ok ok ok ol ok ok o Kok K Rk ek deole o ekl Sk S sk RO R At R Y X kR v R R

PROGRAYM T COMPART CALTPRATINN DATA ORTATNPND ON TDI'F FOSY
AITH VALTIFS FROM TEST THNNS ON BAL T,

O N0

DEAL*U TRANG®(3IAG), TRAP(3Rf6), CRANGT(I4G,6Y, CAY (Van, i, )
PRALRL AN(GR) / —.3€90H, -.3213, - RAT0, -.20608, 1063, 1, 1457 /
RUATEU RN (R) / 550., 540,, 622,, 712., 736., T5°%.

PEALRU ANDAMD(HY /=.21T70, D., D., 1304, 24826, =,6217 y

BRAT AL PNPAMD(R) s 1182,, 1208., 1230,, 129n,, 127%., 121,/
PRALRL BON (TA0), FERNPALIAG), DN (140), DNDAMD (I40), T (14
TNTESRRAL NCAL (G, 3), NR(1)

~
e LAAD T <A ITED DATA (TES PORPTHE FEADL ST AT
¢ SETIDS OVER TR TRANSMTTTRR=-OFF ATTAYS,)

~

AN

PEAD(3) TEMD
CRATILRY) TarRae
READ(3) CAL, NCAL
READ(3)

READ (3) CURANGT, NP

2k}

N T.O0OP THROUGH FREQUFMCIASS

oD

DO 1006 TRARO = 1, 6
IFR = 2 %x (T=28RC - 1)
RETTY (A,1000) TER
WITTE(R, 6000) TFa
TMN = O,

BESIG = 0.

EDAMN = 0,
EPASTG = 0O,
FGME = 0,

mISTC = 0,



on

SRR

20

60

70

90

Anollo

17

S5FP

- hn

N = 0
LOaoD THRGUGH THR FANGE APPAY »0PF T0TS FRECHOFNCY,
no FOT = 1, 140
FIND TEMPERATURE VALUE® FOR CRANGE(T)
IF(CRANGE(I, IFR™Q} .GT. 1667.) GO Tn 70
IF(CRANGE (I, TIFETQ) .GT. TRANGE({1)) GO 70O 20
T(I) = TFUP(1)
GO TO HC
CONTINUR
DO w0 J = 1, 385
IP(CRANGE(T, TFR™)) L,GT. TRANGHE(J + 1)) GO 70O 40

T(T) = TEMPLIY +

¥ (CTANGF(T,
/ (R

GO T" 50
CONTTNUR
EBN(I) =
EENPA(T) =
DN(T) = CAL(T,
DNPRME(TY = CAL(T,
N = N + 1
EMN = RMN + DN(T)
FPAMN = [CPAMN +
FCMN = ®GYN + CBAL (T,

CONTINNIR
TMN = RMN /N
TPAMN = TPAMN / N
TGMN = RGMN /N
po a0 1 = 1, H
DOF = ARS(DN(T) -
DDNPA = ABS(DNDAMP(I)

AN(TFRFEQ) =*

TFRIOQ,

ANPAMP (IFREQ) *

TFRED,

IFRED) -
ANGF(J + 1) -

- h6.)
(T(T) -
FRN (T)

2) - EIBNPA(TI)

(T(I)
66.)
3y -

DNPAMPA{I)

TFRFO, 1)

WMN)

= EPAMN)

THEMP (7))
TEANGE (J))
TRAKRGT(J))

+ BN (TTRFOQ)

+ PNDAMD(TTH0)

"GTC = KSIG + DDN ¢ DDN

TPASTG = APASTG + DONPA * DDNPA

WRITE (6, 2000) CRANGR(T, TFREQ), T(T), CAL(T, !Tvro, 3),
ERN(T), DN(T), DDN, CAL(T, TFPRQ, ?2),
FANPA(I), DNPAMP(I), DDNPA

CTG = CAL(I, IFREQ, 1) - FGMN

TGSIG = RGSTG + CTG * CIG

WRTTRE (R, 6000) CRANGW(T, IFRRN), CAL(I, TF%=0, 1), CIiG

CONTTHNR
ESTG = SORT(®SIG ,/ (M -
FPASIG = SORT(RAPASIG /
WRITR (, 3900) FEMNN,
RCSIG = SORT(TGSIG

TPAMN,
/S (N -

1)
(N - 1))
ESTG,

1)

FOASTA
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KFTTE (], 5090) RGN, ™GSTG
100 CONTIRNe
EETIRY

~
15990 FORMAT (1Y, T4, v Mz, CALTHPATTON COMPATTSOM! /
. BRI, NOTSE DTQLWY, 2RK, 'NOISE DIODE + 20 i guo o
. / »X, TRANGF!', 4X, YTWMDFRATHIRES
. 2(10%, CLUNAR', SX, 'EARTH', 55X, 'FRROTY,
. Y, *DUERROR)' ) J 2Y )

2000 FORMAT (11X, 2(F¥IN.3, 65Xy, 20(4710.3, 5X))
2000 FORMAT ('=', 25X, 2(°2X, 'MFAN ERPOP = ', PI0,3) /
. 26¥, 2(14¥, '*STANDARD DEVIATION = ', F10,3))
BOOO FORNMAT (16X, F10.3, 5%, 2710.2)
0NN PORFAT('-', 33V, TMFAN = ', T10.3 /

. 20%, 'STAMDAKD DFVIATION = ', #10,3)
(GO0 FORMAT (1Y, Tu, ' MizZ, BACKGDROUNDY /
. N, 0¥, 'RANGREY, 10X, 'NOTSF  D(NOTST) ' / 72X )

END

e o o Rk e o o o o K % e A ok ok wok e kool A oo ok ok ok A ol e o ol ok e ok ok ok i ook o o ol A Ok ok deol 4 Ak o o ok ok e o Rk

%* o
* FTITRER *
* *

ook ok ook ook ok %ok sk de ook A ok g Aot ok sk o ok ok e ok ok ok ok Al o e ok ok o koo oot ok o Bk ok ko i Ao ok ook ko e e e o B o ko

SUBRONMTINE FILTR2 (A,N,F,4,D)

Co o N=POINT FITTER 0O ARRAY *2a%x OF DIMENSTION *Nx, TSTL *¥¥ WILTLID COWEFR
Co o IN ARDAY XPx, ARAAY ¥R¥ NOF DITMENSTON *¥3§*x TS TSED T SToswl »1L7EvED b F
Te . PEMDPORARTLY,
C
DYMENSTON A(N), B(K), ¥{M)
C
Co o AVRTN ATTEMPITING TO FILTSY DATA AT START AND EXD OF ARIMAY,
K=M/2+1
L=N=-K+1
C
TPF(NLTT.Y 60 ™0 5
C
Ce . MATN LOODP ¥OR ALY DATA PCUCINTS.
nn o2 oI=E,T,
TSNR=T7T-K
C

Cew LOOP ™0 APPLY THF FTLTER CORFFICHENTS FORE OX® DATA POTINT,
RIT)y=0,
ne 1 J=1 v M
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1T B(I)=B{T)Y+A(TSITR+J) *T (J)
Cc
2 CONTINNE
C
Co.C0PY B BACK INTO A,
nog 3 I=K,L
OB (T) =R (I)

C
WRITF (6,8) ®,N,7
b OPORMAT('0?,T3,t-POTNT FILTERTNG COMPLETRED OB', T4, ' "0TNTe, winere
*COEFFICFENTS WEPE: '/ (7Y, 14F3.,4/))
e
RETIRN
C

5 WRITI{A,6) #,N
fo FOPHAT(CCREEREPROR**®  ATTEMPT TO YSF',J4,'-POINT FJLWED nnt,14,
* U POTNTS: FILTER BRFOTEST IGNORED.'/)
RETURN
FND

ol 3 8K % ok R ok ok A R i o k% e ek e sk de ek e ok ok o ok i e s ok e o ol ok o sk ool kol okt s o o e e ok ok o Ak T ok b e o

* %
* GAPLOT *
%

*
e e o e o % Ao ode e o e o e ok ol ok ook ok o ook e o ol ke ok ke ok ok ol ol R e AR R R e kb R ROE Rk Rk Rk

SURROUTINE GAPLOT (FPFEOQ, X, Y, N, YMIN, YMAY, NCOMT)

PLOT FANGE VS, RECOBRD NUMRER AND V.C.0. VS. PRECORE KlUMbcr PO
DATA IN THE ARFEA OF THS TURN AT EP-4

PRRAMETFERS ARE:

FREO - FREQOMENCY

X - RANGFE ARRAY
Y - V.C.0. ARRAY
N - NTTMBER QF VALTES IN X OR Y

YMIN - MINTMTIM V,.C,0. VALTE

YMAY - MAXIMTM V.C.0. VALVE

sNeRoNsNeNoNoNoRo NeNoNoNaN o oo N RO NS

COMPOMENT IDENTIFIER:

NCOME



AT 00N 0

D Yo

O nnn

O0O0n

ol

M
jon

RIFAL*
INTEG
WRTTR
WEITE
YRITRE

N PoIT
NF A,

ny =
CALY
CALT

SET A

VALOFR

A 7T

AT N

YMTNN
Y= A
WRITE
DY =
nn 20
YY =
YYY =
OATT
CALL
coNTT

FINTS
GTVTIN

CALL
CALL
CALL
CALL
CALL

PLOT

Anolln

HNDFTRT  RROADSIDH

RHO 1 u
DT > z
7570 3 £

hOY (N), Y (V)

el TCOMDPI6G,2Y s 23D, 724, 760, 723%™, T4,

1ok 1D,
(€£,100) FPFo, NCOMD, N, YMIN, YMAY
(6,200) ¥
(6,300) ¥

17 e

NS AR ) RE OPRPLOTTED OV K A RANGE TY (PLOTTTE)

589 TNCHRS,

R.ER9 /N
prLoT (0., 8.,3)
ELOT (0, , DL ,2)

NOINTEGRAL MINTHM V.C, 0. VATUF; wOTHER DANGE

S T8 GRPATER TUIAN 3% DR, ADINST TH™ DATA 7(
NCH PLOTTER RANGF - OTHFEWISY THF SCALF TW

M. / INTIH,

=ATRT {YMTN)

LI Kss

FIVID

MAX1(5., ATNT((ATNT{YMAX =-YYINN) + 1,) / T,) +

(6, 150) oY
1. / DY

1 =1, 7
1

YMTUY + YV /DY
SYMPOL(0.,YY,,07,13,90.,-1)
PUEBTR (=, 1, YY=-.05,.07,YYY,30.,-1)

NI R

" TAPELLIMG THE AXIS; THFN PLOT A TRABITT
C FREQURNCY AND COMPONFNT

SYMROL(-.25, 6.25, .14, SHV C o, 20., 7)
NOMBER(4.5,0.,.14,FREQ,0., 1

SYNMROL (996, ,0900,,,14,780 KUz, I,0.,7)
SYMROL (999, ,992,,,14,ICOMD (NCONMP, 1) ,0.,~1)
SYMROL (999, ,299, .14, TCOMP (NCOMP,2) ,0N., 1)

A SYMBOL FOR EACH V.C.0. VALIL,



C
un
C
C
[
C
o0
150
200
300
% R 3 ke
*
*
E 3
*% K ok
C
-
¢
C
C
C
C
-
C
C
C
C
C
C
C

a o

DO 40 1I=

XX=DX*I
YY = DV
CALL SVY¥

CONTINUF

PRDFRIN®

THEN FET

Apollo 17 SEp

1,8
¥ (V(I) - YMTNN)
BOL(XX,YY,.07,10,0.,~-1)

TYR ORTGIN FOR THR NEXT PLOT;
RN,

CALL PLOT(3.5, 0., -3)

RETURN
FORMAT (!

' MT
FORMAT (!
FORMAT (!
FORMA™ (!
FND

OFRFQ,.=',FH,1,! COMPONENT!',TI2/T6,!' POINTS'/
Ne V.CoO.=', FG,1 / ' MAX. V.C.0.=', Fh.1)
0SCALE =, FH,1, ' DP , INCH!)

ORANGE  ARRAY:'/100(1X,10710.1/))

GV.C.0. ARRAY:' /100 (1Y%, 10F10.1/))

5

2

X e A o A A A A e ok Xk ool Rk e e e e e e ek R i 3ok ok ok ko e e ol ko ok i e e ok ok ok i e kol ol A e ek R ko ol ok gk ok e %k

TNTPOL

SUBROUTINT INTPOL (XIN,YIN,K,XCOUT,YOUT,NSTART,NPLCT)

LT®EAP

INPOT:

XYIN = IN
YIN = TN
N = DIME

INTTORPOLATION OF YIN V5 XTN AT POTNTS yorur,

paT X ARRAY
POT vV ARRAY
NSION O XIN AND YIN

youT = DPCINTS AT WHICH YIN ATILL BE INTEPPOLATED

MPLOT =

ONTPNTa
yont = 1
NSTART =
NPLOT =

DIMVNSTON OF YOUT AND YOUT

NTFRPOLATED VALI®S OF YIN AT POTNTS X0OUT
NOMBEP OF FIR3ST POINT INTERPNDLATED
NUMOFR OF LAST POINT INTFRPOLATED

DIMENSTON XOUT(NPLOTY ,YOUT(NPLQOT) ,XIN(N) ,YIN (1)

NSTART=1
T=1

DO LOOPpP

TO TNTERPOLATE YOUT AT EACH XOUT POTNT.

FER

14,73,

*
*
*

Z I T RS TSRS ER SR ESIETIELI IS S S ESELE SIS S ESEEEEREEREREEESEEEEEEEEEES S

Ak
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C CHECKS ARE MADE FOR DFGINNINC AND END OF YIN,
c
DN 50 J=1,N7LOT
B0 IF(XIN(T)-Xxonm(J)) 10,20, 130
C
10 TE(I.FO.N) GO Tn 60
T=T+1
GO TO 40
C
20 VOUT (J) =YIN(T)
GO TO 590
C
30 IF(T.FO.1) GO T 33
YOUT (JY=YTIN(I-1) + (XOUT(I) =XIN(T=1))* (YIN(T) =YIN(I-1)) /(YN () -
) YIN(I-1))
GO TH 50
C
33 NSTART=J4+1
50 CONTIKNE
C [ -
RETIRN
A0 NPLOT=J-1
RETIRN
END

oo ok e 3 e sl vk ok o 3k 3ok e ol ol ook sl e ok 3 e ok sk ofe ok ke K ok ol ok e gk e ek sk vk o ok oo e K X ok b e ok o o o ol o X R koo

3 *
% LUNACOPY *
% *

ok ok T kR Ak A ke ofe e e e ode Ak ke s o e e o Xk i ok sl A e ok ok sk sk ek ol ok o ok vk ok O ol A g Bk ol e % ok ol o R sl ok ok Sk

REAL*8 TYPE(2), RN, STTE, DIRECT, FOPREV, TITLE(11)
REAL* U DATA(12000), RANGF(1000), VCO(1000)
REAL*U FRTO(A) /1.0, 2.1, 4.0, 8.1, 16.0, 32.1 /

TNTEGFR*U IDATA (400)

INTEGER*? TTYDPFR(2)

LOGICAL*Y4 FIRST, LAST

EQMIVALFNCE (DATA (1), IDATA(1))

COMMON /LUNDAT/ TITLE, RUN, SITE, DIRECT, FORKRV, TVrT,
ITYPE, N, FIPST, LAST

PEAD LUNAR SEP PILF (#1) AND PRODUOCE A TFILE OF V.C.O. DETE
INTPRPOLATED 3T INTFRVALS OF 0.1 WAVELEXNGTH

THE RANGE AND V.C.0. DATA ARF ACCUMULATED TN APRAY "DLATAY,

oNoNONeNe Ne!



oNoEeoNsReNoNaNe KD

SRS NoNoNeoNe!
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N0 n

10

20

49

Avollo 17 SFp - 54

IORG TS THF INDREY OF THW NEXT FROE LOCATTON TNHNT WHlob pprp
MAY BF STORED. IXX TS THE INDEX OF THE ¥wTipsy 2ANGR VALULL,
AND TXY IS TH¥ TNDEY OF THE FIRST V.C.0. VALUE,

READ AND WRITFE THE LABEL RECORD.
THIS RECORD CONTAINS N - THE NIMBFYR OF
VALUES TN EACH SUBSTFTQUENT R¥CORD.

CALL LUNIN(DATA, IDATA, £980, £990)
WRITE (6, 3000) TYEE

WRITR (6, 1000) RUN, SITE, DIRECT, FOPREV, TTTL®, N
WRITFE (3) RUN, SITE, DIRPECT, FORPEV, TITLE, ¥

INITIALIZE THE STACK

CHECK FOR STACK OVEFFLOW BEWORE READING THE NTYT RFCORD,

TF(TORG+N .GT, 12000) GO TO 270

CALL LUNIN(DATA(IONRG), IDATA, &£980, £990)
TF(TTYPE(1) .GE. 6) GO TO 40

WRITE (6, 2000) TYPE

GO TO 20

THIS SECTION IS ENTFRED ONLY FOR
RANGF AND V.C.N. RECORDS.

WRTTE (6, 3000) TYFE
TF(ITYPF(?) .EQ. 6) GO TO 60

FOR RANGF DATA - MOVE IORG TC POINT ONF TLOCTATION BEYOND TUF
LAST VALTE, AND INCREMENT THE COUNT OF PANGE BLOCKS (M).

IP(FIRST) IXX=IORG
IORG=IORG+N

M=M+1

TF(.NOT. LAST) "0 TO 20

AFTTR READING THE LAST RANGE BLOCK FOR THIS FPLQMNENCY,
FILL ARFRAY "RANGE" WITH DISTANCES IN METFRS CORRESPONDING
TO 0.1 WAVELFENGTH INCREMFENTS:; THEN COMPUTF THF NUMPED NF VALDRS
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o000
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DWL=29,937725/FREBOA(TTYPE(1) -5)
DO 50 I=1, 1000
RANGE(T)=DWL*FLOAT(T-1)
CONTTEUR

NPTST N=M*Y

50 TO 20

TPEATMENT OF V,C.0., DATA TS SIMTLAR; QuNY s®7T OF V.c.Nn. VLiLUES
HAGS DJEFN ACSCIOMIOLATED WHEN TH™ COUONT OF V,C.0, BTCOKS (L) VOHpLY M,

IF(FIFEST) IXY=INORG
INRG=TOFG+N

L=L+1

TF(L LT, M) 50 TO 20

CALL IKTPOL 70 OBRTATH V,.C.0. VALUES AT EOFTAL RANGE TRPHPVILS:
THE NFW VALURS ARF RETHRNED IN ARAY "vVCOU,

NSTART= 1
NPLOT=1000
CALL INTPOL (DATA (IXX), DATA{IXY),NPTSTIN,ANGF, VCO, ESTAKT, KPLOT)

SET TO 7RR0 V,C.Nn, VALIES WHYCH HAVE NOT REWN INTFEFPGLAT PR,

NSTM 1=NSTART -1
TF(NSTM1 .LE.O) GO TO 80
DO 70 I=1, NSTM1
VCO(I)=0.,0

CONTINTF

NPLTP1=NPLOT+ 1

IF(NPLTP1 .GT. 1000) GO TO 100
DO 90 I=NPLTP1, 1000
VCO(T)=0.0

CONTINUE
NPTS=NPLOT-NSTM1

WRITE HFADER INFORMATION AND AERAY n"vVCO".

WRITE (6,4000) TYPE(1) ,FREQ(ITYPF(1)-5) ,NSTART,NPTS,
(veo(I) ,I=1,NPTS)

WRITE (3) TYPE(1) ,FREQ{ITYPE(1})-5) ,NSTART,NPTS,
(VvCO(I) ,I=1,NPTS)

IF LAST IS TRUE THFN READ A NFW SET OF RANGE VALUES; OTHPRKISE
READ V.C.0O. DATA FOR THE NEXT COMPONENT (THF CUORRENT LhANGF DATA
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970

Q90
9919

1000
2000

3000
4000

5000
6000

7000
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ARE RETAINED).

IF(LASTY GO TO 10

TORG=IXY
L=0
GO To 20

STRCK OVERFLOW MESSAGE

WRITR (6,7000)
GO TO 999

END OF FILE ON INPUT WHEN MORE DATA WERT EXPFRCTFD

WRTTE (6, 5000)
GO TN 999

PROCESSTNG COMPLETFD NORMALLY

WRIT® (6, A0D0) TYPE
FND FILE 3
RETURN

FORMAT (*ORUN * ,A6G/'0SITR ' A6 /'ODIRECTIOQN ',AG/
"01,Ah," TRANSMITTER'/'0Y,10A8,A4/'N1,TU,! POTNTGT)

FORMAT('0',2A8,"' RECORD SKIPPED')

FORMAT('0',2A8,' RECORD READ')

FORMAT (" 1LARFL="1 AR, 't/ CQFRRQ.= ' ,F5,1,' MH7.'/
*OFIRST POINT=!',TU,/ 0% QF POINTS=',TU/
"0, 10F10.3,99 (1X,10F10. 3/))

FORMAT (*ONORMAL END OF JORY)

FORMAT('OTND OF FILF OCCURRED WRILE ATTFMPTING TO RPHAD ',
2A8, ' RRCORD')

FORMAT ('-%%% TNSUFFTCIFNT SPACF ON STACK *%%1)

END
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R A o vk oo ok B ok 2ok e v kol ek diedk A de e ok e ek e A e Ak ook o 4 ok ok e ok e ol e ol o e ke ksl e e A e o ke & o ok ok ko of o
* s
* LUNACPY?2 %
% *
e e Ak doc s o o ol ok e e sle sl ke sk ik ade o dk ke otk e ol ko ok ko kR R e sk e i Rl R o kOl e e ke Ak A e e cofe e ol o o % ok g e e

PEAL %R TYPE(2), RN, SITE, DIRECT, FORRWYV, TITIF(11)
REAT*U DATA(12000) , RANGR({1000), VCO(1000)
RRAL*Y PRUO(H) /1.0, 2.1, 4.0, 8.1, 1.0, 32.1 7

INTEGER®U IDATA (400)

TNTFGFR*2 ITYPU(2)

LOGTCAL*U FPIRS™, LAST

SOMIVALENCE (DATA (1), IDATA(1))

COMMON /LUNDAT/ TITLFR, FUN, SITF, DIPRCT, FORREV, TYPH,
ITYPR, N, FPTPST, LAST

c
o
C READ LUNAR SEP FILF (#2) AND PRODNUCF A FILF OF V.C.0. DATA
C TNTRRPOLATED AT INTERVALS OF 0.1 WAVFLENGTH
C
c THE RANGF AND V.C.O. DATA ARF ACCUMNLATED TN ARRAY "DATA".
o TORG TS THFE INDEX OF THF NEXT FREE LOCATION INTO WHICH DATA
C MAY BF STORED. IXX TS THE IVNDFX OF THF FIRST RANGE VALIE,
C AND IXY IS TH®R INDEX OF THE FIRST V.C.0. VALUF.
C
C
C READ AND WRITL THE TABEL RECORD.
C THIS RECORD CONTAINS N - THE NUMBER OF
C VALTES IN FACH SUBSFQUENT RECORD.
C

N=386

CALL LUNIN2(DATA, INDATA, &980, £990)

WRITE (f, 3000) TYPE

WRITE (6, 1000) (IDATA(T), I=1, 297)
C
C INITIALIZE THE STACK
c

10 TORG=1

M=0

L=0
C
C CHECK FOR STACK OVFRFLOW BEFORE READING THE NEYT RECORD.
C

20 IF(TORG+N .GT. 12000) GO TO 970
CALL LVNTN2(DATA (IORG), IDATA, £980, £390)
IF(TTYPF (1) .G%. 6) GN TO 40
WRITE (6, 2000) TYFF



OO NN

NG n

P RONONS NS

oNoNoNa NaNe!

IS HaNe!

an

u4n

%)

GO TO 20

Apello 17 SFP - 5

THIS S¥CTTION TS ENTERED ONLY FOF
BEANGE AND V.C.0. BRRECORDS.

ARTTR{6, 3000) TYER
TEATTYPEAL?) .BD, Hh) €N

FOR PANGE DATA - MOVE INRG TC POINT ONF LOCATION

TAST VATLAOR, AND TNCRTMENT THF COUYNT OF RANGE BLOCKS

IF{FIFST) TYX=TIORG
TOPG=TOPG+N

Mz=M4 1

I (.NNT, LAST)Y GO T2 20

) 60

w
~<
2

AFTER READTNG THE LAST RANGF BLOCK FOR THIS FREGIENCY,
DISTANCES TN METFERS COFRIDSPONDING
M®ENTS; THEN COMPHTT THE KUIM™

PTLL. ARBAY "RANGE" WITH
TO G, 1 WAVELENGTH INCRT

DWL=29,97925 /FREO (TTYPE (1) =5)

nno 50 1=1, 1000
RANCEA(T)=DWL*FLOAT {I-1)
CopNTINFIR

NPTST N=M*N

GO TN 20

TREATHMENT OF V.C.0. DATA TS SIMILAR; ONF 5EY
[TAS BFTN ACCUMTLATED WHEN THF COUNT OF V.C.O.

TE(FIRST) TIXY=TORCG
IORE=TOPRG+N

L=T.+1

TE(L JL7T. MY GO T 20

CATI. TNTPOL TO OFTAIN V
THE NTW VALUES ARYF RETH

NETART=1
EPLOT=1000
CALL TNTPOL(DATA(IYXY),

SEFT TO TERO V,C.0, VALY

+Co0, VALVES AT YEOTAL B

ENED TN ARPRAY nvCOov,

DATA(IXY) ,NPTSTN,RANGF,

S WHTCH HAVYE NOT RB™WN

OF V.C

PLOCKS

rpoow

L0V
(1)

(¢}

Vvarpmrre,

ALUTS
POTELS M.

ANGE TNTERVAT Sy

veo,

MSTA Y

T, EPLOT)

TNTERPOLATYI:,
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100

970

NSTE =Y ETART -
TF(NSTMT L1.7.0)
P70 T=1, WeTY
VeO(T)=0.0
CONTINNT
NPLTP1=NDPLOT+1
TF(NPTTP1 .GT.
™0 A0 T=NPLTP1,
VeN(T)=0,0
CONTINNT
NPTS=RPLOT=-NSTH

WRITE PWADFER TN

DO 120 T=NSTAR™,

VCO(T)=VCO(T) +1
CONTINGY

Apollo 17 sop

50 70 30
1

1000y GO ™0 100
1000
1
FOARMATTION AND ARRAY "vCOU,

NPLOT
15.0

FRITR{A,4000) TYPR (1) ,FREQ(TTYPF(1)~5) ,NSTART,NPTS,

(
NRTTE (3) T

vCeo(Ty ,T=1,NPTS)
Y PE(1) ,FREQ(ITYPE(1)-5) ,NSTAPT,NPTS,

(VCO(1) ,T=1,NDTS)

I® LAST Ts TRUW

THEN READ A NEW SET OF RANGE VALUES;

FZAD V.C.0. DATA FOR THE NEXT COMPONENT (THT CURRFNT

AR® RETATNED) .

IF(LAST) GO TO
TORG=IXY

L=0

GO TO 20

STACK OVERFLOW

WRTTE (&,7000)
GO To Q0g

END OF TILE ON

WRITE (6, 5000)
GO To 9909

10

MESSAGF

INPNT WHEN MORE DATA WERF EXPECTED

N

OTHEREIST

RANGE

DATA
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C
C PROCESSTNG COVPLRTED NORMALLY
C
C

290 WRITR (6, 60ND) TYDF
9au PND TIP3
DRENRY

1000 PORMAT (27 (1Y, 1104 /))

2000 FQRMAT(P0O! 248, RECORPD SKIPPED')

JGAC TARMAT (TN ,2A8, ' RFCOR’D READY)

BOOE FORMAT(UILAREL="! AR, 11V / 10PREQ, = ¢ ,F5,1,!' MHZ.'/
. "OFIRST DOTNT=',I4/ 0% OF POINTS=',TuU/

101,107 10,3/99 (1%, 10F10. 3/))

000 FORMAT (*ONORMAL END OF JOR?Y)

£O00 FORMAT('OEND OF FILF OCCURRED WHILE ATTEMPTING T0O RYAD !,
. 2A8%, ' RECORD')
TN TORMAT ('—k¥k  INSUFTICIRENT SPACE ON STACK  ¥kxt)
C
o
END

ok e gl K oo K e e koK K Aok K s o ok e e el ok O i i ot ok ol sk R OROK ot o oK ok ek ok e A ek ok R ko Rk

»* *
* LURACPY3 *
-3 *

e sk ok R T ok e e a3 ol ol ool e ek ke s kol sk o ok ok e s e ol ok o ol ool o e dke e e el YR R e dk ko ek sl ol e ok e e e o ok o ko

TEAT %R PYPE(2), “UN, SITE, DIPECT, FORRFV, TITVIE(11)
RRAL*U DATA(12000) , RANGE(1009), vCO(1000)
REFAT *U FR¥WO(RY /1.0, 2.1, 4.0, R, 16,0, 32.1 /

INTRSEWR*U IDATA (UOM)

INTEOFR*2 TTYP®E({D)

LOGTCAL*4 FIRST, LAST

FOQUIVALENCE (DATA (1), TDATA(1))

CQMMON sIL7INDAT/ TITLE, KON, STTE, DIPECT, FOURBEV, TYDEF,
. ITYPE, N, FIFST, LAST

READ TTMNAR SFP FILE (#3) AND PRODVCE A FIL® OF V.C.0, NTp
TNTR2POLATED A™ INTFRVALS OF 0.1 WAVELENGTH
RANCT DATA ARE TAKEN FROM FTIER #2

THY RANGF A¥ND V.C,O. DATA APF ACCUMULATED TN ARRAY "DATHL'M,
TORG IS THF TNDEY OF TH® NEXT FRE® LOCATTON INTO WHICH DATA

SO0 n
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IXY IS TiF TINDEY OF TH® FIRST RANCT VALY,
DEY 0 THE FIRST V,C.0. VALUF,

TN

PEAD MAND WRTTF THE LAB®I, RECORD,
FFCORD CONTATNS N - THE NUMBRER OF

THIS
VALU?

N=387
CALY
ALl

gy rm
WRITH

KRTTT
TNT™T
rG=
0
0

e
2

1

a

-

S IN TACH

LITNTN2 (DA

50

TA,

LUNIN3 (DATA,

(R, 1007)
(F, 1000

ALTIZ® THE

1

TY
(T

ST

BSEQUENT RFCORD,

IDATA, £380, £370)
IDATM, 5930, £990)
PP
DATA(T), I=1, 297)
ACK

CHRCK FOP STACK OVERFLOW REFCRE READING THE

TP (T0
CALT
TE(TT

FTG+N L GT.

12

000y Go TO 970

LONIN2{DATA{ICRG), IDATA, £980, £9330)

Fa

")

CALL LNIN3(DATA(TORG), IDATA, £980, RO90D)

TFR(IT
WRITY
o TO

THIS
TANGE

YPP(2) .M
YPE (1) .G
(A, 2000)
20

SWCTION T

'FT.
‘71Y

™
S B

AND V.oC.nD.

WRITF (6, 300)D)

TR{IT

FOR R

Lasm™

TFAFT
INRG=
M=+
TH(.N

pPTRR
TTLL

YpPE(2) .7

ANGY DATA

TY
Q.

)Y GO TO 4D
pT?

NTERED ONLY FOR
RECORDS.

BF
6) GO TO 60

NEXT RECARD.

BCVE IOKG TO POINT ONE LOCATION BFEYNND THE
VATUE, AND TNCREMTNT THF CO'UNT OF PANGF DRLOCKS (M).

FST) TXX=INRG

IORG+N
OT. LAST)

FPANING

GO

THE

TO 20

LAST PANGF BLOCK FOR THIS

APRPAY MRANGEY WITH DISTANCES IN METFRS

FREQUENCY,
CORRFSPONDING
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TO G, 1 WAVELENATH INCREMENTS: THEN COMPUTT THF NNDMPFR OF VAT,

MWT=29,97925 /FREQ(TTYPT (1) = 5)
NS0 T=1, 10990

RANGE(T) =DWL*FLOAT (T-1)
CONTTNT®

NPTST N= Nk

GO T 20

TEEATMENT OF V,.C.0, DATA IS STMTLAR:;  OMT SET OF V.C.0, VATUOWE
FAS BFEN ACCYUMITLATED WHEN THEF COTNT OF V.C.0. RLOGCKS (LY FOUARLS M,

IF(FTFST) TYY=TNEG
TOFG=TIORG+N

L=1+1

TP{L JL7T. MY GO TO 20

CALT THTOL TO ORTAIN V.C,0, VALTWS AT TOTAL RANGE THTHEPVILS;
THR NP VALORS ARFE EFTIHRNFD IN ARRAY "vent,

NSTART=1
NPTLOT=1000
CATI. TNTPOL (DATA (TYY), DATA(IXY) NDPTSTN,RLENAE, VCO, NSTART, KDLNOT)

SET 70 7FRO O VLCL.O, VATORS WHTCH HAVE NOT BEWN INTFPPOLATFD,

NSTM1=NSTART -1
TE(NSTMT [ LR.0N) GO m0 A0
no 70 T=1, NSTH1
VCN(T)y=0,0

CONTTINUF

NPLTPI=NDLOTH ]

TFYPITPT JGT. 1000) Go 70 100
DO A0 T=NPLTR1, 100D
YCOITYy =0,

CONTTNTP
NPTS=NPLOT-NSTH1

WRITEF HEADTR TNFORMATION AND ARRAY "VCO',

DO 120 T=NSTART, NPLOT

VCO(I)=VCN(T)+135.0

CONTTNOT

WFTTE(6,U4000) TYDPR(1) ,7RID(ITYPE(1)=5) ,NSTAFT,NDTS,
(VCo(T) ,I=1,NPTS)

ANTTT(3) TYPE(1) ,FRRO(ITYPE(1)-5) ,NSTART,NDPTS,
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(vce(rny ,7=1,NPTS)

TP TAST IS Ta2me THEY RTAD A NFW SET OF RANGY VALUFS, OTHFRATISYE
RFAD V.C.0. DATA TFOpP TH= NEXT COMPONE®NT (THE CUPRPRENT RAMSD DATA
ARE REFTAINTDY

TE(LAST) 60y T 10
TNRG=1IVY

L=0

GO TO 20

STACE QVERFLOW MFSSAGE

YRTTIP (6,7000)
GO 7O Q99

\Te
B¥D OF FIL® CN TNPUT HHAEN MOPFE DATA WERE EXPECTEDR

JET™E (6, 5000)
CO TH 309

PENCTSSTNG COMPLETED NORMALLY

WRTTE (H, 5700} TYPF
END FILF 3
EFPTIURN

FORMA®T (27 (1Y, 1184 /7))

FOREAT('0',2A8,1 RECO3ID SKIPPED')

FOEMAT ('Y ,2A8," RFCORD READ')

FORMAT (*1LABFL="7 AR, "1 / "QFREQ, = ',F5,1,' MHZ.'/
"OFTRS™ POINT=',T4/ '0#% CF POTNTS=',I4/
0, 10F10, 3799 (1X,10F 10, 3/))

FORZAT ("ONORMAL FND OF JOB?)

FORMAT ('CTND OF FILE OCCURRED WHILE ATTEMPTING T0 [READ 9,
2A8, ' RECORD')

FOPMAT ('-%%%  TNSUFFICTENT SPACFE ON STACK  *k%1)
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C

C PONETNR T UNPY THF RANGE AND VCO {UNCOPRRPFPCTRD) TaTA Far mDr
¢ P-4 TUEN, FOr OSF BV 7HE ANTENNA PATTERN PLOT PROCHAM(S)

C

C

C THR TANGR AND V. O, DATA APF ACCUMULATFED TN ARREAY "DATREY,

C TORG IS MR OINDFYX OF THT NEXT FRER LOCATION INTO WHI1ICR DBATR
C MAY RP OSTOHWEN, I¥Y¥Y IS THAF TINDEY OF THE FIRST TANGF VALUE,

c ARD TYV T35 @R TNDFY OF THE FTIRST V,C.0. VAL UR,

C

SIY NAMMLIST CARDES ARE DEQUIPFD AS DESCIRIBER 3XLOW.

NAVMBPLTISST / CNMTL /

TTRFQ - FREOURNCY INDICATOR (DASF 2 LOG OF FRaQUTHECY)
MO DEFAULT

TCHMP - APTAY CF COMPONENTS TO FE COPTED, OP TETCOFRL TO [AT
THE ARBAY QT TO ¢ ELFMFNTS, NDREFAVLT A 7WLORR
Canig ron T COMPONMNTS ART:

SN EOES NoNOEL NN NN

C
C FNDFIFR® RROMLSTNF
c
C FHO 21?2 21
C PiTT 222 221
C TED 232 231
C
C
DWAL*A TYpPE(?), RN, SITH, DIRECT, FOLRWV, TITLE(11)
FRATLXR DROGRM{2Y / '0QGD.JCRY, 'GADY /
RRAL*U DATA(TI2000) , RANGE(1000), VCO(1000)
REAT *L FruUD(6Y V.0, 2.1, 4.0, 8,1, 16,0, 2.1 /

TNTPGFR*¥Y TDATA (40

TNTTGER*2 TTYDR(2)

LOGTCAL®U FTRST, LAST

INTFOTPX2 TCOMD (/)

INTEGFE*Y COMD (k) 4 212,222,232,211,221,231
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LOGTCAL*1 DNFCTDE(6,6) / 36 %= ,TRUK. /

NAMTLIST / CNTL , IFRWD, ICOMP

EOUTVALENCF (DATA (1), IDATA(1))

COMMOYF /LUNDAT, TITL®, 2N, SITFE, DIRRCT, FORPEV, TYPFE,
TTYPE, N, FIPST, LAST

BRGINM RY SRATTING DEFAULT VALUFS FOR COHPONENT SELFCTION
(NOY COMPONFENTS), RFADING CONTROL CAKDS, AND SETTING
CONTROYL PARAMETERS

PO10S00 T=1,6
noo1010C J=1, 4

ICOMDP (J) =0

IFAD (5, CNTL, TND=10A0D)
TDY=TIRFQ+1

DO 10120 J=1,4A

TC= COMP ()

no 10116 K=1,6
TF(TCLFQ.ICOMP ()) 60 PO 10120
CONTINTIR

DRECTHLE(TDY, J)=.FAIST,

CONTINDT

CONTTINDRE

CONTTNI

N=38f

S¥TIP THI LARTIL ALCCK

CALT LUNIN2 (DATA, IDATA, £9YRO, £990)
CALL TNMNTN3{DATA, TDATA, S780, £910)

INTTTRALT?Z Y THF STAC¥
IORG=1
M=0

L=0
IF(IORGHN JGT. 12000y 60 TO 970
CALL LUNTN2(DATA(INRG), TDATA, £9IK0O, £230)
TFI®YPTP(2y JUFE. D)

CALI LUNTNI(DATA(TORG), IDATA, £4RB0, £190)
TRFATTYPF (1Y) .5HE. 6) GO TO 40
O T 20

CONTI NN
IT(TwyDr (2) LBD, A)y GO T 60

ACCUMILATE RANGE RLOCKS

fl r'



O

DS

amnn

aaon

50

Ho

TF{(®TES™Y I
TORG=TORG+M
M=M4+ i
IF(.NOT. LA
NDTSTN=N*H
I5X=7T¥X
IGYTND=TYY

TTRD THE PO
THEQST WTI1.1,

N0 SO T=T7YY
TE(DATA(T).
TF(DPATA(T)

VY=TORG

STY GO0

THTS WRTCH

3% CNDPTEDH

fNOTSTN

20

LTY RETYRPN 40608

,B.U90,) IGX=1GY+1

LLi., S3%8,)

TSXHWND = JTGXEND

3F CODPTED

CONTINU™
NCOMP=0

G0 To 20

ACCUMNTLATE VCO BLOCKS
TF(FIPST) TY¥V=TORG
TOPG=TORG+N

L=1.41

TR(L JLT. M) 4O TO 29

TR (NCOMP .GT. 0) GO 7D 65
TSOLATE THR POTHTS T0
IGY=TIYY+T3X-TXX
TGYFRND=IYY+IGYEND-TYY
NPTS=IGYRND-TGY

CONTINN®

NCOMP=NCOMP

TP (.NOT.DECTD® (ITYPF (1) ~5,NCONP)) GO TN

t1

YMIN=DATA (IGY)Y+135,

YMAX=YMIN
IY=1IGY

ADJUST 7ty
MAXTHTM AXND

DO 7Y I=1,N

DATA VALOT

I

2

TO RELATIVFE DB,

MINIMTM VALOES

DTS

DATA(TY)=DATA(TY) +135,
LT YMINY

TF(PATA(TY)
TFA(DPATA(TIY)
TY=TY+1
CONTTNUE

«GT. YMAX

)

YMIN=DPATA(LY)
YMAX=DLTA(TY)

AND

+ 1

ARD

£E36 MEoReas

150

TIND
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150
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970
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330
a09

1000
2600
2000
Looo

5000
6000

7000
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IF(NCOMT .GT. 1) GO Tn 75
TGXFND = TGYXEND - 1
JGYFND = TGYFND - 1
CONTINTY

WRITZ QT THE ACCYUMILATED DATA

¥RITT (1) FE¥O (TTYDPF(1)-5), NCOMP, YMIN, YMAX, ND7S,
(PAPA(T), I=1GY,IGXFEND), (DATA(I), T=TGY,TaVEND)

I¥ THIS WAS THF® STXTH COMPONFNT FOR THIS FREQUENCY, [FADR
TANGy DNRATA FOR THF NEXT FREODDENCY: OTHERWISE PEAD
VCQa DRTA FOR THFRE NTXT COMPONFNT

IF(LAST) GO TH 10
TORG=TXY

L=0

GO TO 20

STACK APFAY TOO SFAIL

WRITT (6, 7000)
GO Tn quo

ALL PPROCESSING COMPLETED NORMALLY

KRTT? (6, 5000)
GO To 399

PRIMATIIRE WND OF TKPUTT FTILF

WRTTE (A, 600D) TYPE
IND TILF 1
RETHRN

FORMAT (27 (1Y ,11004/))

FORMAT('0',2A4,' RFCORD SKIPPED!)

FORMAT (*N*,2A8,' RECORD RFAD')

FORMAT (Y 1LAREL=""' AR, 'MY / IOFRFQ.= ',F5.1,"' MNZ.'/
"OFIRST POINT=',I4/ *0# CF POINTS=',T4/
GrL,10P10,3,99(1Y,10710, 3/))

FORMAT (*ONORMAL END OF JOR')

PORMAT ('O RND OF FILF OCCURRED WHILF ATTEMPTING TO RFEAD ¢,
2AR, ' RRCONRDY)

FORMAT ('=*%% TNSUFFICTWNT SPACF ON STACK *%%))
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C PRO3ARAM TO EXTRACT TFMPFPATIR®, CALIFRATION,
"~ TRENSMTTPFE =OFR, AND STLECTED 2ANGE INTOLMATTON RPOM
TIRA G SEP FILE ¥ 2,

C THE 7?ANGF DATA ASSOCTATED WITH TUHE TREMADIDATICD DATAR AR
¢ A DTARCT COPY OF THT 1 MIZ, PANGT OATTAY,

¢ ACTUOND APDRAY CONTATMNS PANGE VALUND MATCHAD WITH PHYE
C CALTARATTON AND TXOPS DATA RY SPYLFCTING YV E0V 13-091 popys
C meOM THS 32 MH7, RANGT AJMRAY, SPSTMNTING WTwp T T-7r,

ey s

C THE ARIAY OF TEYPERATHRF DATA 15 COPIFD RYSTCTLY OFW 7i
c TMPTT PTLE.  THE CALTPRATTON AND TYXOFE DATA %0 TN
“HLTTIPLRYED FORM ON THE TNPOY FTLE (C.F. = §. WATES wnree
= 13,5078y, THY PROGRAM DEMOLTIPLUYES TUTS INFOREMTTOL
AND STORFS TT TN TWO AVRAVS:

CAL (I, TFerQ, JY, MND

PESNESRe NN

TYORF (I, TFRFQ, X),

RIS

WHERY T TNDICATRS THOF T-TH VALUE IN @PQIINCEF AND TFPIO IS
TH® (TNTEGRALY BASE-2 LOGARITIHM OF THEF [REQUIFNCY.

J =1, 2, 3 CORPLSPOVD TO CALTRPATTON FOR GROUND,

NOTSH DTODE ¢ 20 DB, AND NOISF DIODF 50728RS RTSPICTIVYRT Y.
k=1, 2, 7 TNDICAT® TYOFF TNFORMATTON [FOR TR Y, ¥,

IND Y ANTENNAN RESPRCTIVELY.

~
Ol « T2 T

]

ORGSO

NAALRU FAKGE (336), DATA(S018), RANGRZ2{140, €)
REAI U CAL(140, A, )y, TXOFF(140, 6, 3)
RRALXL SPIED (140, 6)

INTEPATR®U MODT (33F)

INTRGTREL NCAL(H, 3) , 18 * 0

IRTIGPT*G KNTEOFF (A, 3) / 18 * ( /

INTRGRREL NQ(3) / 3 % 0/

INTFGRERY ITVYDRE(2)
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LOGICAT*L4 MIRST, IAST

CAMMON ,/ TUNDAT ,/ J7ME(34), TTYPE, N, ¥I®ST, LLST

Y= 386
TORG = 1
P15 ¥ o= 1, 6
nao10 3 = 1, 140
FANGE?(J, K) = O,
Do 5 L = 1, 3
CAL(J, K, 1)
TXOPF (I, K, 1) = 0,
CONTTINUT
CONTINTE
CONTIVOF

1]
>
L]

CALL TPNTNZ2(DATA(TORG), MODE, £@nn, £300)

IT o= ITYDPR (1)

- 4

GO TO (20, wad, 100, 200, 300, 400, 20, 20, 20, 20, =00y, 1~

DELFETZ THE 'Rt DIGIT FROM FACH FRLEMFNT OF Tl

CONTTNDE
noy oEN T = 1, N
MODF(TY = MO (I) / 10
CONTINTR
GO TH 20

T
i

THE TEMDPFREATIRE ARFAY IS WRITTFN OUT INMMFOIAT

K)
N)

KRITF (3) (DATA(T), T
WRITT (6, 1000) (DATA(TY), T
GO TO 20

1,
1,

NEMILTIPLEY TXOFF DATA INTO APFPRAY TXOFF;:
NTYOFT(TFRFD, M) CONTAINS THH MAYIMOM K FOLU
TXOTR(K, TFHFO, M).

TF(FIFST) M% = 0
M o= MOD(M¥, 3) +
MM o= MM o+ ]
I, = 0

1

MODF

FII., -

pitl

3

1

Y
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TF(MM o7, 3) L = 1
DN o250 T = 1, %
TERPQ = 2 % (4 - MOD(MODE(I), 10)) - I
NTXOF? (TFREO, M) = NTXOFF(TFFEY, M) + 1
TXOFF (NTXOFF(TFRRC, M), ITREN, M) = DATA(T)
CONTTNUR
G0 T 20

POLLSY THE SAM™ PROCPDURT 70 DEMUOTLTTIPRLIY THT
CALTRRATION DATA,

TP(FIPST) M~ = 0O

Moo= on0oD((MM, D o+ 1

MM MM+

1. =0

TF(M™ T, ) L =1

no o350 7T = 1, N
IFPRED = 2 * [t = JHOD(MODFE(T), 10)) - L
NCAL {TF2=0, ™) = NCAL (TFR¥Q, M) + 1
AL {( NCAL(TF®PFO, MY, TRRPO, M) = DATA(T)

CONTTNU®

GO TO 20

THE RANGE APRAY FOR 1 MHZ. IS PATRVD WITH T."
TEMPEIATIIRY ARPRY.

[FATTYPE(?Y .ED. 6) GO TO 20

WRT™ S (1) (DATA(IY, T = 1, N)
KPTTH(FA,1020) (DATA(I), I = 1, N)
GO T 20

ACCTUTMTLATE 32 MHZ, RANGT BLOCKS

TF(FITS™) NN = 9
MN o= NN o+ N

TORC = TORG + N
IF(.NOT. LAST) GO 70 20

T

PEMOLTIPLEX TH® RANGF DATA TO MATCH "HTY CALIDPATTYOW

AND TXOFPF ARRAYS.

po €20 T = 7, NN, 13
IT = (I - 7) / 13 + 1
TFREQ = 4 - MND(MODE(IT), 10)
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NR(TFERQ) = NR(ITREQ) + 1

RANGR2(NDP(IFR®N), 2 * IFRFQ ) = DATAA{T)
RANGEZ2(NF(TFREQ), 72 *¥ TFREQ - 1) = DATA(I)

SPEED{NR(TFREOQ) , 2 * TFREQ) =

1.234568 * (NATA(I + 1) - DATA(I - 1))
SPRED(NR(IFETDY, 2 * TFRFO - 1) =

. SPRED (¥R (IFREQ), 2 % TFRFQ)
600 CONTTNUW

WRITE AND LIST THE CPLIBRATTON, TYXOFF, AKD
ASSOCYATTED RANGE INFORMATTON,

WRITF{3) CAL, NCAL
WPITE({3) TXORF, NTIXOFF
WRITFE (3) RANSE2, N¥
WRITE(3) SPILED

DO 700 TFRFEO = 1, 6
IFR = 2 %% (IFRFQ - 1)
NX = NRE((TFRFOQ - 1) / 2 ¢ 1)
WRIT® (6,1050) TFR, ( PANGR2(L, IFREQ),
(CAL{L, TFREO, K), K = 1, 3),
("XOFF(L, IFREQD, J), J =
700 CONTINTE

IN0G RFRTERN

1000 FORMAT{' TFEMPTRATH}™' s/ 26 (1X, 15F8.1 / })
1020 FORMAT('0ORANGFS FOR TEMPERATURE ARRAY' // 26 (1Y, 15F3.1 / ))

1060 FORMAT('1?, T3, ' MH7,', 29X, 'CALIBFATTON', 37¥%,

'TRANSMTITTFR-0FF' s 11X, 'RANGE', 14Y, 'GROUNDY, Y,
TNOTSE +201', 10¥, 'NOTSE', 19%, *¥', 14%, 'y*, 1u¥x,
. /7 10(1X, T15.1, 2(5Y, 3F15.1) /)

FND

Lo
Lo |
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C PPOGRAM TO LTST LUNAZ DATA
c
PEAL*S TITLE (11), 204, SITR, DIRFECT, POPREY, TVvol(2)
REAL %4 DATA (825)
TNTPGER*UL IDATA (B25)
INTFGER%*2 ITYPR(2)
INTRGRR*? TTYSAV , 0 s/, LINCNT / 0O /
C
COFMON /LUNDAT/ TITLS, RN, S1TTH, DIFECT, FOwawy,
. TYDF, T™YPF, N
C
C FLAGS ¥OR TEMPORARY TRAD
c
LOGICAT®1 TRAP / .FALSE. /, SKIP s/ ,FALGR, /
C
c BEGTN FYTCTITARLE CODF
C
c GET (N¥XT) TNPUT LFCORD
C
20 CALL THNIN (DATA, TDATA, §400, £500)
21 CONTINNF
IF (. NOT, SKT D)
. 30 To 30
C FLSE
IF(ITYPE(1) .NE. 1)
. GO TO 20
c FLSE
TF(LINCNT .LF. UUu)
. GO TO 22
C TLSE
WRITFE (6, 35) TYDPW
LINCNT = 0
G0 TN 28
22 WRTTE(6, 25) TYPE
25 FORMAT (T0<<< 1, 2A8, ' >>>1 / 2Y)
28 LINCNT = LINCNT + 16
GO TN R0
30 TF(ITYPFR(1) .LE. 3 .0R, ITYPE(2) .NE. ITYS2aV)
. WRITF (6, 35) TYPE

35 FOKMAT (' 1<<< ', 2A8, ' >>>' / 2X)
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1

3

LINTNT .
ITYPR(1)

TTYSAV

CHONS® APPROPRIATE NUTPIUT FARMAT
TF(ITYPF (1) - 2) 100, 200, 300
HTADAR
WEIT® (6, 105) PUN, STTH, DIRECT, FOPPTRY, TITLY, ¥
TORMAT (fOR0UN ', A6 / 'OST™F ', pé / 'CDIFHCTINY
tnt, A6, ' TRANSMITTERY s 10t 1048, NG o/
"0t, T, ' POTNTS! )

CHFCE FNOE ARRAY OVERIFLOV

TR (N .G7. 82%)
N = RDS

COMDPITE NUMBER OF LTINFS RROUIDRED wOT LTSTTHG
NT. = MAYO(N ,/ 15 , N oso15 4 1) o+ 2
TRFPOTARY TRAD TO RESTRTCT PRINTONT

IF(TERAD)

SKI» = . TRUW,
TRAP = ,TRIE,
GO ™0 20
MODF

CONTINTIE
TRAP

TF(S¥XIP)
30 T0O 20

WRITR (A, 10970)
RRITE (A, 225) (TDATA({T), TI=1,N)
FORMAT (R4 (1X, 15T7 /), 1%, 1°77)
GO TO 29

ALT ATHER NATA

TRAD

s

71

AC

/



300
-
C
320
350
C
c RTT
c
490 WRIT
410 FTORM
GO T
C
500 KRTT
510 FORE
C
aAng RET
C
1000  FORM
c

END

Arollo
CONTTNTR
TF(SKTP)
nyOTH 29D

IF(T.INCNT +# NL .L%. A(0)

G0 T 320

KI,A R

HRTTF (6, 315) TY"R

LINCNT = 3
WRTTT (A, 1000)
KRTIT2(A, 350) (DATA(I), T=1,%)
TOWMAT (56 (1Y, 1°°"7.1 /7 )}y, 1Y, 15F7.1)
LYNCNT = LINCNT + NL
GO TO 29
FN ©aOTHN™) POP FND OF FITE®E CONDITINNS
F{6, 119)
AT {'-NORMAL FND OF FTILE DETRECTED!)
O a0
F(F, S10)
AT{'"~ABNORMAL ¥FNN OF FIIE DETECTEDY)
FN
AT (') ')

17

o
2

}‘u

Tu

I A SRt E R EE R TR I IS EE IS SRR NSRS RIS EEE R R R ESEEEEEENESES IR ELESE RS Y

*
*
%
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C
C PROG
C
REAL
REAL
INTEG
INTES
INTTE
C

COMM

FAM TO LIST LUNAR DATA

%] TITLE (11}, SITR, DIPRCT,
U DATA(B2%)

TR*IH TDATA {B25)

FR¥2 TTYDPE(2)

GFRE%2 ITYSAV / D /,

RIN,

LIYCNT , 0 /

ON /LUNDAT/ TITLY, RON, STTF,

FNRREV,

PTRECT,

TYPE(2)

FORREY,
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RSO NN

reollo 17
. TYPE, TTYDPF, N
FLAGS TOR TRE¥PNARATY TRAD
LOGTCAL*1 TRAP , .FALSF. /, SKIP / JTFALSE, [/
REGIN RXRCUTARLE CCNHAE
G™T (NEXT) THNPTT RWCOAND
N=383A
20 CALL LUNTN2(DATA, TDATA, 5400, £500)
21 CONTIND®
IF (. NO™ . SKT P)
. GO TO 1IN
FLST
TE(TTYPE(TY NP, 1)
. G0y Ty 20
WIS E
TF(T.TNCNT IF., U44)
. Go T0O 27
FLSE
WRTTE({6, 3%) Typ=
LINCNT = 0
GO TO 289
22 WETITR (A, 25) TYDP®
25 FORMAT (10K 1, 2AR, 1 DO>1 /7 0Y)
28 LINCN™ = LINCNT + 14
GO TO R0
in TF(TTYPE(Y) L. 3 .0OR, ITYP®{2) NI, IPY¥YTRrY)
. WRTTR (A, 3ID) TYPR
35 FORMAT (1T 1<K Y, 2h8, * >>>% / 0Y)
LINCNT = 3
TTYSAV = TTYDPH{1)
CHOQSE ARPPROPRTATE OUTPUT FORMAT
80  TR(ITYPE(1) = 2) 100, 200, 300
HEADTR
100 WRITF{H, 1095) IDATA{(T), I=1, 297)
100 FOPMAT™ (27 (1%, 11A4 /)y, 2%)
CHECK FOFE ARTAY OVE?FLOW

TF(N .GT

. N = B2

325)
5

sep

7"
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COMPUTRE NUMBER OF LINES REMIRED FOR LISTT NG

NL = MAVO(N / 15 , N/ 15 + 1) o+ 2

TRHMPORALRY "RAP 70O BRSTTICT PRINTAUM
TF(MRAD)

N SKTH" =
q’faA!‘ = . ""‘F‘[I'ﬂ"

&0 TN 20

DTW”RQ

MODE
200 CONTTHNITE
TRAD

TR (SKTP)

. GO mo 20
ERTTE(L, 1000)

RITR(H, 225) (TDATA(I), T=1,N)

225 TOPMAT (B4 (1%, 1017 /)y, 11X, 151I7)
GO TO 29
ATT OTHER DATA
TRAD
190 CONTINTIYE
TF(SKIP)
. GO T 20
TF(LINCNT + NI .LE. 60)
. 50 T 320
FLSF
WRITF (6, 35) TVYpr
LINCNT = 3
320 VRITR(6, 1700)
WRITR (A, 350) (DATA(T)Y, I=1,%)
350 FORMAT (54 (1%, 15F7.1 / Y, 1%, 15F7.1)
LTNCHT = LINCNT + NL
GO TO 20

RETURN POINTS TOR FNL OF FILEF CONDITTONS

400 WRTITF(6, 410)
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410 FORMAT (*-NORMAL FND O FIL®T DRFTRCTEN')
GO 0 300
C
SO0 WRITR(H, S510)
510 FOPMAT ('-AS3NORMAL ¥ND OF FITF DETFCTEDY)
C
ane PETURN
C
1600 FORMAT ('O V)
C

FND

Grpo- 77
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c
¢ PROGRAM TO LIS™ TUNAR DATA
m
RTAL*A TTPLT (1Y), *UN, SYTE, DIRFCT,
REAT*4 DATA(B2%)
TNTRGFR*U TDATA (RDF)
TNTLORR®2 ITYPR(2)
TNTSGER%2 TTYSAV , 0/, LINCNT / 0 /
C
COMMON /LUNDAT/ TITLE, DRUN, STITH,
. "YPF, TTYPE, N
-
¢ FLAGS FOP TRMPORATY TRAP
-
LOGTCAL®T TRAP / (FALSH. /, SKIP / (AT SFE,
-
¢ REGTY TYRCUTARLE CODT
c
C GRT (NFXT) INPIT RICORD
C
RERETS
20 CALL LUKINZ2(DATA, TEATA, BUQD, £410)
IT(ITYPF(2) NP, 5)
. CALL LUNIN3I(DATA, TDATA, &400, 5507)

21 CONTINUF
TF(.NOT,3KT ")

GO TH 30
C FLST

FORRWV,

DTFECT,

/

TYPTA(2)

FOI =YY,



]

M

sWole

30

196
105

Apollo 17 swp - I8

TRP(TTYO2R (1Y N2, 1)
GO Ty 290
LS
TP{LINCNT .LF, 44)
GO TN 22
DA
WPTTH (A, 3B) TYPF
LINCNT = D
GO T 29
WRTITR(A, 25) TYDT
FORMAT(Y O v, 282, ' D3>y /7 Dy)
LTNCN? = LTINCNT + 16
GO TO 8{)
TF(ITYPE(1) .L%. 3 .0OR., ITYPR(2) JNV. T7TYSAV)
HPTTFP(6, 3%) TYPFE
FORMAT (T 1< v, 2R8, ' >>>1v / 2¥)
LINCNT 3
TTYSAY TTYPE (1)

H

il

CHCOSE ADPPEOPRTATE OUTPUT FOPRPMAT
IF(TTYPR (1) - ) mno, 200, 300
FRADEE

WRITE(H, 105) (TDATA(I), T=1, 297)
FORMAT (27(1X, 11A4 /), 2X)

CHFCKX FOR ARPAY OQVERFPLOW

TR(N LGT. A2R)
Moo= Q2h

COMPATE NIMMMBFR NF LINES BREQUIRED FOR LTSTTRAG
NL = NMAXO(Y ,/ 15 , N/ 15 ¢+« 1) + 2
TEMPORARY TRAP TO RESTRICT PRINTNOT
IF(TRAD)

ST = TRIIR,
TRAP = ,TRIF,
GO TO 20

MODT

COVTTNTY
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3Ing

320

360

400
410

500

510

200

1000

Anollo 17 aup

TRAP

TR (SKTP)
GO Tn 20

WRYTF (6, 1000)

WRTTR (A, 225) (TDATA(I), I=1,N)
FORMAT (54 (1Y, 1517 /3y, 1¥, 1577)
GO TN 29

ALT. QTHRER DATEAR

TEAD
CONTINGT S
TR (SKT™)

30 T 20

TFLLINCNT + NL LW, &0)
G670 3NN

YATTR (6, 35) Typw
LINCNT = 3

WRTTFR(~, 1000)

WRT™® (A, 350) (DATA(T), T=1,N)

FORPMAT (%4 (1X, 15%7.1 /), 1¥, 1587, 1)

LIVCNT = TLINCNT + NJ,

GO TO 20

ZTTIURN POTHTS POR END 0OF FTLF CONDITTARS
WETTF (6, 410)

FORMAT (Y =NORMAL FND NF FPTLT DETRCTENY)
GO TO NOD

WPTTR(C, 510)
FORMAT (' =ABNORMAL FXD OF FIIF DRTECTED')

RPETIEN
FOPMAT (10 1)

END

70
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~
C ROTPINT TO PLOT LUNMR DATA

C FROM FTILT #1

C AFTRY INTERPOLATION BY THY CODPY puoGRAM

C

C RVEN NAMTLTST CADNS AR REDDYREND AS TNPUOT, STIY AL VRO TRY L
C BELOW, AND OMNMW PLTID CA®D A5 DESCRINED TN DULINTH.

C

[

HAMTLIST / WRED /

ITREQ = FPRTOUENCY IWNNTCATOR (LpSE 2 LOC OF F1707T100V)
Ny DUREATLT

XMIN - MTNTNUM WAVELENGTH T RS PLOTTED, DESADLT 0,00
YMAX - MAXTHMITM WAYVELENGTH TO RBR¥P PLOTTED, DEFAT,T 1995,0
YHAY - MAXTMUM (RPATATIVRE) DB VAINF TO RY DPLOTTIRL, RWEATILT 7,8
TCOMP = AXRRAY CF COMPONENTS TO BF PLOTTED, O Z¥rows T PID

THT APRAY 07T TO & ELEMENTS, DNDFFAOLT A 70u075

CHDFS FOR THE COMPONENTS ARTF:

TNDFIRF BROPDSINDE

RTIN 212 211

AT 222 221

ZED 2132 231
FIL™ -~ (LOGTICAL)Y FILTERING REOVTRED, DETAULT [ FAT.SH,
COEFF = FTLTTU® COEFFICIENTS, QR ZEROFS TO PAD THE ABRRAY

T 100 ELEM®ENTS {COETFFICIENTS SHOULD AN LPFT-JINSTIric;
IN TH® ARRAY, FCR DEFAULTS SEF DFCLAEATICN OF COWIF

NCOFFF - NTMBFER CF FILTER COEFSICIENTS, DFFANLT 11

RTLATTVE DB VALT"® AT WHTCH A RFFFERENCE MAVYK TS5 To RE
PLOTTED ON THZ Y BRY¥IS, DFFAULT U45.0

PFF

2EcEeRsNeRsNoReloNsNs R RN NaNoNoNoNoNoRoNeRoRa No R Re Ne No Ne Ne 1)



3

N

¢

NP

n N

—
1

100

ARSERT - AZSHLOTY A3 VALME CORFTSPONDING 70 i,

¥OTES - P T 3P CHARACTRDS

REAL®A TITLR(2) / 2%
RREAL x4
TEAL &4 MOTRS (Y o2 ok
FRAL®U XLYM (4,2 ,/ Fe0. 0, 15,0
REAL®L YMAYS () / 6%100,0
TEAL*U PRF

REAL*L YMIN, YMAX, V¥AY

4

Apollo 17

OF A¥yNAaTATION, NO

v

VO (Innny, RANGE(1000), ¥OPY (1000)

/
2.0, (0.0,

REALRL COSFF(107) ,=,0023, 0041, .reas, 1235, |
L1230, ,puus, 000,

Lounn, 2074,
Qyxn N
TNTRGERYL COYP(~y , 212, 222,

TNTRGFR®U NCORFY/ 11 /

LOGICAL®T DECIDE (h,6) /36%,T008, 7,

LOGIC?TL*T POPH, FT17T

«
LT

N

BUFANL™

- o

[ANVR IS P

207,

232, 211, 221, 231 ,
INTELGTR®U TFRTDH, TCOMDP(A)y, CPFPQ

310N, N

/

PILTRE (b)) /6% F3LSE

PAMTLIST JFREQG/ TERFO, Y¥TN, XMAY, Y4AY¥Y, TCOMDP, ~<I1L7,
NCOFRF, 2FF_ NCGTES, ARSRWF

TNTTTALTZR RFANGE AMEPAY
Do 5 T=1,1000

PANGE (T) =0, 1*FLOAT(T-1)
CONTINUF®

SKIP THI LARFL QFI0OTD

READ (3)
DN 00 I=1,4

TYITIALTZ®Y PLOTTING DARAMETERS TH DFREAVLT VALITES

XMIN=0,
AMAX=100,
FILT=,FALST.
YMAY=67, 5
RRT=G, N
ARSRF=45,0
noo100 T=1, 6
TCOND () =0

PTAD TLOTDPING DPARAMFTRERS

’

e

nn2g

Yy

./

AT Y

ye.r

CORFF,
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120

J S
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550

560

rpollo 17 SFP

RFAD (%, FRFO, FED=520)

INK=ITRFO+1

poO o120 J=1,4

TC=COMP (J)

po 110 K=1,0

IF(IC .EQ. ICO¥P (¥)) ~0 TO 120

CONTINME

NRCIDF (TDY,J)=,FALSE,

CONTINIP

IF(YMIN ,GT. XLTIM(INY,1)) YLTIM(TDX,1)=XMIN
IF(X4MAY .LT. XLTM(IDY,2)) XLTM(TDX,2)=XMAX
TR(YMAY LLT. YMAXS(IDX)) VYMAXS(IDX)=VYMAYX
FPILTPE(TDX) =FTILT

CONTINUO®

nx==0,

TNITIALTIZE PLCTTEER

CATLL PLTINIT{'00GP.JCR.L"NAR ')

Y.OOP THRQTGH FREQTENCIRS

nn o900 I=1,6

PETFP%INT® NUMRFP OF CMRVES PFR GRAPH

NA=D

NB:Q

XMTY=YLIN(T, 1)
XMAY=XLIM (I, ?)

no 55¢ J=1,3
IP(DECIDE(I,J )) NA=NAHD
IF(DESCIDR{I, J+3)) NEB=NB+]
CONTINU®

ROTH= . FALSE.

CPERG=NA

TF (NA+NB .GT.3) G0 TO 5A0
BOTH=.TRUT.
CPERG=CPERG+NR

CONTINUT

MST=TFTX (YMIN*1D.,0+1,5)
MDT=TPIY (YMAX®1D,0+0,5)

LOOD THROUGH COMPONFNTS
Do 580 J=1,6

IF(DECIPE(I,J)) GO TO "&3
PEAD(3,FND=999)

K2
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a0 TN S80
S63 HDADN(2,TAN=739) TTITI®(1), F,NST, NPT, (VCO(F¥) ,K=1,NDT)
a0 S65 K=1, NPT
TF(YCO(K) .GT. YHMAXS(T)) NST=K+1
SES CONTINTE

C
c CORPITRE FIRS® DOTNT AND YUMBFR OF POINTS T0 AF FLOPTEL
-
NST=HAXO (NST,¥ST)
NPT=MTNC (KDT, MDT) =NST+1
c
C FILTFP [V REOMESTRD
-
IF(PTLTPE(T)) CALT FILT™R(VCO(NST),NPT,COEFF,NCORFF, R0
g
C PLOT THF CMRVFE
CALL DATPLT(TITLT,NOTES,CPERG,6.18,15,0, COND(J) VOO (1STY,
. RANGT (NST) ,NPT,1,17.0,1.1, 7, PRF,ARSRRY)
IF(POTH .OR. J .NF. #) GO TN 580
CPRERG=ND
580 CONTINDF
900 CONTINNE
C
C TPPMINATF THY DLOT WHRN FOF IS DETECTED ON TAPF
C
979 CALL PLOTND
RETURN
E¥D

LS SR R S S IR R LR RS E RIS EE R SR SIS SRR EREREREEEREREESEREEEERS

* *
* TUNAPLT? *
* *

de ke ok A e A 3k A K A O j0R 3O R % R B Rt e ook kol sl o s sk el A ook e i ke ool e ok o e Ak ok sk dk X o o o oo e ol g R e X ko ool

PONTINE TO PLOT LITNAR DATA
FENM FTLE #2
AFTFR INTERPNLATTCN BY THE COPY PROGRAM

SEVFY NAMELTST CARDS ARE RFOUIRFED A5 TANPUT, STX AS DESCRILBFD
PPLOW, AND ONF PLTID CARD AS DESCRIE®D TN PLINTT,

oEeReNeNoNoNoNaNale!

NAMFLTST / VRFD /
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TFRFO -
YMIN -
YiaX -
Y¥ax -

Icorr -

t

FILT

correr -

NCOEFF -
QTR -
AFSREF -
NOTTES -
REATL ¥R
REAL*U
RFAT %04
REAL*H4 YLT
REAL*U YA
PRAL¥U PEF
REAL¥U YMT
PEAL®U COFR

TNTIGEER*Y

FREQMENCY TNDICATOR

NO DEFAULT

MINI®UOM
MAXTMUN
MAY IMITH

ARRAY CF COMPDONENTS TO BFE PLOTTEFD,
DEFATLT A

HAVELWNGTE T0O

(RTLATTVT)

(RAS T

DR VALUR TOC

n F'

Apollo 17 s™p - 8u
2 LOG OF FREQUTHCY)Y
PT.OTTTFD, NEFAULT 0.0
PEFAULT 10¢,0

THE AREAY Q9T TO ¢ RLEMENTS,

CODES

FOR THE

BNDFIRE

Rian
PHAT
7h

(LOSTCAT)

FTLTER
100

IN THE

T

NTTMBER

RELATTVT
PLOTTED ON

AdSOLDT™ DR VALTE CORRESPOMDING

T0O

"o

TITLE {2)
ven(roony,
NAOTRS (8) / R
/ BEx0,0,
/ HEIND,D

M(6H,2)
¥S (6H)

N, XMAY,

FF{100)

217
222
232

CORFRICTENTS,
ELEMENTS
FOR DEFANLTS

ARRAY,

nr

12 CHARACTERS OF ANNCTATION,

YMAY

/-.0023,
L2078,

L2Uuu0,

3%, N

COMP (h)

/ 212,

/ 2%

RANGE (1000) ,
'/

32.0,

BROALSIDE

211
221
231

FILTERPTNG

N3 VALIE
THR

REOUTRFD,

AT WHICH
DEPAVLT

Yy 3yTs,

16.0,

/

222,

Looun1,
L1239,

2132,

DR
(COEFFICI®RRTS

COMPONFENTS ARFE:

m

PTLTER CORFFICIENT

Y,

WORK (1000)

.onus,
L04us5,

211,

S

A

RAVELENGTE 70 % PLOTTED,

DEFAULT

TEPOES TO PAD THE
SHOYLD RBE
STF DFCLARATTION OF

he. 0,

. 1237,

221,

RE PLOTTTD,

0

TRROES
7PROES

cr

« TALSF,

PFFAULT 11

N
REF,

NO DEFAOLT

3I*¥100,0

L2078,
L00u1,

231

My YD
o0 -

PEFATILT T L6

s

APR MY
LPFT=JUSTIFIFL

COFFFR

REFEEFENCE MARK TS 70 bR

n5,

DEFAVLT 45,0

-.00272,



IS EPES)

@]

L
v

110

500
520

Avollo 17

INTRGFPXL I™R7D, ICOMP(A) , CPEFRFG
INTFSFREL NUAETRR/ 11/

f;T.fI)

- un

LOGICEREL*1 DFCIDN(Hh,HY /6%, TPUF./, FILTBF (&) /O*¥.FLLGKF./

LOGICRAL*1 ROTH, FIIT
NAMPLIST /Fr®D/ TFRFD, XMIN, XMAX, YHRAX, ICOMD,
NCOEFF, EF, NOTES, ABSPREF

TNTTTALIZE "ANGT ARVAY
no & T=1,100)

RANGT (T) =0, 14FPLOAT (T=1)
CONTIFIR

DO S00 T=1,0

INITIMLIZE PLOTTING PARAMITIPS TO DEFPANMLT VALUFS

XMTN=0,
TMAY=100,
FITT=.FALS®,
YMAY=FT .0
FRF=456,0
ARSRHF=U5,0
no 100 J=1,6
ICOMP (J) =0

PEAD PLOTTINA PARAMITHERS

RFAD(5, FREQ, END=520)
IDX=TFRFO+1

no 120 J=1,6

TC=COMP {J)

DO 110 kK=1,6

IF(TC .F0. TCOMP(K)) GO TO 120

CONTTNIT

DTCINT(IDY,J)=.FAISE.

CONTINUR

IF(XMIN .GT. XLIM(IDX,1)) XLIM(IDX,1)=XMIN
IF(YMAY ,LT. YLIM(TDX,2)) XLIM(IDY,2)=XMAY
TP {YMAY .LT. YMAXS(IDY)) YMAXS({IDX)=YMAX
FTLPRT(IDY) = FTLT

CONTIRNE

DY=0,

TNTTTALT7? PLOTT TR

CALI, TLTINIP('OQGP,JIJCR,LINAR ")

rTIT

TWw

4

CHRER,

ANY



OS]

~ N

DRSNS

anon

»5C

1.oOOP TRPONUGH FREIZOQOULINCTIFS
no o9af IT=1,6
DETRIMINT NIOMRE? OF CUXVFS PFR GRADPH

NA=D
NB=D

XMIN=YLIM(T, 1)
YMAX=XLIM (T, 2)

PO R8O J=1, 3
TF(NUCTDE(I,J )) NA=NA+T
TR (DRCINT (I, J¢3)) NP=NB+1
CONTINUT

AOTH=.FALSE.

CPERG=NA

TF(NA+NR .GT.3) GO TO S60
ROTI=,TRTE,
CPERG=CPERG+ND

CONTTNIF

MST=TFIX (XMTN*10,04+1,5)
NDT=TFIY (XMAX®10.0+0,5)

LOOP THPOUGH COMPONFNTS

po 580 J=1,6

TPR(DECIDT(I,J)) GO TO H63
FEAD (3, FED=233M

GO 70 580

RRAD (3, FND=299) TITLR (1), F,NST NPT,
DO 565 K=1,NPT

ITF(VCO(K)Y . 3T. YMAXS(T)) NST=K+1
CONTINDF

COMPUTE FIRST POINT AND NIMBFR OF POTNTS

NST=HAXN (NST, MST)
NPT=MINO (NPT, MPT) =NST+1

FILTHER IF RVFWOUESTFT

Apollo

T BE

17

(VCO (K) ,K=1,

¢

B

1 T

-

NDT)

PLOTTFD

Lhf

IF(FILTRE(T)) CALIL FTLTER(VCO(NST) NPT ,CORFFE,NCOEVFE, atstcr)

PLOT THF CHURVE

CALL DATPLT(TITLF,NCTES,CPERG,f.18,15.0,COMP (J) ,VCO (KST),
RANGE (NST) ,NPT,1,17.0,1.1,F,"FF,ALSPD{F)

IF (ROTH .OR., J .NE. 4) GO TO 580



Prpello 17 s - 27

CPPLG=NR
WAL CONTTNTR
900 CONTTNUE

TERMINATTE OTOE DT O™ WITEN ROF TS DETECTON ON OTALR

—~
3

-

Qa0 ALl FLOTND

RWTNRON

TND

Nk At Aok % e 40K 0k Bk kot ok 4ok o Book ek okl ¢k g e koK e % Aok oMok i Ok ok ok ok ROk B Rk ok 8 ok bR ok 3 A

% %*
* LTNAPLTR *
% *

Ao A R e N Tk A R e e ol Aok Rk Akl e KOk okl Kk R kOOl SRR B e N o SR Rt ok B e 3 dod o g e ko 2 o gk ek ok ok e ek b ok

[

FOOTINR TO DPLOT LUNAR STD DATH FROY FILE 472
NG TNTERPOLATIAN

VALTFS WITH 510, M, <= FANCGE <= 520, M,

APV O DFLETFD JIEFORE PLOTTING.

THEORAENGT AND V. C.0. DATA ARFT ACCUMULATED TN ATDAY MOATAM,
TORG TS THE TINDEY OF T™d% NFXT FRFEF LOCATTOR INTG WHICH DATA
MAY BT STORED, XX TS THT INDEX OF THE TWIPST RANMGY VALY,
ARXD T¥Y TS THF INDEY OF THE FIRST V.C.0. VAL"A.

RO RSN VRO NN N N

«
C SEVFPN NMMALIST CARDS ARE RFOMIRFD AS INPUT, STX AS DWGCLIRED
¢ RELOY, AND OAT PLTTD CAPD AS DESCRIDED IN PLINIT.

C

C

C NAMFLTST / CNTL /

C

FREQUENCY TNDICATOR (RASE 2 TOG OF FRIQUYNCY)
HO DEFAULT

TFREN

XEIN = MTNTMOUOM WAVELENGTP 70 B% PLOTTED, DFFAULT 0N

XHAX - MAYTNMTYM WAVELTSNGTH TO RE PLOTTTD, DEFAHLT 100,06

Yymaxy - MAXYIMIM (RELATTVE) DR VALUFP TN RE SLOMTED, DZIPANIYT 47,6
ARRAY CF COMPONFNTS TO PE PLOTTED, OF 7FPOFS M0 LT

THE ARRAY HI7 TG ¢ ELFMFPNTS, DWFRULT A ZERGRS
cones FOR TR COMPONENTS ARE:

Tcarnp

SRR EoNS RGN NeN o N Ne e
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ANNFIRFE BROMESTIDF

RHN 212 211
PHI 222 221
71D 232 23
RE - RELATTVE DB VALUP AT WHTCH A RTFTEFNCH MARK T35 ™0 bw

PLOTTFND NN THE Y AXTS, DEFAUTLT 457.0
AR} + £ A

ARSPEF - ABSOLMTE DR VALUE CORRESPONDING 0 PFEF, DWFATLT 06,0

NOTFS - 119 T 32 CHARACTERS OF ANNOTATINN, NQ DEFAULT

PEeNoNeNONoNoNe Nolo Rl ala Walie!

KEAL*R TYPR({2), RUN, SITE, DIRECT, FOPPEV, TITLE(11)
PTAT *U DATA(12000), RANGE(1000), VCO(1000)
DEAL¥Y FREO(A) /1.0, 2.1, 4.0, 8.1, 16.0, 32.1 /

INTFGER*Y IDATA (400)

INTEGFR®2 TTYDE(2)

TOGTCAL#U FIRST, LAST

FOTUIVALENCE (DATA (1), TDATA(1))

REAL*S NOTES {(4) suxv v/

REAL*E XLIM(5,2) /6%0.0,16.0,22,0,60.0,3%100,0/

REAL*U YMAXS (h) /6%100,0/

INTFGRR*U ICOMDP(6) ,NA () , R (€),CPERG (6,6)

INTRGFR*U COMP(R) ,212,222,232,211,221,231/

LOGICAL*1 DECIDE (6,6) /36%,TRUR, /,ROTH ()

NAMPLIST/CNTL/TFREQ, XMIN, XMAX,YMAX , TCOMP, PRF,NOTES, RRSRFF

COMMNX /LYINDAT/ TITLT, RUN, SITF, DIRECT, FORREV, TYPE,
TTYPE, N, FIRST, LAST

C
C

Po 10500 T=1,6
C
C TNITTIALIZE PLOTTTING PARAMHETEPS TO DFEFAULT VALNUES , 1F ANY
C

XMIN=0,0

XMAY=100,0

YMAX=6T7,5

REF=45, 0

ABSREF=45,0

PO 10100 J=1,5
10100 TCOMP (J) =0

RPFAD JFLOTTING PARAMETERS

SEeRe)

READ (5,CNTL, BAD=10600)



10110

1120
¢
8l
¢

107200

10250

wann
1500
10600
C
C
C

(o EeNe!

INY=TTRTO+1
noo10120 J=1, 8

IC= COMP(J)

PO 10110 K=1,5
IFA(TIC.ROLICOMP(KY)Y GO TH 10120
CONTTRU™

DRCTNZ (1DX,.T) =. PAISE,

CONTITNDR

SEMT MIN AND MAY RANGT, REND MAY VOO FOR THTS

TRFYMINLGT  XLTM(TIDXY, )Y XLIM(TDX, 1) =XMIN
TEA(YMAX.LT.XLTM(TDY ,2)}) XLIM({TDY,2)=XMAX
ITF(YMAY LT, VAAKS (TDY)) YMAYS(TIDX) =YMMAX
MA(TDXY =0

NR(TDYY =D

ATCINT ON THT NIUMPFR OF CHURVES PER GRAPH

ano1020n =1, 3
IF(DTCIDT(TDY, T  )) NA(IDY) =NA{TDX) +1
TF{DRCTINT(INY,J+3)) NB(TDX)=NB(IDX) +1
CONTTNITE

ROTH (TDX) =, 2 5UW,

IF(NA{TIDY) +N{TOHY) ,GT.2) BOTP(IDX)=.FALST,

no 16300 11,3

ITW(ROTI(IDX)Y GO 70 10250
CPERSA(TNY, O Yy =NA(TDY)
CRERGATNY,J+ ) =1 B {INY)

GO TO 10300

CPRPGA{IDX,T )=NA(TOYXY+NI(IDX)
CPFRG (TR, J+ 3y =CPERG(TNX,.T)
CONTINTTY

CONTINOE

CAONTINTP

INITTRALYIZN THHE DLCTTHR

CALT COLIKTT('N0GP,JCR.LVYNAR ')
N= 306

READ THT LARFL RECCR

CATI LUNIN2 (DATA, TDATRA, FI9B(Q, £990)

KETT™ (R, 3IN0ONYy TYLW
WRTTE(6, 1000) (IDATA(I), I=1, 2987)

TNTITTAITIZE TH? STACK REFORF PEADING RANGE

Apnllo 17 5

copPon

DATA
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Apollo 17 «vp

{

G=1

g™

N>

R
0

——
]

TF(TOPG+N .GT. 12000 G0 TO 970
CALL TUNIN2(DATA(TOKG), TIDATR2, £980, £930)
IP(ITYDPE(1) ..LE. 5) 6Gn TOo 20

IF(ITYPFE(2) .T0. ») G0 TO 60
ACCUMULATE RANGY JRLOCKS

IF(FTPRST) I¥X=INRG

JORG=TORG+N

M=M+1

TF(.NOT, LAST) G0 TO 20
XMTOWL=FREQ(ITYPF(1)-5) /299,7925
NDPTSTN=M*N

NYPGAP=0

NXAGAD=N

FINT: RANGI VALTIS TG RFE OMITTED

DO 45 T=1,NPTSIN
IF(PATA(T).GE.H10,0G) GO TO 50
NXBGAP=NXBGAP+1
DATA{I)=YMTOWL* (DATA(I)+3.0)
CONTTNIE

INEXT=NYBGAP+1

ISTART=INEXT

DELFT® VALT"FS BY COMPRESSING THF ARPAY

DO 55 I=ISTART,NPTSIN
IF(DATA(I).LE.S5290.,C) GO 70 5%
DATA (TVEXT) =¥MTOWL* (DATA(I) +3.0)
NXAGADP=NXAGADP+1

INEXT=INEXT+ 1

CONTINOE

RESFET THE ORTGIN FOR VCO NDATA, AND ZFRO THF COMPONENT

JORG=NXRGAD+NYAGAD+1
NCOMP=(
GO TO 20

- a0

CoHRTrr
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ACCTTRTLATE VOO 31TOCKS

TT(FTEST) TXV=TORG
TORG=TONGE+Y

L=L+1

IP(I .L7T. M) 50 TO 20

IDX=TTYPR (1) ="

NCOMP=NCOMP

TE(.NOT,DACTAT(TOY, NCOMDY) 60 70 150

TIND THT LAST VALUE R7TPORT TUE GAP, AND ADJIUIST D00 VALDIS
TO L TREIATIV™ SCATT

IY=TXY+NXRGAP-1

ng 70 T=TXY, 1Y
CONMT N
TNFPYT=TXY+NXD2:APR
ISTART=TORG-NYXAGAP
IEND=TORG-1

COMPRFS5S THE VCO DATA, ADJUSTING
TO FEIATIVE SCALE IN THF PROCFSS

no 8N I=IS5TART,TEND

DATRA (TNEXTY=DATA(I) +135,0
INEXT=INRXT+ 1

CONTINTF

NSTY=TXX

NY¥=T¥X
NPLOT=TYX+NXRGAP+NYXAGADP-1
ITYy=T¥Y

OMIT VATORS OUTSINE THE QUTHER BOUNDS

DO an IX=NY,NPLOT

IF(DATA(TXY . LT XLIM(IDYX, 1Y .0R.DATA(IY) .GT.YMAXS (TDY})
NSTY = IY + 1

JY=TY+1

CONTINUF

NSTY=TYXY4+NSTX-TIYX

T¥X=NPLOT

NY=NPLOT

DO 1006 T=HSTY,NYX

TPF(DATA(TY) o STXLIM(IDX,2)) NPLOT=NPLOT-1

I¥=T¥-1

CONTINDT

NPTS=NDPLOT=-NS "X+ 1

r)"
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C
¢ PLOT THE CURVE
CALL DATPLT (TYPR,NOTES,CPTRG (TDY,NCOMP), 6. 18,15.0,CONP (NCO* D),
. DATA (NSTY) ,DATA(NSTX) ,NPTS,1,17.,1.1,FRFQ(I1DY),
. RWF, ABSPTF)
C
c
C TF THIS WAS THR STYXTH COMPONENT, GFT A NUW RANGY AFRAY, OTHFRETSF
C GET A VCO ARRAY FOR THE NEXT COMPONFNT
o
c
150 TF(LAST) 50 ™) 10
TORG=TYY
L=0
a0 T 20
- STRCK AVRAY TOO SMALL
¢
170 WRITE(6,7000)
cOoTO 9339
C
C NORFAL COMPLFTINN
c
IR0 WERITE (6, S5000)
GO T 9gga
C
C PRFMATUPE FND QA7 FILE (WTAPFY TNDIT)
C
900 WRITR (A, 6000) TYDE
999 CALL PLOTHD
pRTHRN
C
C

1000 FORMAT (27 (1Y, 1174 /))
2000 FORMAT (1O, 2A8,!' RECORD SKIPPED!)
INO0 FORMAT ('O ,2A9,' RFCORD READ!)
LONO FORMAT (Y TLARTL="' AR, "1/ VOFRFO.= ' ,76, 1, 4H7 , 4/
. TOFIRST POTNT=', T4/ 104 QF POTNTS=',1U/
) 0T, 10F17,3/99(1X,10F10. 3/) )
S0N0 FORMAT {(*ONORMAT, END OF JOBY)
€000 FORMAT('ORND OF WILF OCCTRRED WHILE ATTEMPTING T0 RFEAD ¢,
. 2A8, ' RECQORD')
7000 FORMAT ('—*%% TNSUFFTICIENT SPACE NN STACK v
C
c
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TOMTTNFR TO PLOT SEUDM DATA THROVWGR THFE TRy A™ Pp-~4 VS, P@IoLn MEMERR

THE RANAPT AND V., C.C, DATA ARF ACCUMULATED TN ARRRY "DATRN,

TOPG TS THE TNDRY OF TUE NEXT FPED LOCATICH INTO WHICH LATR
AV RT STORET, TXX TS THE INDEX OF T{F ®IPST UANGE VALOTD,

AND I¥Y TS THE TNDFEY OF THE FIPST V.C.0. VALTPE,

ISR NS Ne Nalle N N Nelie Nie!

C RAVEN NAMPLTST CARDS ARE REQUIRED AS TNDUT, STY AS LFCCPTAND
C RPLOW, AND ONF PLTTD CARD AS DESC2TRED Ty PLTFTT,
C
C NAMELTS™ / CNTTL /s
C
C TFEFO - FREOTENCY TNDICATOR (RASF 2 LOG OF FREGUENCY)
C NO DFFAULT
C
C ICONMP - ARRAY CF COMPONENTS TO BF PLOTTFD, OF 7F20FS TN DAD
C THR ARRAY OUT TO A ELEMENTS, DEFATIT™ ¢ ZEPOWPS
C CONTS FOF THE COMPONENTS ART:
C
c SNDFTRE  BROADSTDE
¢ R0 212 211
C PHT 222 221
C 7ED 232 231
C
C
PEAL 48 TYP®(2), R"N, SITFK, DIRRCT, FOLREV, TITLFE(11)
RTAL*R DROGNM (2) / '0QGP.JCR', 'GAP*' /
RPAL®U DATA(12000) , RANGE(1000), VCO(1000)
RFAL*Y FRRO(G) ,1.0, 2.1, 4.0, 8,1, 1.0, 32,1 /

INTRSER*4 IDATA (400)

INTEGFEX2 TTYDFE(2)

LOGTICAT*4 TFTIRST, LAST

INTEGRR*2 ICOMP(6H)

INTEGFR®D COMD(6) / 212,222,232,211,221,?231 /
LOGICATL*1 DECIDE(B,6) , 3h % TRUH. /
NAMFLIST / CNTL / TFRED, ICOMPD



10100

[oBONe!

w110

10120
16500
106HN0
C
C
C

QN

10

Apnlln 17 <o = ay

SOUTYALENCF (DATA (1), TDATA(1))
COMMON /LUNDAT/ TITLE, PUN, SITE, DIRECT, FORREV, TYP,
TTYPF, X, FIRST, LAST

DN 10500 I=1,6
NO CNOMPONENTS PLOTTFED TINLRSS REFOTESTED

DO 10100 J=1,4
TEOMP (J) =0

EFAD FRFQUENCY INDTCATOR AND COMPONFNTS TO PF PLOTTIL

READ(S,CFTL, EXD=10600)
TDX=TFRFQO+1

nao 12120 J=1,46

Ic= COMT ()

DO 19110 K=1,6
IF(TCL.BO.TCOMD(XY)Y GO TN 10120
CONTTNUF
DRCIDE(IDY,dJ)=.FALISTE,
CONTINUT

CONTTNIIR

CONTINUFP

THITTALTIZS 7dL PLOTTTR

CALL PLTINT? (DROSNM)
N=336

SKIP TH™ LABEL RLOCK

CRLI. TTINTNZ2(DATA, INATA, £330, £330)
CALL LUNIN3(DATA, IDATA, ~AR0, £990)

INITTALIZS THF STACK

TORG=1
M=0
L=0
IF(TORG+N .GT. 12000) GO TO 970
CALL LUNIN2(DATA(IORG), IDATA, AOS0, £990)
TF{TTYPR{2) .NE. &)
CALL TUNIN3(DATA(INRG), IDATA, 5980, £990)
IF(ITYPE (1) .GR. 6) GO TO 40
GO TO 20



C

M

e

N NeND!

40

50

60

70

ROCUMULATST RANGY RLOCKS

CONTTFIRE
TR(ITYPR(2) 4¥FD. &) G0 7T 60
TFA(FIPSTY TYY=TORGE
TORE=TORC+Y

M=M4

I¥ (. NOT. LASTY o0 TO 20
NPTS T N=MN%M

IGX=TIXX

TGYTND=TXX

FIND TH® 5AD

NO S0 I=TYY, NDTSTN
TR(DATA(T) LA U70.) TGX=1GX+1
IF(DATA(IY LK, 535,) IGXEND = IGXFND +
CONTINIE

NTOM D=0

GO TN 20

ACCHMUTLATE VIO 3LCCKS

TF(YTEST) TXY=INRG
JOPG=T0OPG+N

L=1+1

IF(L .LT. M) GO TO 20
TGY=T¥Y+TIGY-TXY
TGYFPND=TXY4TGVEND-TXY
NPTS=TGYDIND-IGY
NCONP=NCOMP+1
IF(.NOT.DECIDREA{TTYRF (1) -5,NCOMP)) GO TO
VMIN=RBRTA(IGY)+135,
YMAY=VYMTN

TY=TGY

ADJUST DRF VALYRS TO RELATIVE SCALE, AND
MAXIMUM VOO THRNUGH THE TIRN

DO 70 1=1,NPTS
DATA(TIY) =DATA (IY) +135,

TF(DATA(IY) .LT. YMIN) YMIN=DATA(IY)
IP(DATA(TY) .GT. YMAX) YMAX=DATA(IY)
IY=TY+1

CONTINUF

PIQT THE POTNTS

Apollo 17 grbp

—_
al
>

FTND

MTMT MW

AND

[

C
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CALYL GAPLOT(FRZQ (TTYPF(1)-5),DATA(IGX) ,DATA(IGY),
NDTS, YMIN, YMAX, NCOMD)

c
C TY TUHIS WAS THR ST¥TH COMDONFNT, GET NF¥ PRANGE RATHAH; OTHPPRWTSY
C (35T NFEW VCO DATA
C
159 TF(LAST) G0 To 12
TORG=TIYY
=0
GO ™0 20
[
C STACK ARRAY TNO SMATT,
C
A70 WRTITR (A, T7000)
GO TO 9Nna
¢
C EOPMAT COMDPTIRTTON
C

UG O ARTTF (A, 5000)
GG TO 9929

~
C PREMATITRE REND OF LCATA FILER
C

270 WRITW (F, ARONN) TYT®
Q99 CALL PLOTHD
RERULLERY
-
C
1000 FORMAT(27 (1¢,1124/))
2000 FARFAT (VO ,DAR, Y RECORD SKIPDFEDY)
2000 FORMAT ('0',2AR8,0 RFCORD READ!)
BANO FORMAT(VILARKL=Y AR, 180/ $NFRFQ, = t PG 1,1 N{7 1/
COFTRST POTNT=¢,Tlhys 0¥ CP POTNTS=!,T Uy
. 0, 10710 ,3,09(1Y, 10810, /) )
CONN FORNAT('ONONTAAL END OF JOBY)
(000 FORRAT('ORND OF FILF OCCURRRD KHILF ATTFMDTING T kiap o,
. P2AR, 1 RUICORDY)
TH0N FORMAT (V-vekk  TNSHFRTCTANT SPACF ON STACY k%)
C

nND
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00000000

@]

[ EeReNeoNeNa e Ne!

~
&

O00000NN"ONNTO AN OO0 aAanN

ROUTINF TO PLOT LIUNAR S%P DATA FROM FTLER #2;
NO INTFRPOLATION;

VALUPS WITH 510, M. <= RANGE <= 520, M.

ARE DELETLED BEFORE PLOTTING,

TRANSMITTER-OFF DATA ARF PLOTTED AS A BASLELINE FOR FACH COMPONIY

THF RANGE AND V.C.0. DATA ARF ACCUMULATED TN AFPNAY "DATAM,
IORG TS THR TNDTY OF THE NFYXT FREE LOCATTON TINTCG WHTCH DATA
MAY BF STORED. IXX I5 THFE IMDEX OF THUE FIRST HANGE VALY,
AND TXY IS THF INDEX OF THE PIRST V.C.0, VALUR,

SEVEN NAMELTST CARDS ARFP REQUIRED AS INPUT, STX AS DMSCHRIF®D

P Qe )

BELOW, AND ONE PLTTID CARD AS DESCRIBED IN PLINIT,

NAMPLTST / CNTL /

FREOUENCY TINDICATOR (BASE 2 LOG OF FRECHDFNCY)
NO DEFATLT

'

TFRED

XMI¥, - MINIMUYM AND MAXIMP'M RANGE VALUES TO [F PLOTTID, T
YMAX WAVELENGTHS IF VSWL = .TPUE., OTHFRAIS™ TH METETo;
DEFAYLTS: 0.9, 100,0

YMAX - MAYIMUYM (RELATIVE) DB VALUE TO BR™ PLOTTED, DFFATILY &7
ICOMP - ARRAY OF COMPONENTS TO BF PLOTTED, NR ZFERGES 16 PRD

THE ARRAY 00T TOQ ¢ ELEMENTS, DETAUL™ 6 ZIHOTS
CODES FOR THS COMPONENTS ARF:

ENLFIRE BROACSIDRE

RHN 212 211
PHI 227 221
ZED 232 23

VSHL - (LOGICAL) I¥ TRYE® (DEFAVLT), DB VALT"ES ALF PIOTTED
VS, RANGE IN WAVRLENGTHS, OTHFRWTST VS, RANGH

T
..

C
)
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TH MWTRES,

RADE - BPLAPMTIVE DB YALDR AT WHTCH A PEFTLFNCT #L0« 70 50 mp
PLOTTWD N THZ Y PYXTS, DEFATLT 4.0

ARSEFERE™ - A3SNLUTF D3 VALTE CORRESPONDTNG ™0 %[F, DHPIATLYT 47,0

NOTFS -~ UD "0 32 CHARACGTFRS OF ANNOTATTION, NO DRRFROLS
IEATER TYPP(2), RUN, SIT®, DIETCT, FORRTY, TITLY(11)
nEAL %Y DATA(I2000) , RANGF (1000), VCO(1NN7)

TRAT KL HANGE2 (180, A), TYXOFF (140, £, 3)
PRALEU FRTO(R) £1,9, 2.7, 8.0, 8,1, 16.0, 32.1 /

TNTERFE*Y TPATA(UON)

TNTRGRE®RUL NTYQRRF (A, 3), NP(1)

INTEGFR®R? JTVDR®Y (D)

LOGYCAL*Y FTRAST, LAST

PQUIVALTNCE (DATA(TY, TDATA(T))

RWALXE NOTRG (4) 4%t by

RERLEND XT.IM (6, D)

PRAL YU VMAXS ()

JNTFGRR*Y ToN4p(h) ,MA(R) , AR (A) ,CPFIG (A, H)

INTEGTFR®4 COMD(ARY £212,222,232,211,221,231/

TNTEGFPX NN (5H)

LOGTCAL®Y DRCINDT(A,R) /3AX, TRUF, /,ROTH (H)

LOGICAL*Y VSHI / TFUFR, /

MAMPLTST/ONTL/TPRYQO,,XMTIN,XMAY ,YHMAY  TCOMD , R, ALGSD R, Moo 0n, Ve

COMMON /LT™NDAT, TITLY, 1PN, STTF, DIRRCT, FOLRRY, 7Y,
rTyrr, %, ¥IPST, LAST

neo1Ds0C T=1,6
INITTALTZE PLOTTING DARRMANTERS TN DEFATLT VALSFS , 17 AMNY

XMIN=0,0
AMAY=100,1
YMAX=6T7,.5
REF=45,0
ARSREF=45,0
noo10I00 J=1,5
ICOMD (T) =0

READ FLOTTING DARAMETIRS

READ (5,CNTL, TND=10600)
TOX=TFRFQO+1
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10600
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no 12120 J=1,6
TC= COMT ()

no 12110 X=1,6

TP(TTLEQ. TCOMP(KY) GO TO 10120
CONTINUFR

PDRCINE(TDX, )=, FATSFE,

CONTINIR

SET MIN AND 4AX RANGTE, AND MBX VCO FOR THTS COMP»OH

VLIN(IDX,1) = XMIN
YTL.IMA(IDX,2) = XMAY
YMAVS (IDXY = YMRY
NA(TDY) =0
FPR(TDX) =0

NDECIDE ON TH¥ NUMBRFR OF CURVFS PEVW GUAPH

noo 10200 J=1,3
TF(DZCIDE(IDX, T )) NA(TDX)=NA(IDX)+1
IF(DFCINF({TINY,T7+3)) NB(TDX)=NB(TDYX) +1
CONTTNNE

ROTH {(TDY)=,TRIE,

TEF(NA{IDX)+#NR(ILDX).GT.3) ROTH(IDX)=.FALSPF,
no 10300 J3=1,73

IF(ROTH(IDX))} SO TO 10250

CPRRG(TIDY,J ) =NA(TIDYX)

CPERG(TDX,J+ 3)=N3{TDX)

G0 "0 10300
CPERG(IDYX,J )
CPERG(IDX,J+¢3)
CONTINUT
CONTINUE
CONTINTE
XSCALE = 10,
IF(VSHWTL) XSCAL® = A,18

=NA(IDX)+NR(TDYX)
=CPERG({IDX,J)

READ TRANSMITTER-OFF DATA AND TIUE ASSOCTATED PANGE

PEAD (3)

READ (3)

PEAD (3)

READ(3) TXOFF, NTXQFF
READ(3) RANGF?, AR

REMOVF DATA ™OR 510 M, <= RANGE <= 520 M,

no 20500 IF? = 1, 6

SHp o~ 14

TN

vaLmes,
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20000

AR
20300

20350

20400
2056C
C
C
C

C

]
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TNTYT =

Yo NR((IFR = 1} /2 + 1)

YMTOWL = FREC(IFTR) s 237,792%

IF (L90T. VSWI) XMTOWL = 1,

PO 20400 T = 1, N

TR(PANGF2(T,TPR) .LT. YLTM(TFP, 1) / ¥MTOWI - 2,
TF(PANCFD(I,TFR) .67, XLIM(IFR,2) / YXMTOWLD - 3
TP (PANGR2 (T, LITR GE, 510.) GO TN 20200

PANGP2 (INSXT,ITT) = (RANGFE2(T,IFR) + 3.) * Y"170ul
PO Ce100 T = 1, 3

TXOFF (TN®YT,TFR,J) = "YOPF(I,TFP,J) + 13
CONTINNFE

GO TO 20350

TF(RANGI2(T,IFR) .LF. 52N0.) GO TO 20400
TANCGEZ(TNIYT, TPR) =(RANG®2(Y, IFR) + 3.) * XMT0W
PO 200 ¢ 3 = 1, 3

TYOFF (INTXT, TER, J) = TYOFF(T, TFR, J) + 139,
copTINmE

NN (TER) = TNTYT

TNRYT = TNFXT o+ 1

CONTINOR

cCoNTTINIT

5

INTTIRTT7E TiHR PLOTTER

CRALI. FIINTT('O05P JCR.LTINAR 1)
N= 3504

FPAD THE LARFEL RECORD

CALI LUNIN2(DATA, TPATA, £980, £OAQ0)
WETTE (A, 30170) TYFTR
FITT{6, 1000y (IDATA(I), I=1, 297)

TNITTATI?®R THE STACK DUFORE RPEARING RANG® DATR

TORG=1

M=0

L=0

IFT(IORG+N ,GT. 120C00) G0 TO 370

CALL LUNINZ2(DATA(INRG), TIDATA, AAAND, £9G0)
IF(ITYPRE (1) JLR. 5) GO TN 29

IF(TTYPF(2) .30, 6) GO 7O €0

ACCTMULEAT R RANGE RLQCKS

o D
G0 T
G0 T

ine

20000

l) ‘(‘vf»(: 0
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TF(FIFST) JTYX=TNRG

TORG=TORG+N

M=M+ ]

TF{,NOT. LAST) GO T0O 20
YMTOWL=FPRO(ITYPF (1)-5) /299,7925
TP (. NOT, VSWL) ¥YMTOWL = 1,
NDPTSTN=M*X

NYBGAP=0

NXAGAP=(

FIND BANGE VALNRS T BS AMITTID

PO 4R T=1,NPTSTN
TR(DATA(T).GE.H10.0) GO 70 &0
NXBCAPTNYRGAD+1
DATALTY=YMTOWL* (DATA(T) +3,0)
CONTINNT

TNRYT=FXAGAD +1

ISTART=TINEXT

DRLETE VALTES RY COMPRESSING THF ARFPARY

DG 55 I=ISTART,NPTSTIN
TJF(DATA(T) L LE.S2N0.C). GO TO 5%
DATA(TINTYT) =XMTOWL*(DATA(Y) +3.0)
NXAGAP=NYXAGAP+1

TNFXT=TVYEYT+ 1

CONTINU®

ERSFT TP ORTGIN FOR VCO DATA, AND 7WRO THW

TJORG=NXPRGAP+NYAGAP+1
NCoMP=D
GO TO 20

ACCTTMUTATE VCO SLOCKS

IF(FTEST) TYXY=IORG

TORG=I1I0RG+N

L=1L+1

TF(L .LT. M) GO TO 20

IDX=TIPYPE (1) -5

NCOMP=NCOMP+ 1

IF(LNOT,DECIDE(IDY ,NCOMP)) S TO 150

COMPONTNT

- 101

CONNT L

FIND THT LAST VALDF REFORT THE GAP, AND ADJUST DR VALUTES
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TO A FRELATIVE SCALF

TY=TXY+NYRGADP-1

no 79 T=7YYY,TY
DATA(TY=DATA (T) +13%.,0
CONTINHF
TNEXT=TYY+NY U3AP
TSTART=TOPGR=-NYAZAD
TEND=TCOP-1

COMPRFSS THS VCH TATL, ADINSTING
TO RELATIVE SCALF TN THE PROCFSS

DO 80 T=TSTART,TEND
DATE (INFXT)=DATA (I)+135.0
INEXT=INEXT+1

CONTTNNE

NSTY=TYY

NX=TYY

NPLOT=TY Y+ VY RGADHNYAGAP-1
TY=TXY

OMIT VALIT=S OITSTPNFE THE ONTHF RQUINDS

DO AN TX=NX,NDLOT

TP(DATA(TX) . I™. YLIM(IDX, 1) L OP.DATA(IY) .GT. YMAXS (TDY))
NSTX = IX + 1

TY=TY+1

CONTTNVR

NSTY=TXY+NSTX-IYX

IX=NDLOT

NX=NDPLOT

PO 100 T=NSTX, VX

TP (DATA(TY) . ST, XLTM(IDX,?2)) NPLOT=NPLOT-1

IX=TY¥-1

CONTINN®

NPTS=NPIOT-MSITX+ 1

PLOT THW CHRYE

CALT DATPLT(TYPL,NOTES, TPERG (TLY,NCOMP) ,¥SCALE, 15.,CCRT(RCGML) ,
DATA (NSTY) , DATA (NSTX) ,NPTS,1,17.,1.1,7"r0 (1DY),
IR, ARSREF)

PLOT THF BASELIME,

CATT PASEL{TXOF® {1, TODY, MOD(NCOMP - 1, 3) + 1),
RANGE2 (1, IDYX), NN (IDX) )
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TF THIS WAS 7HE STXTH COMPONFNT, GET A NFEW

GUT A VCN APRAY FOR THR NEXT COMPONENT

TF{LAST) A0 70 10
IORG=TXY

L=0

G0 Tn 20

STACK ARPAY TOO SMALL

WRITE (6, 7000)
GO TH 909

NORMAT COMTLETION

WRTITE {6, 5000)
GQ ToO 993

PREMATITRE END OF FTILE ("TAPE"™ INPHT)

WRITR (6, 6000) TYPT
CALL TLOTND
RETURN

FORMAT (27 (1X,11A4/))
FOPMAT (*Q!',2AR, Y RECORD SKIPPED?')
FORMAT('0?,22AR8,Y RFCORD READ')

FORMAT (" 1LA3EL="1,AR, "%t /s $QFREQ, = * FG6 1,°
'*OFIRST POTNT=',T4/ '0#% OF POINTS="',

101, 10710.3/99(1X, 1CF10, 3/))
FORMAT(*ONORMAL SND OF JOBY)

PO

PANGY ALRAV,

MH7Z. Yy
T/

FORMAT('ORND OF FILF OCCURRED WHILE ATTEMPTING TO

2AR, ' PFCOPRDY)
FORMA™ (1—%%% INSUFFTCIFNT SPACF ON STACK

™aY
END

2L AN

vova
%
(L

L

162

OTHIEWTEOT

4
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%
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SHARQNTINE LONTIN (PATA, TDATA, *, *)

C
C F¥AD LUNAR DATA TAPE
C
c TAP DMATA ARRAYS
-
KFATL*0 DATA (1)
TNTEGTR*0 TDATA(1)
r
- CHARMACTT2 DATA
C
FRAT X TYPRET(11) / 'LARE]L ', TMONE v, tTEMPREAT
o ITRANSMTTY , TCALTRPATY, ¢ 1 Mp7zZ,
. "2 MHZ, Y, Y I MHZ. ', ' b w7, 1?1,
. Yia Mz, ', '32 MHZ,., ! /
~
REAL®*S TYTF2(6) /! v, 'NpE LI R S RO L
. rTAY t, '"RANGTR v, v, o, 0,0 /
C
REALX*R TN, STTD, DIRDBCT, FORRERV, TITLF(11), TYDPTE (2)
C
C TYDRICES TO TYPE ARPAYS
C
TNTTGEVF*2  TINY(3,17) / 1, 1, 1, 1, 2, 1, 1, 3. 2.,
. b, u, 3, &, 5, 4, 1, £, i
. h, 6, f, 1, 7, L, b, 7, by
. 2, 2l 5, 12, P, ~y 4, a 5,
¢ 2“" Q' (" R' 10' I’)' u”l 1(\" {'
. 13, 11, s, 78, 11, ¢ /
C
LOGTCATLXY TFTIRST™, ILAST
C
C
C TYPS CODT RZTIIOMED
C
INTEGRR*2 ITVYPW(2)
C
C CAMFON BLOCK FOTR RETNMRNED DATA
C
COMMON /L'NDAT/ TITLE, N, SITE, DIRECT, FOREEV, TYPRT,

. ITYPL, N, FPIRST, TLAST®
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aoN
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10

100

200

300

RECORD COUNTIRS

INTEGER®Y TRLK s17,, T2RC /78y

PFGIN WYPCUTABLE CODE

RESET RECORT COQUNTER

FIRST=, FALSTE,

IRRC = IREC + 1

IP(IREC ,L®. TIDX(1,IBLK))

GO TN 10

PTSR
Teve = 1
FIRST=. TRUF,
IBLX = IRLK + 1
TF{IBLK .GT. 17)

TBLK = 1
TTYPE(1) = TIDY (2
ITYPE(2) = TIDX(3

, TBIK)
, TBLK)

TYPR(1) = TYPRI(ITYPE(T))
TYDPR(2Y = TYPEZ(ITYPE({(2))

SELECT APPROPRTATE RECORD
IF(IRLK - 2y 100, 200,

HFADFR TWECORD

READ (4, 1000, END=230) PAN, SITE,

GO TO P99

MODFE RECORD

TYPFE

3on

READ (4, 2000, RND=975)

GO To 999

ALL OTHER TYPEFES

FEAD (4, 3000, ®ND=3935)

GO TO 939
END OF FILFT CONDITTONS
PREDICTABLE

{ LATEL RPFCORD EXPECTED
( => BEGINNING OF A NEVW

)
RUN )

DIRECT,

(DATA(T),

Apelle 17 s¥DP

(TDATA(T), T=1,

FORRRY,

T = 1,

-

1

¢4
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C
490 RETIORN 1
c
C MNFXPECTID
C { NOX-TARFL NECORD FXPECTED )
C ( => MIDRLY OF A RN )
C
nen  weITVA 6, 40NNy TYPR, IREC
RETIEN 2
¢
C AWTIN DATA
C

299 LAST=,FATST,
TF(IPRC .To. TIDX(1,IBLK)) LAST
PRTIPN

1l

« TRUE .

1060 FORMNAET (BAG, 1OA8, A4, I6)

FRON FOIMATIS (20076) )

IICH FOPMAT (S (200%6,1) )

BONC FO®RAT (V0%&E  BUNPR (OF FILR FOOND WHTLT ATTEMPTING TO “WERD "7,
2AR, ' RECORD *,13)

C
C

END
Jogcde A AR A ool gk ok o ok ok ok sk koo %l 3 o o K e e ol e ot ol e ol ok ok ook A e e e g Rk Rk e R A Aok Ak ek o A ke e Rk
#* %
* LUNTN? ¥
* %

AR R EEES SRR EEEA SRR ESEERES S ERSESE RIS SRR EEE SRR REEEEIE PR BTN Y

SURROAUTIN® LIONTN2 (DATA, I[DATR, *, %)

C

C READ LONAR DATA TADE

C

C TADE DATA ARRAVES

C
REAL*O DATA ()
INTFGTER*U IDATA( 1Y)

C

C CHARACTER DATA

C

REAL*8 TYPR1{(11) , 'LABRL ', "MODE 1, VTFMPFPATY,
'TRANSMITY, YCALIBRAT!, ' 1 MH7Z. 1,
Y2 MHEZ. ', Y 4 MHZ. ', ' 8 pmq7, 0,
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oNeoNe

~ 00

oo NoNeNe

Apollo 1

"16 MHOZ. ', *32 MHZ., !

RFRAT%B TYDR2(R) yan v, 'NRF

"TON ', 'RANGT

FEAL¥R LUN, STTF, DRIR%CT, FORREV, TITLE (11},

TNDICES TO TYPF ARRAYS

TNTTGRR*2  TINX(3,17y , 1, 1, 1,
6, 4, 3,
6, 6, 6,
2, 8, 5,
24, 9, 6,
13, 11, 5,
LOGTCAL*U4 FIRST, ILAST
TYP# CCODE RRETHPNFD
INTFGEFR®2 TTYPFE (2)
COMMON RBLOCK FOP RFTHURNFED DATA
COMMON /LUNDAT/ TITLE, RUN, SITE,
ITYPR, N, PIRST,

RECORD COUNTRRS
INTEGFR*4 IPLK 17/, TREC /78/
REGTN EYECUTABLE CODR

RESET FECORD COUNTFR

FIRST=,FATLSE,
IRFC = TRAEC + 1

IF(IREC .LE. PTIDX(1,IRLK))

GO TH 10
ELSFE
TRFC = 1
FINST=, TRUF,
IRLX = TBLK + 1
TF{TIBLK .GT. 17)
IBLK 1

TTYDPF (1) TIDX (2, TBIK)
ITYPE(2) TINDX (3, I1BLK)

it

it

l’ 'TT‘I‘ OoFy ]

v, vy,

(o G ISE e N
. % W ow g
- D W~ N
W W N e w oW

-— -

78,

DTPRCT,
LAST

7 SFP -~

14

C. 0.

TYDY (2)

1, 1,
b, 1,
b, 6,
£ ’ “'
5, us,
£,

rart v,

107

SO~
. W ow

- =



[N

O on

DNSES]

M

o EeReNe ]

n s

MmO MnN

MO

10

300

290

aas

999

1000
2000
3000
4oop

Avollo 17 srp

1)

TYPEI(ITYPFE (1))
TYPE2(TTYPE(2))

TYDPE (1)

TYPE(2)

SEL¥CT APPROPRIATRE RECORD TYPF
TE(IRLK - 2) 100, 200, 300
HEADTR “FCORD

READ (4, 1090, END=990) (TDATA(I), I=1, 2°7)
GO TO 999

MCDE RECHIN

FREAD(Y4, 2000, HND=925) {(IDATR(TY, T-1,
GO TN NAan

PRAD (4, 3000, FND=DQ59)
GO TN 799

FNN OF FILY CONDTTIONS
PRFDICTARLE
( TARFL RUCOFD EXDPECTED )
( => REGINNING OF A NEW RUN )

RETOEN 1

MNEXPECTED
( NON-LAEF[L QFECORD FYXPECTFD )
( => MIDPL® OF A RTIN )

WRTTR {6, 4000)Y TYPP, IREC
RETURN 2

RETUFN DATA

LAST=.FALS™.
IF(IREC .EOQ, TIDX(1,TIBLK))} TAST = .TRUF.
RETIURN

FORMAT (27 (1144))
FORMAT (5 (200TA) )

FORMAT (5 (200F6.1) )

FORMAT (*0%%% [ND OF ®TLT FOUND WHILE ATTEMPTING 70

- 108

(hrTa(n)y, 1T = 1, )

RIED

’
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2AR, ' RECORD ',713)

oD
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&
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SURRQUTINT LINTN2(DATA, TDATE, *, ¥%)

C
C R®AD LUNAR DATA TAPE
C
C TAPE DATA AULRAYS
C
REAL*4 DATA (1)
INTEGSFR&U IDATA(T)
C
¢ CHARMCTER DATA
¢
REAL*8 TYPR1({11) , 'LABEL *, 'MODE ', 'TEMPFLATY,
. "PRANSMTT!, 'CALIBRAT', ' 1 MH7, !,
. ' 2 MHZ. ', ' 4 MHZ. ', ' B MHZ, ¢,
. 16 MHZ. ', '32 MHZ. ° /
C
REAL*R TYPFT? () ) v, 'URF t, VTER QFF v,
. 'TON ', 'RANGE ', V. C. 0.0/
C
RFATL®R RUN, SITF, NIRRCT, FORRFV, TITLT(11), TYLF(2)
C
c TNDTCES TQ TYPE ARRAYS
c
INTEGER*2  TIpYX (3,17 ~ 1, 1, 1, 1, 2, 1, 1, 3, 2,
. 6, u, 3, b, 9 , ’ £ 5,
. 6, 6, 6' 1, 7' r‘&, ()' 7' O'l,
’ 2, By 5, 12, 4 e, 4, 1, by
. 2“! 91 6: RI 10! r;' IJH' 10 (r
. 13, 11, 5, 78, 11, g /
C

LOGICAL*4 FIRST, LAST

TYPE CODE EUTIENFD

N OO0On
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INTEGFR*2 TTYPT® (2)
COMMON RLOCK FOR PTWTHRNAD DATA

COMMON /LUNDAT/ TITLE, RTIN, sTTr, nIreCcT, FOLREDV, TYDL,
TTYP®, N, FIRST, TAST

RECNOPD COTMNTFERS

INTLGER*U IEFLK 17/, ITRPRC /T78/
BEGTN FYXRCUTABRLYT CQODE

PESET RECORD CONNTFR

FIFST=,FALSE.
TREC = IRRC + 1
IFV(TFRC JLF., TINDX{1,IBLK))
. GO T™n 10
ELSF
TREC = 1
FIRST=, TRIE,
IRLK = TRLK + 1
IF(TIDY (3,IBLK) ,TO. 5)

. IPLY = TRBLK + 1
IF(IBLK .GT. 17)
. IRLK = 1

TINDX (2, TBRLK)
TIDX (3, IBIK)
TYPE1({ITYPE(1))
TYPE2 (ITYPE (2))

TTYR2F (1)
ITYPE(2)
TYPE (1)
TYPE(2)

i

SEL®¥CT APPRCPRYIATE RFECORD TYPFE
10 IR (IRLK - 2) 100, 200, 300

HFADFR KECORD

[oEeNe!

oNaNe!

READ(2, 1000, "ND=990) (IDATA(TI), I=1, 297)
GO TN 997

MCDF RECORD

READ (22,2000, END=995) (IDATA(I), I=1, )
GO TO 999

ALL CTHER TYPES



300

TN OO0

390
c

agq

IS Ee e

330

¢

C
1006
2000

3000
Honoe

C

c

»pollo 17

1]

PEAD(2, 3000, FRD=335) ( DATA(T), T=1, %)

GO 7O 1a9
END OF FILF CONDITIONS
PREDICTARLE
( LARFEL RECORD EXPFCTED )
( => BYGINNING OF A NIW RUN )

PRTURE 1

DREYXPRCTED
( NON-LABWL RECORD EXPECTFD )
{ => MTDDLE OF A RUN )

WRITT (6, 40N0) TYRE, TRTC
RETMRN 2

DETITRN DATA

LAST=, FALSE,
TU(TLTC JEQ, TTNY(1,TRLK)) LAST = ,TRUE.
RETUPN

FORMAT (27 (1144))
FORMAT (5 (200TA) )
FORMAT (5 (200F6.1) )

FOFMAT ('O*%% END OF PTLE FODND WHILF ATTUMPTING

2A8, '" RECORD ',T3)

END

S

ey

A8}

"y
IR SR

111
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*
*
»*

ODRCINT

*
*
*

ke e ok do ok et sk oK 3 ok e gk ol K Bk ok o o o Al s ol oo e sl ol ol ol o ok oo s e R AR SRl R o o ok ok A o A o ok K

FOUNCTTON ODCINT(T)

LOGICAL*1 FTRS™ , ,TRUE, /
REAL*U TINMNE(500), ODC (50D)
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TF(.NOT. FIRST) GO TO 170
"TRET = ,FALST,
K o= 0
20 RTUAD(S, 1000, EXD = 30) TT, ORY, CGIP
N o= N o+ 1
TIMF(N) = TT
ODPC(K) = 0.5 * (QOFF + OLT)
GO 70 20
C
30NN = N /5
TF(MOD(N, 5) JNE. 0) NN = NN + 1
nooS5% 1 = 1, NN
TF(MOD(T - 1, 50) .%D. 0) WRTTE(6, 2000)
JJ o= O o% NN o« T
IF(JJ .GT. N) J3 = JJ - N¥
WEITFE (6, 3000) (TINE(TI), ODC(IT), TT = T, JJ, XM
50 CONTTNPE
WEITZ(6, 4009)
-

10C TF(™ JLF. TIMW(1)) GO TO 300
IT(T .GE., TTMF(N)) GO TN u0n
DO 200 T = 2, N
IF(™ .GE. TTMHR(TI)) GO TO 200
ODCINT = ODC(I = 1) + (ODC(I) ~ ODC(T - 1))
£ (T - TIMS(I - 1))
/ (TIME(T) - TTME(T - 1))
GO TO 500
200 CONTTNNF

C
C
300 ODCINT = ODCA(1)
G0 TO 500
¢
C
400 ODCINT = ODC(N)
c
C
500 RRTHIRN
C
C

1000 FORMAT(3F10.90)

2000 FORMAT(*INAVIGATION DATA ' ,/ '0°', AX, *TIMF OD, CNT.',
. L(r4x, *TIME 9D. CNT.') / '0 %)

3000 FORMAT(1Y, 2710,1, 4({R’Y, 2F10.1))

4000 FORMAT('- ')

END
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LIRS A R T LIRS SIS S LSRRI RS S ESES LS RE ERE LIRS EEREIEEEELEEEEELEEEESEEEE S

* *
* PLINTT *
¥ x

Sl g okt % e e o sk ok 3 fe ol e ok 3k Xe Sk e A e o e e sk i ook ke e koo gk g e e e ko i e o ok i Aok e st ok o ok o ak Aol e a ok

SURTONUTTNE PLINTT (NAMF)
C PLOTTER INTTTALIZATION AND SPTHP

aFAL*4 NAME(4) ,INTT/'.0CRt/

LOGICAL 7TP/.TRUR,

REALSE CODR/VRES U107, SYTHP (5) /5% ¢/, RLANE/Y 1y

DATA LIMIT,PLTL"N,PAGHID/30, 20., 11. /

NAMPLIST /PL™IND/ INTT,CODE,SPTHP,LINIT,PLTIUN, PRAGWIN, 71D

NAMFLTS™ /PLECHO/ LI1MIT,PLTLEN,PAGWID,ZID

COMMON /PLTCOM/T™,L,7T,IL

1IT=12

LSET=0

TRAD(5,PLTTD)

NAME (4) =TNIT

TF(SETIP (1) L NE.OLANK) LSRT=4n

I71P==-1R22

TF (2T IZIP=-TZIP

CALL TLTSET(LIMIT,SFTUP,LSET)

CALL PLOTST (NAME,16,CODR,TZTD)

ARITYE (A, PLECHO)

CALL PLTPAG(PAGHID)

CALL PLTXMYX(PL™TLEN)

RETTRN

END

SURRANTTNR FYMHEOL (¥,Y,Z,IBCT,ANGLR,N)
Coo ¥%kkd NOTER &kkkx, 1JSE THIS SURROCUTTNE ONLY TN DBRODUCTION: FREMOVT WOg

CaLI SYMBOL (X,Y,7, TRCP,ANGLE, N)
RETIRN
END

LA R R RS R EE SRR SRR EIEEESELE SIS LSS SR LRSS LR ELIEEEEEESEESSEETEEEREERSE]
k3

*
* KRTPLOT™ *
% %

Moo N A s A o e e s ol K kSl 0 ek AKX o R o A0k 3 i o KK o ok ROk A fe ek e e e ok el Ak e ol R A kR R K B R % A

SUREHUTTNR RTPLOT

REALXL SR(3088), ST(3098), VR (2565), VT (256A%)
coMMaoN / BLOCK , &R, 57, VR, VT, SCALFR



¢

C

e}
i

oW NS

o000

20

uc

INITIALIZE TH

13

DLCTT"R SOFTWRRE AND
B DRAWING THR TTIMF AXTS,.)

(TS IS RFOUTRED LATER, FO

CALL PLINIT('OQGP.RANGTS.

sC=1. / SCALE

TORG = ATHT (AMAXT1(ST(30R8),

T = AINT(AMINI(ST (1), VT(

TS = 7T
DLAW THE RANG

CALL TLOT(O,,

I

TARG

AXIS.

- T' 3

P = AINT(AMAX1(SR (3088),
TORG - T,

CALL SYMRBOL (R

No= TTIV(R) - 1

¥ = 7
AND L2UTRL I7T.

DO 27 T = 1,
X = X - 1.

N

CATIL SYMROL (X,
CALL NTMB¥ER(X

CONTINOF

CALL SYMBOL (R *

IDENTIFY THE

CALT PLOT(R -
CALL PLOT (R -
CALL SYMBOL (R
CALL SYMBOL (R
CALL SYMBOL (R
CALL SYMBOL (R
CALL SYMBOL (R

TWO PLNTS:
AND MARKED BY A SYMROL

2
2

TORG - T

.14, TO

.6, TORG

NNNDNDNS -

TORG -
TORG -
07, TOR
2, TORG
2, TORG
2, TORG
27, TOR

LABFL THF TIME AXIS.

CALL SYMBOL(-.34,

N = IFIY (TORSG
no w0 T = 1,
T =T + 1.

N

)

CALL SYMBNOL(O,,

CALL NIMBER (-. 14,

CONTINUE

(TORG -
-1

TORG -
TORG

')

1) *

)

VR (2565)) *
007’ 6' -90

, 07,

RG - T

_Tg.

G - T

G - T

Ty *

AT RVFRY 100'TH

T, .07, 13,

- T ¢

A

LOCAL

pollo 17 S

P -

VARTARLES,

11u

VT (2565)) * 3C) + 1.
SC)
SC) + 1.
Ly -2)
13, 0., -1
+ .07, .07, X * SCALE, 0., -1
«2, 14, 'YRANGE (METRFS)', 0., 14)
SEP IS A SOLTD LINE; VLRI TS SOLTD
POINT
4, 3)
4, 2)
- 3.6, .14, 'SRpPY, -90., 3
2.4, .03, 0, 0., =1
2.9, .03, 0, C., -2)
3.4, .03, 0, 0., =2)
- 3.6, .14, 'VLRI', =-90,, 4)
H, S8, YTIME (SECONDS)', -90,,14)
90., -1
14, .07, T % SCALE, -9%0., -1)
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C AND THFN DRAW IT.

CALL SYMROL (0., TORG - ™ - 1., .07, &, 180., -1)
CALL PLOT(0., TORG - TS, 2)

o
C MOVE TO THE FTRST SEP POINT, AND THEN DPAW THE LINF,
C

CALL PLOT(SR(1) * SC, TORG - ST(1) * SC, 1)

DO EN T = 2, 3088

CALL PLOT(SR(I) * SC, TORG - ST(T) * SsC, ?)
60 CONTINUTF

c
C PLOT THE VLBI DATA WITH A SYMBOL AT EVEPY 100'TYH TQINT,
C

CALL SYMBOL(VR(1) * SC, TORG - VT (1) * sC, .03, G, 9., -1)
no RO I = 2, 25AU
IF(MOD(I, 100) .FQ. 1) GO TO 70
CALL PLOT(VR(I) * SC, TORG = VI(T) * SC, ?)
G0 TO 90
70 CALL SYMBOL(VR(I) * S, TORG - VT(I) * sC, .03, 0, 0., =2)
R0 CONTINUR
CALL SYMBOL{VR(2565) * SC, TORG - VT (25A%) % sC, .C3, ¢, G., -2)
CALL PLOTND
PRTIR N
PED

(AR AR AR EEREEEL I RS LA SR E RS LRSI L E RS R R RS RS EEEEERERESEEESES

* *
* SFPLOT *#
* %

I o e X e e e 3k ak e ko3 e ol ol ok ke sk de o o ook ook kol ok o ke ok ok ke o ok e e o ol 3 e v s e e ok v ok o e e ol Aok e X ke e X e b o oo ol
SURRONTTNR SEPLOT (TITLE,NOTRS,CPRRG,YSCALFE,YSCALL,CONP, I, , NIN,
* TNDFX,D,K1,LT1,K2,LT2,5ITE,RUN,FRFQ,REF, ARSTLF)

PLOT OF TWITHIR THFORETICAL OF FEXPERIMENTAL SEP DATA.
WRITTEN RY J.J.PROCTOR, SPRING 1973, MNTVEPSITY CF TORANTO,

L) e

INPHT

TITLE = PLOT TITLE (16 DIGITS)

NOTES = ADDITIONAL NOTES (32 DIGITS)
CPERG = CURVES PER GRAPH (<= 6)

YSCAL® = NMMBER QF INCHES PRP 20.0 WL (6,12 IS STANDAED)

YSCMPLE = NUMBER OF TNCHES PEP CURVE FOR TINFAR PLOTS (< 7.),
= DB PTR INCUH FOR DB PLOTS (=> 5.)

cCoMr = COMPOANENT LAREL - A 3-DIGIT INTEGFR:

oNoNeoNoReRoNo R Na N NeKe]
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FTIRS™ DTSTT 1=F, 2=1;
SRCON) DIGTT 1=RHO, 2=DPHI, 3=7FD:

M = FIELD-STRENSTH AFPRAY
= RANGE ARRAY (IN RL)
NIN = DIMUNSION OF H AND R

IR NSRS NS IS IS IE Nl

PFAL®Y K1,K2,LT1,LT2
INTRGRR*U TTTLF (L) ,NOTES(8)

THIND DIGTT 1=BRCOADSTDE, Z2=TNDFTRFE

TNDEY = INDFRYING THROMGH H AND P ARRAVS (U"S'TALLY =1)

INTESER®Y COMTAR(T) /'R, YHY, 738,720,769, YPROT, IENDY 4

......

INTRGER®4 CT/0/,GCTR/0/,CPRRG,COMD
LOGICAL*4 DATOLD, CATNEW

DIMENSTON H (NTN) , R (NTW)

INTRGFR*U4 TABFLS (3)

TNTEGER®4 RYA(3) s 'RHQY, 'PHTY, VIED' /
RETIRN

Ce . ENTPY POINT FOR TFORY CNRVES

BENTRY THEPLT(TITLF,NOTES,CPYERG,XSCALY, YSCALT,

* D,£1,LT1,XK7,LT2)
DATNEW=,FALS %,
GO T™n 2

Cos FNTRY POINT FOR DATA TYPE CURVER

Cour B, X ,NT N, TRRYY,

ENTRY DATPLT (TITLE,NOTES, CPFRG,XSCALE, YSCALE,COMP, I, ¥, NIN, TNLPY,

* SITE,RIUN,FRIEQ,BEF,ABSRFF)

DATNER=,TRNT,
C
C

2 CTR=CTR+1

¢
Co o TF THTS IS THRE FIRST CHRVF ON THE GRAPH, PLOT GRAPH OUTLINT

IF(CTR.EQ. 1Y GO TO 10
C

Ce . TEST FCR A FULL GRAPH
TF(CTR,VLE,CPERG) GO TO 70

Cos FULL-GRAPH LOGIC
CTR=1
CALL PLOT(XXX+4,20,0,.,-3)

M

. GRAPH QUTLINR
10 GCTR=GCTR+1

1

C.+SET RANGF AND FTRLD STRENGTH ARRAY DIMENSION ON

TEDEX ROTINDATY
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N= ((NTR=1) /ZTNDEY) 2#TNDEY +1
NFIRST=N

Co e TONVYERT X-A¥XIS 3CALF TO INCHES-PFR=-WAVELRENGTTH
¢ NP INCHRS-DPER-M&TRT

YSCALD = YSCALR / 20,

IF (YSCATE .57, 19.)XSCALD = YSCATF / 1000,

]

Co o DTTTANCE BETHSEN 4 WL SWAMENTS
XSPRCF=U,*=XSCALD
TRIYSCAL® .67, 10,)¥SPACT = 200, * XSCAL"n

C

C..POTND DOWN WIRST RANGE POTNT TO DETERMINE GUADPH QU 1IN
TRIS™=0

C

CLONTNTER OF 4 WL STGMENTS TN THE FANGE VALUES
IF(XSCALE JLT. 19.) NTAR=(IFTX(R(N))=TRTST) /t+1
IF(¥SCATR .57, 10.) NUME= (IFTX(R(N))=TRTOT) /20041

Coo TLAST SFAMENT NIUMESR ¢+ ONT
TTAST=NTIMR+ 1

C..HALFWAY DPOTNT IN THE NIMEER OF SEGMENTS
THALF=ILAST/2

Co s CO=ORDTNATE 9F Y-AXIS LABEL
FLAPPBL=2%NNM XS CATR- 5
IF(XSCALE 4%, 10) XLARKL = 100 * WUMp * YSCALD - .5

Ca o CO=0ORDINATF OF GRAPHY TITLE
XTTTLR=AMALY (O, XLAREL-1. 3)

Cos DRAW Y-AXTS
CALT $YMBOL(O.,10,,.1,8,0,,-2)

Coe o TITLF GRADPI AND PLOT ANY NOTES (EXPLANATION, TTC)
CALL NUMRER(YTITLF,10.,.15,FPTQ,0., M)
CALI SYMBOTL (3993,,993,,,15,50 MUZ.,0.,5)
CALL SYNMROL(999,,9009, ,,15,14P APOLTO 17,0,,11)
CALI. SYMBOL(XTITLF,9.8,.07,NCTES,D.,32)

Cow SET *¥XXX* VARTABLT WHICH IS RIGHTMOST POSITION OF X-AXTS SPGRUNTS
YXX=NUMRXXSP ACE

Co s DHREW X-AXTS {(3ACKWATDS)
YAX=Y XX+ XSPACE
CALL SYMRBROL (YAX,D.,.1,6,270,,-1)
DOORIB TE1,TLAST
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Ya¥=YXA¥X~-XSPACF
35 CALI SYMBOL(XAX,0.,.05,13,0.,-2)

Co . NUMRRER RIRST HALF OF X-AYIS
DNIIM=TIRIST-3.9°

IF (YSCALE .67, 10,) DNUM = -199,9
XNMH==XSPACE=-,05
Do 36 I=1,THALF
TF(XSCALE .LT. 10.) DNUM = DNUM + 4,

oH

TF(XSCALE .67, 10.) DNOH DNUM + 200,
ANIM=XN"TM+XSPACE

36 CALL NUMRAP (XNUM,-,15,.07,DNUM,0,,=-1)

Coo LARTL ¥-AYIS
CALL SYMBOL(Y¥LAR®I,-.3,.1,6UHRPANGE ,0.,6)
TR (YSCALF LGE. 19.) CALL SYMROL(949,, 990., .1, 2ik., G., 7)
IF(XSCALE JLT. 10,) CALL #YMPOL(J99.,997,,.14,041,0,,-1)

C, . NUEDE? STCOND HALFP OF X-AXTS
DO 17 T=THALF, NUMFE
TF{X3CALE .LT. 10.) DN'H
IF(XSCALE .GR. 10.) DNUIM
ANTR=YXNTM+XSPACE

37 CALL NUMBER(XNUM,-,15,.07,DN""M,0,,-1)

1

DNTIM + 4,
DNUM + 200,

C..LARFL Y=-AXIS
TF(YSCALE.GT.5.) GO TN 38
CALT SYMROL(-.15,4,5,.1,6HLINFAR,90.,A)
G0 TO 39

18 CALL NUMBRR(-.15,4.5,.1,YSCAIF,90.,-1)

CALL SYMBOL(999.,999.,.1,34 DB,90.,3)
CALL SYMBOL(-.1,4.725,.06,13,90,,-1)
CALL SYMBOL(-.1,4.27,.04,6,180,,-1)
CALL SYMBOL(-.1,5.23,.04,6,0.,-2)
CALL SYMBOL(-.1,5.25,.06,13,90.,-1)
CALL SYMBOL(-.1%,6.0,.1,7THREF. AT,00.,7)
CALL NUMRER(-.15,6.8,.1,ABSRFF,90.,1)
CAL]. SYMBOL(999.,999,,.1,4H DRN,00, ,4)

C

C..¥ND OF GRAPH VARIAALE SRT-UPS

39  DATOLD=.NOT.DATNEW

CPEFG=MINO (6,CPRRG)
SHTFT=A./(CPERG-1.)
ORTGIN=6.+SHIFT
o To 71

c

C

C..ENTRY POTNT FOR PLOTTING A CURVPE
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Ti NS ((NTN=1) /JTNDEY) *TNDEX+1

NFIRST=N

C

C..SF™ T{F CPIGIN FOR THTIS CURVFE

71 OFRTICTN=ORIGIN-SHIFT

TC3=54M0D (COMD, 10)
TCZ2=2+M0OD (COMP/10,10)
IC1=CCGMP/100
LARTLS (1) = COMTAB(IC1)
LARFLS (?) RAA(TIC2 - 2)
LARTLS () = COMTAB(TC3)
YRITH (6, I0057) FREQ, LARELS

ArNAN FORYAT(TOPLOTTING ', FA.1, 3¥, A2, 2A4)

C

C..FTND MAYTMUM AND MTNTMUM FTTLD STRENGTH VALNFS
YMAY=H(1)
YMTN=YMAYX
nO 97 T=1,N, INDEX
YMTN=AMTNT (1 (I),YMTN)

D7 YMAX=AMAXT(H{I), YMAY)

i

Co o TFST FPOR LTNSAR PLOTS
IP(YSCRALE,LT,5.) GN T 700

Co.C"ONVPRT DP VALUFES TO TNCUES AND 7FRRO LOW VALUFS
NG a8 T=1,8, TNDRX
A% H(T) = I (I) / YSCALF
G0 TH 99
C
C..CONVERT LINEAR YALNFES TO TNCHES
700 PDRLTA=YSTALT/YMAX
nA 701 T=1,N,INDF
701 T(T)=H(I) *HDELTA
C
C.e.PLOT THE CURYTW
99 CALI PLOT(-.05, REF / YSCALF + ORTIGIN, 3)
CALL PLOT( .05, RFF / YSCALRF + ORIGIN, 2)
CALL PLCT((R(1)~IRTOT)*XSCALD, H{1)+0ORPIGIN, 3)
NST=1+INDNEX
DO /00D T=NST,N,TNDFY
MU0 CALL PLCT((R(T)-TRIST)*XSCALD, H(I)+OFTGTN, 2)
C

C..TF FIRST CURVE ON GRAPH, PLOT #C0OMPp¥x AND *MAYX HRATINGS

TYNO=1' (N) +ORTGTY
YYBD=YYNO+.15

TF{CTR.FO. 1) CALL SYMRALA(XXX+.03%5,YYHD,.NT7R, LHCONP,N,

C
Ce o PIOT COMTONENT AND MAYTMIHM

“)

119
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CALL SYMPOL (X¥X+.035,YYNO,.070,COMTAB(IC1),0.,1)
CALL &YMROIL (939,,999,,.n070,47,0.,-1)

CPLL $YMBOL(993.,999.,.070,COMTAB (JC2) ,0.,-1)
CALI $YMBOL(9Y99.,999,,.070,46,0.,-1)
CALLSYMROL(399,,999,, .070,COMTAB(IC3),0.,3)

Co o CURVF LARBLTLLING TUSTS FOLLOW
IF (DATNE4Y) GO TO 40

CEOES)

an

«. THRDRY CURVE
TF (. MOT.DATOLD) GO ™0 41

.« THTORY HEADTINGS
CALL SYMBOL{XYX+1,015,YYHD,.C7,32HDEPTH K1 171 v2 T2

*,0.,32)

anm

-
C..THTORY VARTIABLES

41 CALL NIMBER(XXX+1.015,YYNO,.070,D0 ,0.,3)

CATL NUMBTR (XXX+1.505,YYNN,,070,K1 ,0.,2)

CALL NUMBER (XXX+1.925,YYNO,.070,L71,0.,4)

CALL KNMBER (XXX+2.555,YYNO,.070,K2 ,0.,?)

CALI. NUMBER(XXX+2,975,YYNO,.070,L72,0.,3)

4C CONTINUE
239 DATOLD=DATNLW
RETURN
ENTEY BASEL(H, R, NTW)
DO S010C I = 1, NIN
CALL SYMBOL((R(IY-TIRTST) *XSCALD, N(T)/YSCALV+ORIGIN,.CT7,01,0.,-1)
01006 CONTTINIF
PETHIRN
FND

Fede % e e Ak fe ik %k ok ok Ak ok e ke oo dkOK ok Bk ool e ekl ok ok ke ok ke ke ke de e sk e ek R ok ok ok ok k kA kL Ak

b3 *
* STOPT *
*

*
op o 3ok kol o ok ok ok ok kol kol SRl ok ol ek ik ke ok st ok ok ok e A ok ook ok skl Akl A ok o o R AOR K % ROk S R Rk

LOGTICAL FUNCTION STOPT*1 (I, IFF)

RETYRNS LTR"E, IF THF LRV WAS STOPPRD DURING TH® [P-4
TURN, .FALSE, ODTHERWISE. (THIS DFECTSION TS RASFD OQF THF
VALTFS PLACFD IN THE ARRAY "B" 8BY THE CALLING ROUTINT.)

anaann
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TNTTGTFRAD R (A)
TNTPGFER*2 C(SYy /33, 33, 20, 20, 7, 7 /
C
CONMON /RYINDS/ B
r
.
J = 13 %# T +« C(IFR)
STODT = ( J JGTL 13(2)
R LAND, T LT, R{3) )
. LOF. o J JGT, 3({4)
. CAND, T LLT. P(S) )
FPRTHIR N
FND

A3 A Aol R kool e B Aol % ok dde ok A ot e %ok J ok e e e ok el ol ke ol ol ot K ool e ol ok ket e e e ok I o Rk ek T T e e e ke

% L
* TXOSTAT *
* ¥

e Ak R K R ol A A R A e o oo ok o kR o OISR o e  al R e ok KO R Sl 2 8 vk o R R Rt o A o % Tk & ek

-
C DPROMGRAM TO CONPARE TRANSMITTHR-NOFFE DATH
C WTTH APPROXIMATE LRV SPFRED,
C
C ONT YNPOT CARD TS REQUIRED, CONTATNING STY TNTLOT™R VALURS TR
° FORMAT AT5; THESE VALURS SHOUTLD PF THFE SAMFE AS THE wROOEPoM w0
C THE 312.71 MH7., TNPUT TO ANTFVNAO,
C
C
REAL®L SST( (Y)Y, SMO(3), SSTSO(3), SHOSQ(3)
FRAL*L DANGE (180, 6), SPEED{1U40, 6), TXOFF (140, 6, 3)
RFAL*4 TYOFS (140, 6, 3), SMOFS({3), SSTFS(3)
RREAL*L SSTRSO(3), SMOFSO(3)
TRNTRGFR*N NTXOFVF (6, 3), NR(3), INDEX (140)
TNTFGER®? ROTNMD(A)
LOGTCAL*1T 57OPT
IOGICAL*T SYTTCH
C
COMMON /ROTNES/ BOVND
C
C
CATI PLOTST({'004P.JCR.TXOQOFF t, 16, "FGS141D 1)
C

READ (3)



20

25

30

READ (3)
READ (3)
BRAD (3)
RFAD(3)
'ﬂ‘F‘I\D(?)
READ (5, 2000)
1.0OP

mne TFR =
TFRPO =
I =0

no

SWITCH =
NST = 0
NMO = 0
po 53 =1,
SST (J)
SMO (J)
SMOFS (J)
SSTFS (J)
5STSO (J)
SMOSQ (J)
SSTFSO (J)
SMOFSO (1)
CONTINTR
WETTE (6,
LTN = 0
I =1+ 1
TF (FANGE (I,
N =N+ 1
IF (RANGE(T,
DO 23 . = 1
TXOFS (T,
CONTINUR
LIN = LIN +
WPITE (6, 20

o

TF (SPEED (T,
NMO = NMO +
Do 25 J = 1
SY0 (J) =
SMOFS (J)
CONTINUFR
GO TO 40
NST = NST +
DO 35 J = 1

TIOF¥F,
RANGR
SPEED

2 Kk

1000)

NTXO®EF
, NR

BOUND
THRONWGH FREDMTENCIFS

1, 6
(IFR - 1)

- FALSE.,

3

L]
D
L

LI T N T R { e o )
L]

.

Hon
]
.

IFREC

T¥R) .G6T. 1667.) GO TN 50

TPR) L30. 513.9 LAND.
. 3

TFR, %%

Jy = 10,
:
00) RANGE(T,
(TXOFF (I,
(TXOFS (T,

L E0. 0.)

IFRY,
TFR,
IR, 1), J

TER) co TO 30

1

+ TXOFF(T, IFP,
+ TYOPS (T,

, 3
SM0 (J) J)
SMOFS () IFR,

. 3

. NOT.

SPFED(T,
Jy, J =
= 1'

Apnllo

(.05 * TXOFF(I,

TFR),
. .,
3)

t‘l)

17

STOPT (T,

IFER,

STP

LFRY))

J))

12

N

5

&
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50

A0

70

72

7%

17
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(J) + TYOFR(I, TFR, .I)
STFS(J) + TYORS (T, IFR, .1)

SST(I) = G5T

IRTRS(T) = 8
CONTINDT
TF(LIY .LT. 55) G0 T 20
50 TO 10

DO A SORT CN TUF APPROPRTATF STGMFNT NOF TUE SPWED ARERAV,
SHRROUTINE RIBRLE RETHURNS THE VECTOKR TNLTX CONTATINTNG
TNDTCPEFS T™O THE DATA ARRAYS SUCH THAT TF T < J, THFN
SPEFR{INDEX (I), TFPR) < SPRED(INDEX(.JY, TI¥)

CALYL BURBLE(SPRED(1, IFR), INPEX, N)

nIST THE SORER VAIUES TN ASCENDING ORDTR WITH THY (0R7 H500MDIVE
TIO™ VALUES FOR FACH ANTENNA,

LTN = 0
7060 T = 1, 3
IMQ(JY)Y = SMO () / NMN
SaT(J) = SST(J) / NST
SMOFS (J) SMOFS (1Y / NMO
3S8TFS () SSTFS(J) / NST
CONTINUT
no 80 17T = 1, W
TP(IINY JBQ. 0) WRITE(6, 1010) TFPFO
IX = TNDEX(I)
TF(RANGE(IX, TIFP) .NE. 513,99 ,0R., STOPT(IX, IFR)) GN 7O 70

SPFED(TY, TFR) = -1,

GO TO R
TF(SWITCO OF
no 720 = 1,

SSTSO(J) = SORT(SSTSQ(J) s/ (NST - 1))

SSTFSO (J) = SORT(SSTFSQ(J) /7 (NST = 1))
CONTTNUR
WPITE (6, 4030) NST, SST, SSTFS, SSTSO, S57TTUOQ
LTN = LTN + S
S¥ITCH = .TPUF,

CONTTNUR
no 793 = 1, 13
IF(SWIT™CH) GO TO 77

i

SPRED(IY, IFTR) L,FO. 0.) €0 TN 75

N W

A = TYOFF(TX, IFR, J) - SST(J)

P = TYOFS(IX, TFR, .J) - SSTFS(J)
SETSO (J) = SSTSO(J) + M * A
SSTFSO (J) = SSTFSO(J) + P % R
GO TO 79

A = TXOFF(IX, TFR, J) - SMO(J)

B = TXOFS(IX, IFR, J) - SMOFS (J)
SMOSO(J) = SMOSQ(T) + A * A



C

]

C
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SMOFS) (J) = SMOFSO(J) + R * B
79 CONTTNTE
WPITE (A, 2010) SPERD(IX, TFPRY,
. (TXIF (TX, IFR, J), J = 1, 3y,
. (TXIFS(IX, TFR, J), J = 1, 3)

LIN = MOD(LTN + 1, 50)
80  CONTINIE
DO RS J = 1, 3
SKOSQ(J) = SORT(SMOSO(J) / (NMO - 1))
SMOFSQO (T) = SORT(SMOPSO(JI) / (NMO - 1))
%5  CONTINTE
WPTTE(6, 4010) KMO, SMO, SMOFS, SNOSO, S¥OFSQ

PLOT TXOFF VS. SPRED
CALT TXPLOT(SPEFD(1, TFR), TXOFF(1, T¥R, 1), TXOF7(1, TFR, 2y,
. TXOFF (1, IFn, ), N, IFREY )
100 CONTTNUE
CALL PLOTND
RETIRN
1000 FPORMAT (*1',T4,' MHZ., -- TRV SPEED AND TXOFF DATA ORDFRED RY [ANGE?
. / 45X, 'TYOFF DR', 25X, 'TXOFF FIELD STRFNGTH' /
. 6X, 'RANGR', 10X, 'SPFED', 12¥, 2{( Y, 11X, 'Ye, 11¥,

. vV, WXy s 2X)
1910 FORMAT(*1', T4, ' MHZ., -- TXOFF DATA ORDFRED RY LPV SPEWD! /

. u7%, 'TXOTF DR', 25X, *TXOFF PFIELD STRFNGTH' /
. 24X, 'SPREED', 12X, 2('X', 11X, '¥Y', 11X, *2', 14Y ) / 2X )

2000 FORMAT (1X, F10.1, 5X, F10.4, 3X, 3(2¥, F10.1), 3¥, 3(2X, 1PR10.3))
2010 FORMAT (19X, F10.4, 3X, 3(2¥, F10.1), 3X, 3{2%, 1PFIN.3))
3000 FORPMAT(HIS)
4N00 FORMAT('OY, T4, ' RECORDS WITH LRV STOPPED' /
. 6¥, 'MIAN VALTESY, 15X, 3(2X, F10.2), 3X, 3(2Y, 10'710.3) /
. 6X, 'STANDARD DEVTATIONS', 7X, 3(2¥, OPF10.%),
. 3%, 3(2X, 1PE10,3) / 2% )
Q10 FOPMAT(!C', T4, ' RECORDS WITH LRV MOVING ' /

. 6X, 'MRAN VALDIS', 15%, 3(2¥, F10,2), 3, 3{2¥, 1PF10.3) /
. 6X, 'STANDARD NEVTATTONS', 7X, 3(2¥, OPF10.5),
. Y, I1(2X, 1PE10.3) )
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Seate e ol o 3k o o v oo o ol A ek sk sk e A ok ok o koK e e g ok ok e ook ol ok Al SOk o ok ok R Tk A K R A g e ROk % ol ok Ok e %l e

% b3
* TYPLOT %
* %

doke st o ik ok e ok o o o o ot e e ok e ok okl ol 40 ok o o ok ke o ok o ok ol ke i ok ok O TR ot s o Rk A0 ok o ot o oKl ok e

SURROUTINE TYPLOT(S, TXX, TXY, T¥Z, ¥, ITK)

C
DRALRY S(NY, TYY(N), TXY (N), TXZ(N)
REALEU TXORG(3) / 0., 3., 6. /
ERAL®Y SCALT
SCATL.Z (AFRG) = .1 % (ARG + 135.)
¢
C DREAY THY®™ SPWED AYES
C
X = h,
pe 5 1 =1, 13
CALL PLOT(0,, TYCRG(T)Y, ?)
CALL SY™ROL(X, TXORG(T}y, .N7, 6, =90,, =2)
5 CONTINOTR
C
C AND LABEL THEYN
C
no 101 = 1, 5
X = X -1,
Py 848 J =1, 3
CARTLL SYMBOL (X, TYXORG(J), .07, 13, 0., -1)
R CONTINUR
CALL NTTMRER(X - .105, -.2, .07, X, 0., 1
10 CONTINO®
CALIL SYMBOL(1.5, -.5, .14, 22HLRV SPEED {M. / SFCY, G, 22)
~
C NRAW THEF TB AXIES
C
no 30 J =1, 3
CALYL PLOT (0., TXORG(J), ?)
CALI SYMROL(0., TXORS(J) + 2.5, .07, 6, 0., -2)
C
C AND LABEL THRM
C

no 20 1 =1, 3
CALL SYMBOL (0., TXORG(J) + 3
CALL NMBRR(-.13, TXORG(J) +
: 9n., 1

20 CONTTNUDL
3N CONTIRNUFE
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CALL SYMBOL(-.36, 3., .14, 27HTRANSMITTEP-OFF (DEM.), ., 22)

C
C LABFL THE GRAPH
C
CALL NOMBER(3.,, 9.16, .14, FLOAT(IFR), 0., -1)
CALL SYMBOL(999,, 993., .14, 1810 MHZ. APOLLO 17, 0., 18)
C
C PLOT TH® DATA POINTS
C
ne un 1T = 1, N
I™(${T) .LT. 0.) GO TO uQ
CALL SYMBOL(S(T), SCALE(TXX(I)) ¢ 6., .07, 4, 0O,, -1
CALT SYMBOL({S(T), SCALE(TXY(I)) + 3., .07, 9, 0., -1
CALI SYMBOL(S (I}, SCALE(TXZ(T)) y, <07, 8, 0., -1
40 CONTINIE
o
C MOVF ON TO BEGIN A POSSIBLE NEW PILOT
c
CALT PLOT(8.5, 0., -})
C
RETIRN
C

wND

R EE TR 2SR RS IEE SRS EL S S EIIEE R RS SIS ELE RS SRS SRS IR ERSRTESERS

% *
* VLRIRT *
* *

(R ESE LSS ES S IR LI ERSES SIS SRS ES IR ES St ERERSIEEELIEEEELRSESESESE S

C
C PROGRAM TO COMPARE VLBT DATA WITH SEP NAVIGATION DATA. VILRT DaT?
C MAY 3F EITHTR [HIGH- OR LOW~-STEEDR; SIEP DATA ARE ORTAINED WEOM TRV
C 16 #HZ, RANGE ARRAY ON FILF SCI?2, AND CORPFSPONDTING TIMRS ARV
C GENFRATED TNTERNALLY,
C
C ONE NAMPLIST (CNTL) CONTROL CARD IS REQUIRED:

T0 - TIM® (GM) OF FIRS3T 1€ MHZ, RANGFE POINT,

RO - DISTANCE OF FIRST 16 MHZ. PANGE DPOTINT FROM

SEP TRANSMTTTER.
STAT - (BOOLFAN) OUTTPT COMPARISON STATISTICS,.

PLOT™ -~ (DBOOLEAN) PLOT RANGES FOR VLBI AND SEP VSs. TIME.
SCALF INDICATES NTMBER OF METRES AND 100-¥AVELENGTH INTEKFVRELS
PFE INCH ON THE PLOT:; NO™ RFQUIRFD TF PLOT = TALSE,

oNoNeoNsNeoNoNeoNaNe'
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ALSO A PLTID NAMFIIST CAPD TE REQUIPED BY PLINTT (TF PLOT = ™mpney,

INTEGER*U H, ¥, S
PEALRL X (5), Y(5)

REAL%®U SR (3188), ST(308%), VP (2665), VT(25A%)
FEAL*4 70 / 1452. /, RO / 0. /

LOGTCAL*1 STAT / .TRUFE. /, PLOT / .FALSE. /
COMMON s BLOCK / SR, ST, VR, VT, SCALFE
NAMFLIST / CNTL , TO , RO, STAT, PLCT, SCALFE

SET AND RFEZAD CONTROL PARAMETFRS, AND SKIP OVER TNWANTEFD SkE DATH,

SCALT = 800,
REAT (5, CNTL)
pn 10 T = 1, N
RTAD (3, 1100)
10 CcONTINN®

READ 16 MU7Z. RANGE DATA,

X =1
I. = RA
no 20T = 1, R

PRAD(2, 2000) (SR(J), J = K, 1)
¥ = K + 386
I, = L + 386

20 CONTINDE

ADJUST SEP RANGFE AND D3 DATA "TSING SYPPLIED PARAMETERS

Do 30 1 1, 3088
ST (1) LBk (T - 1) + TO
SR(T) SD(T) + BN
30 CONTINUE

0ot

1

RFAD VLBT DATA IN GROTJPS OF ONFE TIME AND FIVE X-Y PAIRS, CONVERT
TIME TO SECONDS AND X-Y DATRS TC RANGES, AND STORE.

DO 50 1T = 1, 2565, %
READ{L, 100y B, M, S, (XN, YD, J=1, 5
T =S 4+ 60 * (M + 60 % H)
Do 40 g3 =1, 5

1T =3 -1

JJ = I + 11

VT({(JJ) = T + TII

VR(JJ) = SORT(X(J) * X{.J) + Y (J) * Y (I))

40 CONTINUE
50 CONTINNE



RESES!

anNnNnan

Ho

65

70

£20

90

17 {PLOT) CALIL RTPLOT
TF (L NOT. STATY GO T™C Q99
JST = 1
SKTP ALL VLBT TTMES WUT
nO AN J = 1, 256K
TP (VT (J) .GF. ST(1))
JST = JST + 1
CONTTNUFE
LIN = 0
m o= 0,
s =0,
T =
FOT TACH VLT ™IME-RANG
DO G0 J = 1, 2565
PTNND THT DATR OF SFP
Do 70 K = 1, 3088
TF(VT(J) .LT. ST(K)
CONTINUR
GG TO 95
1 = K
IT =71 -1
COMPNTE AN INTERPOLAT

VLBT RANGT
SQUARFS CF

IT AND THE
THE Stk OF

{SR(T) -

SR(IT) +

D
F
S =S + D *D
IF{¥OD(LTR, 50) .FQ.
ARTTE(6, 300) VI(J),
LIN = LIN + 1
CONTTNIE

VP (Jy - ®

T o4

u u

CoOMPIITEY THE MFAN AND ST

F =% / LIN
SOR™(S / FLOAT{TIN

S

Apollo 17

CH ARF LESS THAN THFT FTRST

GO TO 6K/

? OPATR

TTMRES WHICH DBRACKT®T

Yy GO TO 80

ED SEP BRANGF, AND TR

, AND INCRFMENT THYTF SHUM OF

DIFFFRFNCES.

SREITY) * (VT{I) - ST{(TIY))
/ (ST(Ty = STAIT))

Ny WRTTF(h, 200)

VR(JY, R, D

ANDARD DEVIATION.

- N)

DIFFFRENCEF
DIFFENFNCES

S5rpo-

128

5uDTI I,

THE VILRT TIM-,

RETWE RN
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WRITWA{A, 4NNy R, S
A RETIRN

100 FORMAT(3I(I2,1Y), X, 1975,.0)

200 TOREAT (1Y s v=t, 33Y, 'TNTRFPOLATED', 5%, 'DIFFFRENCE!

14

) 7%, 'VIAT TINE', 5%, 'VLBT RANGF!,
6X, 'SFP RANGE', 7%, 'IN RANGE! / 1Y )
3IN0 FORFAT (10X, FA.0, 0¥, FH.O, RX, F7.2, 8Y, F7.2)
400 FORPAT('=SUM(DIFF.) / N = ', FI1.2 /
. YOSORT(SUM(DTIFR, *% 2y / (N - 1)) = ', F7.3)
1000 FORMAT (200K, 1RA6A6)
2000 FARMAT(200FA.1, 18AFA, 1)

FEND

1.0

/
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MFMOPANDIM Jaly 29, 1974
TO: NDistribution
TPCM: J. ¢, Rylaarsdam

SUBJECT:Modifications to data on tap2 SEPDOI

As described in Watts' memorandum of July 2,
1974, 2 processing error during gaeneration of data
tapes SEPDO7 through SEPD10Q resulted ia the loss of
small amounts of AR data for 4, 8.1, 16, and 32.1
megahertz, The se losses l=2ad to erronaous
correlation of the dn data with the range
information, which was processzsd correctly. This
memorandum describes a procedure for producingy a set
of data which is correctly matched, by removing range
data corresponding the the dR data which wer= lost.

In the context of my report (Apollo 17 SFEP Data
rrocessing - July 1974) the processing 1s performed
by proaram LUNACPY6, using file SCI2 as input. The
modified data are designated as file SCI2¥; this file
is of exactly the same format as file SCI2, and
contains all the same data, except for the changes
describhed, File SCI2M is intended as a replacement
for file SCI2 in any of +the processing functions
described in the report. {({However, since some of the
missing 3data occurred during the turn at FP-4, no
processing by LUNAPLTY4, LUNACPYY4, or ANTENNAN was
attempted, and none 1is reccomnmended using the
modified data.)

The following is a recapitulation of HWatts®
description of the error, including one 1item which
was not explained in his memorandunm.

For each frequency, M * 400 data words were
assemrbhled in memory for each component, where ¥ = 1,
1, 2, v, 8, and 13 for frequencies >f 1, 2.1, 4, 8.1,
16, and 32.1 megahertz respectively. Than M blocks
of lepgth 387 words were defined, with origins of 1,



401, ..., (M - 1) * 400 + 1; the origins should have
been 1, 388, ..., (M - 1) * 387 + 1, What 1is not
made clear by Watts' memorandum is that the first M
words of the first block did not contain data, and
vere discarded; hence M blocks, each of lenjgth 386

words, were written on the output tap2, Then output

block i would contain

(a) the last 387 - (M - i + 1) words of block i,
followed by

(b) the firs+ M - i words of block i + 1,

N, R.
(1) part (b) above does not apply to output block
M (M -1=40, and block i + 1 Jdoes not
exist).

(2) if the above-mentioned origins had been
defined correctly, then the abova definition
of output blocks would vyield the desired
result.

{3) In the <cases where M = 1, thzs data on the
cutput file are correct,

(4) The 1last M - 1 % 13 words of the last
output block do not contain data.

The words which should have been used to assemble
the output blocks are given in table 1; those which
were used are given in table 2.

In the light of the above discussion the
following procedure can ke derived for matching the
range data correctly to the erroneous 18 data.

BRaving assemblad the M blocks of length 386 in
memory, define a set of "incorrect" block origins
corresponding to those wused 1in Watts' processing;
since the M words are nc¢ longar pres=2nt at  the
beginning of the data, this series is now 1 - M, 401
- M, eee, UNDO X (M - 1) + 1 - M, Taking the length

of' these blocks as 387, a new set of Y blocks, each
of length 386, may be generated by selecting and



reassemrbling portions of the blocks as iescribed in
(a) above, and adding 13 * (M - 1) wordls of padding
to +he end of the last block,

The words used to assemble the hlocks of modified
range cdata are indicated in table 3.

A listing of program LUNACPYA bheyins on page
seven., Following the listing is an undated set of
nlots, Aesigrated SCT28BM, produced by LUNAPLTS from
file SCI2M.



Block
1

2

1C
1
12

13

Table 1

u HHZ.
3- 388
389~ 774

8.1 MHz.

5- 39¢
391- 776
777-1162

1163-1548

16 MHzZ.

9- 394
395- 7890
781-1166
1167-1552
1553-191338
1939-2324
2325-27190

2711-3096

32,1 MHz.

14- 399
400- 785
786-1171
1172-155%7
1558-1943
1944-2329
2330-2715
2716-3101
3102-3487
3488-3873
3874-4259
4260-4645

4e46-5031

- Locations vwhich should have bzen used to
assemble blocks of dB Jata for file SCIZ2.



Plock 4 MHz, 8,1 MH=z.
1 387 5- 387
401 401- 403
2 402- 774 404~ 787
(775- 787) 801- 8902
3 803-1187
1201
4 1202- 1548
(1549-1587)
5
6
7
8
9
10
T
12
13
Table 2 -

16 MHz.

9- 387
401- 407

408- 787
801- 805

807-1187
1201-1205

1206-1587
1601-1604

1605-1987
2001-2003

2004-2387
2401-2402

2403-2787
2801

2802-3096

(3097-3187)

32,1 MHz.

14- 387
42 1- 412

413- 787
86G1- 811

812-1187
1201-1210

1211-1587
160 1-1609

1610~-1987
2001-2008

2009-2387
240 1-2407

2u08-2787
280 1-2806

2807-3187
3201-3205

3206-3587
36)1-3604

3605-3987
4001-4003

4004-u4387
4401-4402

4403-4787
4801

880 2-5031
(5032-5187)

Locations which were used to assemble
blocks of dB data for file SZI2.
(Locations in parentheses contain
meaningless information.)



Rlock

10

11

12

13

Table

(5]

4 MHz. 8.1 MHz.
1- 385 1- 383
399 397- 399
uco- 772 40¢- 783
(773- 78%) 797~ 798
799-1183

1197
1198-1544

(1545-1583)

16 MHz.

1- 379
393~ 399

779
798

490-
793~

799-1179
1193-1197

1198-1579
1593-1596

1597-1979
1993-1995

1996-2379
2393-2394

2395-2779
2793

2794-3088

(3089-3179)

32.1 MHzZ,.

1- 374
338- 399

774
798

00-
788-

799-1174
1188-1197

1198-1574
1588-1596

1597-1574
1988~ 1995

1996-2374
2388-2394

2395-2774
2788-2793

2794-3174
3188-3192

3193-3574
3538-3591

3592-3974
3988-3990

399 1-4374
4388-4389

4390-4774
4788

4789-5018
(5019-5 174)

- Locations used to assemble blocks of
range data for file SCI2HM,
in parentheses contain padding.)

(Locat ions
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PROGKAM TO GENERATE A MODIFIED VERSION 0OF FTLE #2 , IN W&ilICH
T1E RANGF DATA CORDPFSPONDING TO MISSING DB INFORMATION HAVE

JEFN DELETED.

TINTEGER*U MM(4) , 2, 4, &, 13 /
DEAL*G DATA (6000)

COPY ALL THE DATA WHICH REQUTIRE NO MODIFICATION - I. F. THE
LAPRTL RECORD THRQUGH THR 2 MHZ. DATA.

ny 10 I =1, 29
"EAD (1, 1000) (DATA(J), J
WRITE (2, 1000) (DATA(J), J
CORTINUE

1, 579)
1, 579)

LOOP QVER THE FOTE FREQNENCIES WHICH RFQUIRF MORIFICATION,

Do 150 T = 1, 4
Moo= MM (I)
IORG = 1
TEND = 386

RUAD THE M BLOCKS OF RANGE DATA INTO MEMOPY.

Do 20 J = 1, M
READ (1, 2000) (DATA(K), K = IORG, IEND)
ICRG = IODRG + 386
IFND = IFND + 286
CONTINUE

iD IS INITIALIZED AS THE PIRST WORD OF THF FTIRST GROUP
OF 13 WNRDS TO EF DELETED.

ID = 383 - M

MM1 IS THE NUMBER OF GROYMERS OF 13 WOKDS TO EF DFLEALD.

N LS THE N'"MBER OF WORDS TO EE MOVED FROM THiE BEGINNING OF
B

RLOCK J + 1 TO THE FYD OF BLOCK J, (INITIALLY M - 1)



—~

o

oo

Vo= MM
Loot oven ThHT OSET OF 13-WOPD GROLPS,
DOond 1 o= 01, MM
TEAMSSTR N MORES FEOM BLOCK J + 1 7O BHLOCK I,
D0 46 K o= 1
Jh o= TD +
Jso o= . I0 o+
DATA(ISY = DATA(JS)
1} CONT TN
FOE GROY2 J + 1, N IS DPRCREMENT®D LY 1.
= N -1

THEE OIGTNNLSG OF GROUP J + 1 TS 400 %0Rps Fros 7y
SIGINNTYG O GLeap T,

Pio= ID o+ 4np

Jo TS CUREENTLY THE INDRY CF T 386U TH Wef CF oTvioang
dy SFT A8 ™MD TELOEX THS 1'ST WOy, AR THEN wnItE v ooy
N Ty ouTpnT R 1IF,

g8 = JD - 385

WP (4, 2000) (DAYA(KY, F = J5, a1

WIITE (A, 3000C) (DATA(KY, K = JS, J1)
60 CONCINDT

COAPLETY OUTPIT FILOCS M oBY PLACING TUT TAST CORRICLT Laveh
VELUF (CONTATNED 13 W0kD M)

Moo= 3656H % M

AT LOCATTON N + 1,

«Q

T TR ONN O LOCATINMS REGIWNTN

NN o= 13 ok oMM

no o o#C3 = 1, NN
J0 o= 4 + ]
DATR(IDY = NDATH (M)

THE O OFTUST WORo OF TR QUTE?T RLOCE I0 COMNUTTEL A Apav e,
Cie DLOCKETS wi ITTREN OGN THEF OonmTegy ©TLY .,
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TR, 2000) (DATME), ¥ o= JS, o)
<)

i

TR, 3000) (LATA(

, ¥ Js, J0)

Flhe N OAS THF LAST™ VALTD WORD (wWIWVi[R

O7 LR DATA

4=

1o

o1

7

DA

c

[N
ot}

38— N

TRACH CONPONFRT,

4r 10 o= 1, A

AD W 3LCCKS OF Up DATA.

120 0 = 1, #
RiAD (1, 2000) (DATA(K), K = 1, 3497)

R GLOC®KS 1 THRIOODGH M o- 1 oM Tdw oonTpur

TRLT LN, ®)Y G0 T 11D

FPILT, Tt LAST NN WORNS OF LoCK m w77
Belo el WERITING IT ON THY oivmpar wiLy

P 109 £ o= 1
JD = M o+ K
DATA (JU) =

CONTINGR

CONTTNTE
WOTTE(2, 2000) (DATA(L), K = 1, 384)
NTINT®

contInge
CORTTINTE
JUTHRY

FAOS¥AT(Z2Y0AG, 20024, 175A4)

(2UuNEo. T, THEFHLT)

FOUVSRAT(IO 0, 10 ASFR, T/ 251X, T1HFELT/))
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MpPMATR NN July 22, 1774
A NDisrribution
rrov; J. ¢, Rylaarsdam

SUFJITCTeamnarison of SFP Range NDarta and Nata
‘rem the VLRI Zxperiment

Th+= VIL3T data used for this =t
from *ape numher G2TMS (Goddard Sonac
as a s+t of x-y ccordinate pairs; i1ssociited with the
firast palr in eaclh aroup of five was a tine (Grenwick
e an) aypressaed  in hours, minutesx,  and s aoonds,
Ml e +#3imes were convarted to secondas, and tianes for
the 1onr remaining pairs in each jroun were ganeorated
v oaddirg values of one, two, thres, and four soconds
*o the initial valu=, The x-v piir=s w2ro: couvarted

to dis*ances,

aly war~ chuaired
2 Flight (Cenrre)

The  S¥D Jdata consisted of the sixtan megjahertz
rang> values from tape nuamb2r SEPDIT, s time !
1 f rap b SEPHIY The + G*

correspondin to tha first datum was s=4 at 407,04
secondsy times for succeeding values  wor2 gonerated
hy rapeatad addition of (.81 sacond, the -~ime

irterval brtween samplos,

">r each VLPT ranage datum, 3a corrosvonding SFP
rarage value was compnted by linsar in*=rpolation,
usira the two arrays of time data; +L» Adif ferrcnce
betwean +these ranges was calcula+2 ! 15 ths VIOT range
minrns  the  interpolated SFP rarg2. The differecnces
oYtsined are plot+ed in figure 1; in this plot, the
data ares qrouped into ten-second intervals, anpd the
rayimam apd minimum differences over each interval

Ar« diaplayed. The mean of these difforzness was
“ound ro be =23.94 metras (indiceting a2 lag in the
VLT data), ard the s«tandard deviation of the

differences was effectively zern, concidering  the
liwits of bprecision of the calculatinrnis,

-

v more direct visual comparison i provided by
figqure 2, in which both sets of data ara plo+tel on a
1

-
» ser of axes,
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July 22, 1974

MEMO TO: D.W. Strangway

FROM: James Rossiter
RE: SEP Antenna Patterns Reconstructed from EP-4 Turn
Introduction

During EVA II of Apollo 17, the Lunar Roving Vehicle
(LRV) made a complete 360° turn around the deployment site
of Seismic Explosion Package 4 (EP-4), about 525 m. from the
SEP transmitter site. This turn provided an opportunity to
estimate the directional characteristics of the three orthogonal
SEP loop receiving antennas, as mounted on the LRV, over a
dielectric earth.

Ideally, any signal received by the Hp (radial) antenna
should smoothly interchange with the signal received by the
H¢ (tangential) antenna as the LRV goes through each 90° of
the turn. The Hz (vertical) signal should remain constant
throughout the turn. If the turn were of zero radius, any

deviations from the above could then be attributed to

interference by the Rover and/or mount.

Data Reduction

Data were taken from Watt's lunar tape SEPDO9, which
included the error noted in his memo (July 2, 1974). Details
of the organization of the data after their removal from tape
are given by Rylaarsdam ("Apollo 17 SEP Data Processing",

July 1974). The following steps were then taken in order to



get antenna pattemplots.
(1) The values of all 36 components over the entire range
of the turn (493 to 538 m. from the SEP site) were removed
from Rylaarsdam's file SCI3 (which included no pre-processing
of the turn by Watts). These values were stored in a new file
called EP4, listed using program LUNACPY4, and plotted using
program LUNAPLT4 (and routine GAPLOT). The points were
spaced according to the time scale implicit in the data;
an example is shown in Figure 1.
(2) Odometer counts (one count = 0.49 m. of wheel turn),
received from both the right front and left rear wheels of
the LRV, are available for each 1.02 seconds of the traverse
(see memo by Redman, July 16/73). Ideally, given a high density
of odometer pulses, and assuming no wheel slippage or sticking,
LRV speed and rate of turn could be completely determined.
However, the coarseness of the odometer pulses prevented this
detailed reconstruction (see Figures 2 and 3). Antenna
patterns plotted using the navigation data (see Rylaarsdam's
report) were far less consistent from component to component
than were those plotted assuming the LRV speed to be constant
during the non-stationary portions of the turn.

Therefore a template with three pairs of bounds was set
up to separate the points that were recorded while the LRV was

actually turning from those recorded while the LRV was either



-3-

on its traverse leg or stopped. By using components that

had a good deal of character, the times during which the LRV

was stationary were easily distinguished on the set of plots

like Figure 1. The end-points of the turn were more difficult
to estimate, and consistency from component to component

was the only criterion available.

Unfortunately the 16 and 32 MHz data could not be used
to construct the template, since both of these frequencies
contain a drop-out due to Watt's spooling error during the
turn.

(3) The total angle through which the LRV turned was
calculated in the following way:

Assume there is no net slippage or sticking of either
wheel over the turn. Then, for each wheel,

C = nmr, (1)
where ¢ = the circumference of the turn made by the wheel

total number of counts x 0.49 meters;

nmt = number of radians of the turn; and,
r = radius of the turn (m.).
Therefore,
nm = (co - ci) x 0.49 (2)
r, - r;
where Cy = C; T the difference in odometer counts between

the two wheels over the turn (see Figure 3);and,

r, - r; = the distance between the two wheels

= 1.73 m. (Apollo 17 LRV Manual).



For the turn, cO - ci = 2112,

therefore, nmw 6.0+0.5 radians.

Although this is evidently a fairly crude estimate,
it indicates that the turn was close to 360°.
(4) The portions of file EP4 determined by step 2 to be
actually in the turn proper were plotted as a function of
angle using program ANTENNAO (and routine ANTPAT). A complete
set of patterns is shown in Figure 4. The angles start along

the negative x-axis, and increment uniformly clockwise over

21 radians.

Discussion

Basically the plots show the expected type of behaviour.
The vertical components are fairly smooth (except those which
have very low signals), with few lobes, while the H, and H¢
components do interchange. It must be pointed out that the
16 and 32 MHz plots do not contain any angular correction for
the missing points, and this will certainly create some amount
of distortion in the patterns.

Several of the plots do not align well with the north-
south and east-west axes - e.g. 4MHz Hy endfire. This is
possibly due to an incorrect choice of either the bounds or

of the total angle.

The major obstacles in obtaining good patterns from this



analysis are as follows:

(1) Very poor sampling for the lower frequencies (as few

as 8 points for a complete turn at 1 and 2 MHz), giving
virtually no resolution of any lobe structure.

(2) Non-constant range of the LRV through the turn for the
higher frequencies. The turn had a diameter of approximately
15 m - or about 1.5 wavelengths at 32 MHz. Therefore the
signal received during the turn could have changed substantially
quite independently of LRV rotation.

(3) Lack of direct knowledge of a) the exact position of the
turn in the data stream, b) the complete angle of rotation,

or c) the speed of rotation. These could only be estimated,
and compatibility from component to component used to improve
the estimate. The problem was particularly severe because

of the drop-outs at 16 and 32 MHz.

(4) Unknown source signal. It is evidently not a plane wave,
since the SEP transmitter was used. Reflections and scattering

from the subsurface may well have had important influences on

the type of pattern.

Conclusions

Considering the above problems, the amount of distortion
of the patterns is within the error of the analysis. Hy
appears non-directional at all frequencies; Hp and Hg
interchange smoothly through the turn. It is therefore not

possible to attribute any large degree of interference to the
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LRV or mount. This does not imply that such interferences
did not exist - only that this analysis was not able to detect
it.

It would probably be worth while in the future to analyse
the data without the drop-outs at 16 and 32 MHz. These
frequencies have both the highest resolution and are most
likely to be susceptible to interference from the LRV or mount.
A systematic attempt to use a number of different possible
bounds and rotation angles may locate the turn in the data

stream better. If so, such a study could be more definitive.
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Figure 4. SEP antenna radiation patterns from EP-4 turn
for all components. Since choice of the exact position of
the turn is somewhat arbitrary (see text), these patterns
are only approximate.

16 and 32 MHz each suffer a 13-point data dropout
during the turn in these plots. This has not been

corrected for in any way.
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