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A TECHNIQUE FOR RECORDING HF
OBLIQUE-INCIDENCE-SOUNDER DATA

I. Introduction

!

‘ This report details the equipment, formats, and procedures developed for
recording and displaying HF propagation data produced by the AN/TRQ-35 RCS-4B
oblique-incidence sounder receiver. The information is being published in this
form because of numerous requests regarding a means for using the large volume
of sounder data accumulated by NRL in the course of its ionospheric effects
studies. These techniques may ultimately be incorporated in a proposed world-

wide data base of ionospheric data.

The AN/TRQ-35 sounder equipment is available to all branches of the DoD
and is widely used for near-real-time HF frequency management. The data it
produces, if properly recorded and stored, can also be used for numerous other
purposes related to studies of ionospheric structure and HF skywave
communications. These include studies of the electron density versus height
profile of the ionosphere; of forecasts of propagation conditions relevant to HF
communications; of the geographical and temporal limitations of sounder data
application; and of the effectiveness of frequency management techniques.
Permanent records of ionospheric propagation have also proved valuable in
evaluating tests of HF devices which are dependent on ionospheric propagation,
such as communications transmitters and receivers, or direction finding
equipment. ___. /f s -

L7 ;

The recording equipment described here was developed to record the data
efficiently and to make its retrieval easy. Once set up, the recording
equipment requires a minimum of operator attention, since the data need be
transferred to tape only once per day. The sounder data, in the form of
ionograms, are stored in a compact form: four day’s worth of data from one
sounder receiver can be stored on a 1/4" magnetic tape cartridge of dimensions
153mm x 10Z2mm x 17mm. The system records the amplitudes of the HF signals
received, so the ionogram can be later reconstructed with various discrimination
levels. With such post-processing it is sometimes possible to detect
propagating modes not otherwise apparent.

II. Data Taken from the Sounder Receiver

Figure 1 shows a photograph of both the original CRT displav from a
sounder receiver and the ionogram data after being digitized, recorded, and

Manuscript approved May 16, T98%
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displayed with the equipment described in this report. The main part of the
display shows the relative propagation delay times (over a 0-5 msec range) of HF
signals as a function of frequency (over a 2-30 MHz range). Above the main
display is a display of the receiver’s AGC voltage, which is a measure of the
amplitude of the strongest {(in the range -120 to -65 dBm) mode.

The sounder signals relevant to data recording are listed in Table 1.
Although the signals are developed inside the receiver in digital form, most of
them are externally accessible only as analog voltages. The propagation delay
time data are presented as a sequence of 279 60-msec voltage sweeps, each
corresponding to a specific frequency, which arrive at l-second intervals. 1In
each of these 0-60 msec time intervals the analog voltage represents the
variation in the RF signal strength over relative propagation delay times of 0-5
msec. The beginning of ionogram data output is signalled by a TTL trigger pulse
(labelled "SA Sync") which goes low at the beginning of the ionogram and stays
low until the 279th sweep has been delivered. The onset of each sweep is
announced by another TTL trigger pulse (designated "SRS"). The Jth sweep
characterizes propagation at the frequency

f [Mhz] = 1.95 + 0.1 J

The voltage (0-5 volts) of each sweep is sampled at 200 points within the 60-
msec interval, so that the Ith sample corresponds to the time delay

t [msec] = 0.025 I.

The 300-microsecond sampling interval was chosen to be somewhat less than the
time constant of the output electronics.

The time-delay information is thus contained in 279 x 200 = 55800 voltage
samples, each of which represents the HF signal amplitude for a unique
combination of frequency and propagation time delay. On the CRT, each of the
279 sweeps corresponds to a vertical line at the appropriate frequency, parts of
which are illuminated whenever the signal amplitude exceeds a threshold value.
When the digitized data are used to recreate an jonogram, a 279 x 200 pixel
array is created and each pixel I,J for which the corresponding amplitude
exceeds the threshold anount is illuminated. Most of the storage space is used
to store these amplitude values.

The AGC signal is also presented externally as an analog voltage. This
voltage is sampled 279 times during each ionogram, one measurement immediately
following each 60-millisecond sweep.

In addition, three TTL logic outputs from the receiver indicate which one
of the three paths for which the sounder can be set up is being sounded.

III. Recording Instrumentation

The electronic equipment used in the data recording system is listed in
Tahle II and illustrated in the block diagram of Figure 2. The last item, a 3-
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1/2" Flexible Disc Drive, is included in Table I because some means is required
initially to load the Operating System and the ADC Interface Software into the
computer. In typical use this software is usually also stored on both the fixed
disc and on the cartridge tape, so that the flexible disc drive is nct required.

The electrical connections between the components are illustrated in
Figure 3., The circuitry required to electrically isolate the SA Sync pulses,
which come once per second during the 279-second ionogram recording period, is
diagrammed in Figure 4. This circuitry also generates an addition TTL signal
(called EPCON), which starts with each SA sync pulse but lasts for about 450
msec, to maintain the A/D converter in an enabled state until all of the
required signals have been digit. 4.

IV. Computer Programming Details

Data collection is controlled by the BASIC computer program CHIRP4, a
listing for which is given in Appendix A. 1In normal use, the data collection
system computer is configured with a memory of 1.6 Mbytes, of which
approximately 1.0 Mbytes are used to store the HP BASIC 4.0 System with all of
its Drivers and Language Extensions. (Some space could be saved by omitting
some of the unneeded Drivers and Language Extensions.) The CHIRP4 program
requires about 300 Kbytes. A considerable amount of effort has been expended to
make the program user-friendly. Prompts have been built in to explain
information to be entered by the user.

Each ionogram recorded by the system is given a name corresponding to the
nominal time (Zulu) at which that ionogram started. For example, the ionogram
02FE881215 was collected starting 1215Z on 2 February 1988. Nominal times are
all integral multiples of 5 minutes, corrsponding to the twelve sounder time
slots each hour.

While running, the CHIRP4 program requires the following fixed disc files:

File Name _File Type Size
ICNOGRAMS BDAT 16,645,600 .
PATHDATA BDAT 5,000
GRAMGRTID BDAT 51,200

Any of these files may, but need not, exist when the program is started. If the

program requires one of these files and it doesn’'t exist, it will create the
file.

The ICNOGRAMS file stores the data for up to 291 ionograms, in the format
described in Tahles III, 1V, and V. The data in each ionogram is stored in 143
records, each of 400 bytes length. Since each amplitude sample from the
ionogram data requires only a single byte of memory, two samples have been
compacted into each 2-byte computer (integer) word.

?
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The PATHDATA file is a small file which stores the names, start time
delays, and operating segments for the three paths currently being sounded.
When sounder paths on the RCS-4B receiver are changed, this file should be
updated with the CHANGE PATHS function, which will prompt the operator to enter
the new path information. If the PATHDATA file does not exist when the program
is started, the file will be created and default-loaded with data for three
paths commonly used at NRL.

The GRAMGRID file contains graphics data with which the ionogram grid and
labels can be displayed on the CRT with a simple GLOAD command, rather than
being produced in a long series of PLOT and LABEL sequences. While the saving
in time is only about two seconds, this amount of time can be critical if the
paths chosen require that one ionogram be started very soon after the previous
one is concluded. When the RECORDing or DISPLAYing function is started, the
program attempts to find the graphics data in RAM memory; if not found there, it
goes to the fixed-disc memory; and failing that, the grid and labels are
generated with the subprogram Plot_grid. 1If the grid data must be generated, a
GRAMGRID file is created and the grid data stored there.

For some purposes it is useful to compile the program with the BASIC 4.0
Compiler produced by IEM, Inc., P. O Box 8915, Fort Collins, CO 80525. The
compiled version is of no advantage when recording data, but can reduce the time
required to DISPLAY and produce hard copies of a series of ionograms by about
302.

V. OPERATING PROCEDURES

With the equipment indicated in Figure 2, data collection is controlled b=
RUNning the program CHIRP4. A listing of this prngram appears in Appendix 1.
Most operations are initiated by "softkeys", the labels for which appear on the
CRT and form the MENU for the user. Data collection and storage are
accomplished by the following functions:

RECORD function: Data collection is started by ~ressing the softkey
corresponding to RECORD on the MENU. The user is first presented with the
current time on the computer clock and the three path descriptions with which
the program will label the ionograms from the three sounder paths. Since
accurate time and path information are essential to the integrity of the
the user is requested to verify the correctness of this information. The
program waits for the start of the next ionogram and then records it and all
following ionograms until RECORDing is stopped with the QUIT softkev. Up to >
ionograms, equal to the full sounder output for slightly over 24 hours, can be
stored in the IONOGRAMS file, after which the data must be transferred to
magnetic tape for permanent storage. The operator may also stop the program
with a PAUSE or RESET computer command. When data RECORDing is again starsed.

1o+ =

the computer remembers the previously recorded ionograms. Thus, if the c@mpurer
records 20 ionograms and then is stopped, it will start recording icnogranm
number 21 when RECORDING is again started. If the computer is stoped in the

middle of an ionogram, the fracticnal ionogram is not retained in storage.
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DISPLAY Function: This softkey function displays any ionogram whose data exist
on the hard disc. The operator is prompted for the name of a single ionogram,
or for a list of ionograms to be displayed. When a series of ionograms is
selected, the operator may choose which paths shall be chosen. Hard coupies are
automatically produced, two per page. The computer requires about 110 seconds
to display an entire ionogram.

Transfer of Data to 1/4" Cartridge Tape function: The fixed-disc file IONOGRAMS
holds 291 ionograms, just over 24 hours worth. Approximately once per day the
data must be transferred to tape for permanent storage and the hard disc purged
so that more data can be stored. The data can be transferred to tape when less
than 291 ionograms have been recorded, but the amount of cartridge tape used is
not reduced because the IONOGRAMS file has to be created with a fixed length. A
cartridge can contain four transferred files, which are typically named
IONOGRAMS1, IONOGRAMS2, IONOGRAMS3, and IONOGRAMS4. This procedure is done
manually, rather than with a softkey:

1. Stop the computer with the QUIT softkey function;

2. Insert tape cartridge into the HP7942 drive. The unit will perform
houskeeping tasks for about two minutes before being ready for data transfer;

3. Transfer data with the command:

COPY "IONOGRAMS" TO "IONOGRAMS1:7942,1402,1" [RETURN]

D A B R |

(Instead of IONOGRAMS1, use IONOGRAMS2, IONOGRAMS3, or IONOGRAMS4 respectively
to transfer the 2nd, 3rd, and 4th loads of ionograms to the tape.) Transfer
takes about 15 minutes. If you want to verify that the data have been
transferred, or are uncertrain about how many files have been transferred to the
tape, you can get a catalog of files recorded on the tape with the command

CAT ":7942,1402,1" [RETURN]

L_J

4. If a list the the transferred ionograms is desired, press the LIST GRAMS
key.

5. PURGE data from the fixed disc.

LIST GRAMS Function: This scft key function produces a CRT listing of all
ionograms stored on the fixed disc, and the operator is offered the opportunity
to have a hard copy. If the computer has not been PAUSED since the last
RECORDing session, the list is available immediately. Otherwise, it can take up
to about 20 seconds for the information to be read from the fixed disc.

PURGE Function: This softkey function resets the count of recorded ionograms to
zero. (Ionogram data are not actually erased, because that is a time-consuming
operation. New ionograms are written over the old ones, and the count is
advanced after each new ionogram is completed.) To avoid accidental purges, the
operator is asked twice to respond affirmatively to a question regarding his
desire to purge the data file.

[ e e T T e T T e
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CHANGE PATHS Function: The data collection program automatically labels data
for each ionogram with path name, delay time, and operating segments. If a
sounder channel is changed to monitor a different transmitter, the identifying
data in the computer must also be changed. The CHANGE PATHS function prompts
the operator to enter the new data. The changed identifying information is
automatically stored in the fixed disc file PATHDATA so that it will be
available even if the computer is switched off and then restarted.

SET TIME function: This softkey function is included to make it easy to set the
computer’s internal data and time clock. The time should be set with --
accuracy of + 1 second, for which WWV is usually an appropriate standatu.
Operator is prompted first for date and then for time ZULU; in either case,
RETURN leaves the current entry unchanged. When a changed time or date is
entered, the clock is set as of the instant of pressing RETURN.
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Table I. Electronic Signals Extracted at Jack J7
from the Barry RCS-4B Sounder Receiver

BARRY
SIGNAL DESIGNATION

GND

S/A Sync

S/A Spectrum Out

S/A Clock (3.3 kHz)

Sweep Run/Stop (SRS)

Receiver AGC Voltage

Upper Frequency Limit
(UFL)

Path 1

Path 2

Path 3

nc

nc

SIGNAL DESCRIPTION
Ground

Spectrum Analyzer (S/A) Sync; TTL LO during
each 60-msec data transfer period (sweep)

Time-of-arrival data: 0-5 v (=> signal
strength) for a 0-60 msec period (=> 0-5
msec relative time delay), once for each of
279 sweeps

(not used in data collection system)

TTL LO during each 279-sec ionogram data
collection period

Signal strength data: 0-5 v (=> -110 to
-55 dBm), strength of strongest mode

Sounder scanning range: LO => 2-30 MHz;
HI => 2-16 MHz

TTL LO when path 1 is being sounded
TTL LO when path 2 is being sounded

TTL LO when path 3 is being sounded




Table II
Electronic Components comprising the Data Collection System

1. Barry Research Corporation RCS-4B Chirpsounder Receiver

2. NRL-made pulse-shaping circuitry (See circuit diagram,Figure 4.)

3. Hewlett Packard Company (HP) 300-Series computer, Model 98580A Bundled
System, option 4 (Operating System on 3 1/2" Flexible Discs); includes
HP35731A Graphics Display CRT (medium resolution, bit-mapped,

monochromatic Display)
3a. HP 98620B DMA controller
3b. HP 98625 HPIB Hi-speed disc interface

3c. HP 98640A 7-channel ADC interface

3d. HP 98645A software for ADC interface, Option 630 (3 1/2" flexible
disc)

4. HP 7942 24 Mbyte Winchester/65Mbyte cartridge tape drive
5. Black Box Company 488 data buffer
6. HP Thinkjet printer

7. HP 9122S 3 1/2" flexible disc drive

Rl
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TABLE III. Organization of the IONOGRAMS file, which is
created as a data (BDAT) file of 41614 records, each of
length 400 bytes.

Records

1 - 143
144-286
287-429

41470-41613
41614

Contents

Data for Ionogram 1
Data for TIonogram 2
Data for Ionogram 3

Data for Ionogram 291
Number of ionograms recorded in the file, in I4
format

TABLE IV. Contents of the 143 records, of length
400 bytes each, comprising the data for a single ionogram.

5-143

Contents
Header (396 characters)

AGC data (279 two-byte integers, representing the AGC
values for the 279 sounder sweeps)

Ionogram data for sweep 1 (200 two-byte integers
representing the amplitudes for the 200 digitized
ionogram pixels of sweep 1)

Ionogram data for sweeps 2-279 (200 two-byte integers,
representing the amplitudes fcr the 200 digitized
pixels of each of two adjacent sweeps. The less-
significant bytes contain amplitude data for one sweep,
and the more-significant bytes contain amplitude data
for the following sweep.)
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TABLE V.
Character

1-10

11-12
13-40
41-48
49-50

51-56

57-58

59-69

70-71

72-79

80

81-400

Description of the 440-byte Header record.
Contents

Ionogram name (for example: 03JA871345, which describes the
nominal Zulu date and time of ionogram start)

" " (2 blank characters)
Path name (for example "TINKER TO FT HUACHUCA "
Sounder path number (1,2,or 3; for example: " PATH 2")

] "

Time delay of sounder transmitter start (for example:
01M50S)

Date of start of sounder transmission (for example:
15 Jan 1988)

" "

Zulu time of start of sounder transmission (for example:
16:17:11)

"Z" (referring to Zulu time)

Blank

= %
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NRVAL RESEARCH LABORATORY I0NNOGRAM o4MR881910

GIBRALTAR TO NRL D=.57 4Mari388 18:11:292
SOUNDER PRTH |
-65
SIG
(dBm)J
-120 I — S
Alill’lllllﬁnlAr\ﬁ]‘Tﬁ’?’llr‘l\/
4 — |
TIME |
DELRY B
(mSEC 7 ‘ o
21 ‘ -
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T
2 4 E 3 1801214161820222426283%R
FREGUENCY  (MHZ)

Figure 1. Ionogram 04MR881910, representing HF propagation over the
Gibraltar (UK) to NRL path. Top: a photograph of the CRT displav
on the RCS-4B sounder receiver. Bottom: the same data after
digitization and display on the NRI data recording svstem.
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35" WHIP ANTENNA

L DN DR Sl

BR COMMUNICATIONS
RCS-~4B

SOUNDER RECEIVER

HP2225A

THINKJET PRINTER

data collection svstem.

NRL HP9122D
. BLACK BOX PI235B
TPIGGER-CONDITIONING 3.5" FLOPPY
DATA BUFFER
CIRCUTITRY DISC DRIVE
—
HP986L0A HP7942A
A/D HP310 COMPUTER Pa— FIXED DISC
CARTRIDGE TAPE
CONVERTER DRIVE
Figure 2. Block diagram of the oblique-incidence-sounder
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APPENDIX. CHIRP4 LISTING

This BASIC program is written for Hewlett-Packard 300-series computers.
The fixed-disc is addressed ":7942,1402,0" and the 1/4" magnetic cartridge tape
unit designation is "HP7942,1402,1". Lines 1155-1166 represent machine-language
subprograms from the HP98645A Measurement Library, which permit BASIC control of
the HP98640A A/D convertet.
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Copy available 1 DTIC does not
permit fully legible reproduction

PROGRAM CHIRP4

This program for the Hewlett-Packard 3!'Q ccmouter enablas data from
a Barry Research RCS-4B 1oncspheric sounder receiver to be recorded
on an HF7942 fixed-disc storage unit . and te be repgroducad cn an

HP 2225A Thinkiet prainter,

Uo to 291 icnograms mav be stocred in the "ICNOGRAMS® fixed-disc fiie,

In routine operation, the "IONOGRAMS® file 1s filled., copizsd onto a t/3"
cartridge magnetic tape, and then curged, making 1t possible to f1il
another "IONCGFAMS" file. Uo to four such files. tvoically named
IONQGRAMS " . "IONOGRAMSZ" , "ICNOGRAMS3" . and "IONOGRAMS4" ., can ke

cooied anto a single B5-Mbvte tape.

Tha "ICNOGRAMS” fir.ed-di=z fil=2 contains 41614 records of 420 Butes aesch,
Data for individual i1oncgrams are stored 1n successive blocks fo 142
racords, =2ach of which nas the followig format
Rec. 1 Header (4900 characters)
Racs., 2-3 IAGC. 279 1ntegers of AGC dta (1n 4Q0Q0-element arrayv)
Rec. 4 200 1ntegers reoresenting SPEC data far first sweeo
Recs.S5-143 139 records of 29@ characters each, 1n which the !i
least significant bvtes represent bPEC data for one
sweep and the more sianificant bvies reoresent 3SPEC
data for the follswing sween
Razord 41614 contains ‘1n I4 format) the number of iconograms recorded
1n tre "ITONOGRAMS" file. o |
The CSUB routines at the end of “his oragram must be loaded frcem ihne
HP356454 scrfiware for the HPFSEEB4QA AGC 1nterface. Theyv are reguired
anly far the RECCRD function.
ol
Frooram writien bv:
Mark Qaehlar
Code 418!
Naval Resesarch Laboratory
Washington, DC 2027
{2Q2)7687-2331 ﬁ
Latest revisicn: 5 Agri1l 1938
CPTICN BARSE I
JIMIT
FRINTEF 13 Py
CONTRQL CRT 123! ' Fey labels off =
FRIMT CHR3: 123 I Stoc pilinking and 1nvarse video, :f on
SUTPUT WERsIHREC 2SS L A0HESCTE Clear scrazn
MAI3 3TIPREE I3 HPT34Z 1422 t Fil.=2g-d1sc/zartridge tace combinaticoe
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Copy avuilabie o DTIC daes
not
porit fully legihle repuoductien

DIM Soundatal(5: ,S5data(40Q) Agct 4@} T1tles{396] Houshbeeo:7: . Scec(222, Tmg
279) Path$(Q:3,[28]1 . US(150].08(10].Te~$(301,Tt3(30).013{311,Temnc22d"

BDIM Lat{3).,Long(3i .0oseg$(2[2@) Newoath${ 23] Newooseg3(221 AS(20Q}

INTEGER Ispnec(22@:,lagc 400 lout(200@) Gridarrav(25832:,Imonth Path, ltzms
BQ) . Tdelav(Q:3.2).Tdmin Tdsec.jcattest

ALLOCATE Qcat3(2341(481]

Functi1on$="PROGRAMSTART"

Gridraadvs="NO"

Catugtodated="NO"

Journals="NOJOURNAL"

OIM Mon$(361,Mon2s{24]

Mon$="JANFEBMARAPRMAY JUNJULAUGSEFCC TNQUDETD "

MonZ$="JAFEMRAPMY INJLAUSEQCNOCE”

Discrim=.,45

Halts="" t Fesat time ¥

IF TIMEDATE 2.1127172481SE+11 THEN 50370 Zettime + 7T todan 26 22:20:20
Menu: !

Oldfunction$=Functiong

Function®="MENU"

IF Oldfunction$="CHANGEPATHS" THEN 5070 73
OQUTPUT KBD:CHR$( 255 1JCHRS( 75 i Cla2ar scres
IF Oldfunction$="SETTIME" THEN 50SUE Disolavt:
PRINTER IS5 1
OFF ERRGR
CONTROL CRT 122

+

m
me

Turn on user-kev labels

!
ON KEY @ LABEL "RECORD".! GOTD Reccrd
ON KEY t LABEL "DOISPLAY" ! 5CTH 320
ON KEY 2 LpABEL "LIST BRAMS™ 1 50%UB 517
ON KEY 3 LABEL " FURGE " 5CTO Furge
ON KEY 4 &D3UB QDo_nothing
ON KEY S 50SUB Do_nrnothing
ON KEY & LABEL " QUIT" 50790 End
ON ¥EY 7 SCSUB Co_nothing
ON KEY 3 LABEL "THANGE PATHS" 1 20TJ0 Changecaths
ON KEY 9§ LABEL SET Tim t 5070 Zetiime
If Function3 "SETTIME" THEN 3070 39
ERINT LCING SGC:DATESC TIMECATE [ TIMES(TIMEDATE
507D Lzeoo
IF Slafuncticn®="PROGRAMSTART " THEN
CONTROL CRT (1: 11 I %2t tc CRT iine 1
AS=RPTS( " " T8
PRINT RE:" NAUAL RESERRCH LABORATORY”
PRINT 48" WASHINGTON, DC 2227 BV
PRINT
PRINT A$: 'CHIRPIZUNCER IONGSEAM REICIRLING FRCGrAMT
FunZtliond=s""
EnNp IF
IF Furc*i:an$="DI1ZPLAY" THEM FEINT RPETEIRFT(1Q 3 LRPTS z TREOTITNG
AMSY FILE TONTAINT NG ICONDOGRAMS FRCM THE REJUESTED SATHES
COMNTROL SRT "I ' Ha, latels alwawvs an
@ Cunctiong="MENY"
! Lacg: 20TG Loco
C does not

. DTI
available W
C,:mpy'x pully legible 1eprod

17




164
155
156
167
158
159
160Q
151
162
163

0 TR IS B | 113y O )y gy o) O
[ B SRRV O BN SV R TS NP VR S ¢ y I § g I =

)

2y -

)
juu

(S IR VIS B |
[ TR

[AFINYG]

)
-
<
[V AN

CL AT U b -

)

P

VLU AL CLE QU S0 UL AU ) g
1N ke g T

J T3 u1) Wb e ekt ol

B+ BT NN

312

CONTROL B8Grampath 7:4!'514 | Set EOF pointer to ard of fils
G0SUB Plot_orid

Catuptodated="NQ"

US=RPT&(" " 75)

OFF KEY
ON KEY

ON KEY

ON KEY

N KEY

CN KEY

ON KEY

ON KEY

TN KEY

G0TO Do_nothing

5070 CDo_nothing

50T2 Do_ncthing

GOTO Da_nothing -
GOTO Do_nothing

GOTO Da_notning

LABEL " QUIT" .1 2270 8%

30TO D
ON KEY 50TC Do_
CN WEY 9 607D Do_nothing

CONTROL CRT !'Z2:2 ! ¥ey labels on

PRINT RPTS(CHRS( 12 1G5 b CHR$(1Q)=line fead
FRINT USING """IONOGRAM"" 4D":Bramnum

PRINT

[l wINES e o RN T o I SO DY I S5 SR

PRINTER I35 1:EQL CTHR$(!3) |+ CR onlv (nc linefeed) aftar PRINT statamant
PRINT "3WEEP"
IMAGE 5 ¢ 4D
rt_search: Timai=TIMERATE ! Wait for beginning of 1onogram
S2quantial_scan{ "SPETTRI M 2.2 ,.00030! Soec(+} 2@2)
S2quential_scan{ "SOUNGER” (1.7 ..20002 .Houskesp(+ 1)
Time2=TIMEDATE ¢+ TIMED 15 start time for this ioncaram
IE «Timel=-Timel 1, 'Q THEN B0TT First_zzan
JAIT 19
3CTT Start_search
5%t _s5can: Patr=-7SaON/‘Haouskeepg!(Si~2.5-1/2-(36N(Houskeen(h -2 ,5)-11-F+(3
been! 7 ,-21.5.-"1/2
<=
Ao % i =Housreep 40
t_323ata FOP I=0 T2 229 I Bilst data fzr first sweso

Zsec  J=MA Q Saact i,

I¥ Zgeci )i Tizcrmim THEN !534

RO AT v g

SEMLP

F.AEA'T J'
IF Barm 2 2R S3er . T TREN Fatn=gQ
wE=Ta.n3 Patn (LRFETEC T 25 UB=tlamae of znogram
SERTN SRS )
Tl E=TIMES T mal
SiEUAL T3l 5
IFORRATT YR =0 THEN 307 229
A DAY
IR
5U3="200 Y AL L
SUB=EOUEILENOL Y - BN L)
Cat$=TATET T.~al
Ivortm=r Bl YMeeg FTT Tat3ll 51 D
23=TacE[Y 2ILMan Bl e lmnrt sl Telmantn tALac 5000 1 TR TimS( 0 T 1XOS
ML SO R TREN J3=CQ0LLE02 12
18
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231
lnlrdal
232

In i dnd

MAT Ispec= (51.,2)1+%0e
QUTPUT B
PRINT USING 228:¢
RPLOT 1 .220+19d+Agci '
PENUP

FOR Ki1=1 TO 1
MAT Ispec= (-
K=2wKl

J 1

3

752"

Even_scan:Secuential_scan("SPECTRUM
Sequential_scant "SOUNDER” .

Agc (K i=Hgouskeep(d)

FOR I=1 70 22 ¢ PLOT DATA FOR THIS SWEEP

Sopec! Ji=MA«{Q Spec!]
~

IF Spaccll D
RPLOT ® _J
PENUP
NEXT I
MAT Ttamo= (81 ,2'«Sna
MAT Temo= Itemn
MAT Temo= (256.,2'+¢Tam
MAT Ispe2c= I[zpec+Tamp
PRINT USING 2238:K
IMAGE "SUWEEP " .,ZD
RPLOT K, 22Q+1Q+Ago(K
PENUP
IF Ki=t
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MOVE Xzero Yzerao
END IF

0dd_scan: K=K+

-3 -1 -1 -

L IV I A IS o BV I IR 5 o BT £ Y SR U

ww -3 ~J -]

(b ]

W D 3 o

-3 Y B

S g3 D

[N

(Vg]

Nl

O o

LI 5 T T 0 T I T T T T T T I N T O O (6 S W TR S NI 0 T U N 0 o8 T o YO o T B O N VR NS W |

!
20 0w ) 0 W ) U0 W U3 S0 00 B

Seauential_scan("SPECTRUM" 2 2 ,200301 3oec(«),200)
Seouentlal_scan(“SOUNDER“:I,T:.QQQQZ,H@uskeep(‘):‘>
Agci X i=Houskaepi d)

FCR I=1 7O 200@

|
SoectJi=MAX{D Spac(
IF Spec(J) Discrim THEN 289
RPLOT K .J
PENUP
NEXT J

MAT Temp= (51.2 +Spec
MAT Ispec= Isnac+
PRINT USING 228:¥
RPLOT K, 220+12+Agct k)
PENUP
QUTPUT BGrampathsispec(+)
NEXT K1
PRINTER IS
MAT Tage= (81.2)#Ags
Delay$="0"3UALS( Tdelav(Path 2
ODelay$=Delav$(LEM(Delav$ -1 LEN(Delav§ 18 5"
0$="2"%VUALS( Tdelav(Path 2 i)

—
[
3
2}

Delavs=CSILEN(OF -1 LEN(DS1a"M"&Dealavs I PATH DELAY (XXMYYS: § CHRS
Title$=0%83"  “3JUS() IRI13F" PATH "3VALS(Pathid" "80elavE®" “3Dat$d” “2T
Titles=T:+1a8aRPTH(" * 3GH-|EN(Titlas U Tirtles IS 226 CHARACTERT LONMG
QUTPUT BGramanath 1+!117,2«(3ramnum—1) USING "336A":T:itles

DUTPUT RGrampath:ilagel«:

Jecat=lcat+!

Jcatdl Jcat =03

QUTPUT BGrampath 4'811 USING "40":Jcat
CRINT "alLL DONE .

MOUE Yzera vzerz+l22

FIR f=1 TS 279

2 2
RELOT ] 1Qedgeod ]
PENUP
MEXT ]

MOVE 7S 36
09112 4., 108

CSBEL UIING 322:U3% 2atd Timg
IMAGE I3A 1Q% 3R 2¢ 3A 120
T

IF Jourral3s="NQJOURNAL"
FRINTER I3 7Q!
PRINT UZING Z26:43 Patn . Dats Timg 0%

HEMN 50TQ 328

IMAGE 234" PATN=' [.I0.7% . t1A 1¥ 2/ 7 7' 3K 10A
PRINTER 13 !

QUTPUT WED:0HF$: ICS LCHRS TS . U Dlear ALPHA sczrsan
3070 125

20

1w

.




srasrreresrers QUTPUT IQNOG
|

Hard_coov: Function®="HARTE
PRINTER IS 1

PRINT TABXY( !t 1) !
PRINT RFTH(CHRE(1Q: 16) 1
PRINT !

PRINT * . !
PRINT " ! !
FRINTER IS

IS I S T O Y O 5 O Y S 3 Y SY
) - e oL L.
[ I Rs WS I N W o B P N [ OO I

)
~J
)

o

32 GRAPHICS ON

AT20 CLEAR 7 | This command -
323 INTESER 32(25gd2)

24 STATUS CRT 12:7:z:z

32 CONTRQL CRT 1231

328 GSTORE ST+

327 DUMP GRAFHICS

328 RETURN

329

339 | exsenttereneerrs DISPLAY
231 |

332 PRIMTER IS !

QFF TIME

QUTPUT KED:CHFS({ 2SS 4CHRS

GRAPHICS OFF

Function®="0GI3PLAY"

IF Catuptodates="N0Q" THEY
CONTRQL CRT 1351t t

&

[ S S IS I % T S [ IS W I Y |

AN b L] P o &0 0 ) T B b

SCSUR List_orams
CONTROL CRT j:t}
FRINT RPTH(* " 22

[

T30 T 1% T PSSRV T YOV R (RIS T S S YO B TN Y T Y T 5 [ S 2 N [ Y 9 )

Ry CONTROQL CRT 1!

4 eND IF

4 OFF wEY

1 SMoxEY UB Do_rotring
3 AN MEY P B0SUB Do _rotning
1g TN OKEY 2 EL LIST 2
4G CN KEY 2 UB Do_notning
S ONONEY 2 B Dns nething
331 oMoKEY S B Do_rmotnirg
Z52 ON WEY 3 EL v 2uIT
IS32 o owEY T UB Do_netnirg
I%d N YEY 3 LB Ceo_nmotning
355 ON Er 3 3QSUB Do_nothinrg
255 CONTERCL 122 bore,
357 Juant=9d Duant= numpe
353 ITATIZS Ty
33 SRINT 13
59 SRINT

PRINT RPTE(" “ . 131¥;"FEA

RAM TO HPZ2Z5

oPY"

TONQGRAMS FECM

[}

(758

FeMS e U B0TO

30T T

[

,_.
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a
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-
e
>
1

w
3
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w3
T
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bl
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A THINKIET PRINTER #+rtcctcessrcns
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.

381 PRINT " SINGLE IQONQGRAM: 2ARPRR2QQS”

362 PRINT " MULTIPLE IONOGRAMS: 2JUEEQ015-3JUBKIQ2E" ]
263 FRINT ALL . OR ALL 0OF ONE PATH: ALLT q
3R4 PRINT

368 CONTROL CRT 12:2 I Kav labels on

368 PRINT " CHQICE: .

387 Qtg=""

368 K=Q 1
369 GOSUR Askfora i
370 Q13=TRIMS(UPCSAS( 1 3111}

3 IF Q13="" THEN GOTO 36%

272 IF Q1s="ALL" THEN

373 Dfirst$=Ncatd( 10t 121

74 Qlast$=0cate!/ jcat i 121

ZS cg‘o 33 s

-8 END I A

77 loos=P3S(01 & |

7 IF Ipos=@ HEJ

79 Sfirsts TP MECZ18)

2@ 31last8=TRIMS$(D13)

g1 Duant=1 I Quant= number of i1znograms to he olotted e

a2 QAT 387 —

33 END IF |
84 IF Iossc@ THEN 5QTD 38S }

35 Ofirsi3=018[! Ioos-1]

36 Jlasts= 1$[1Dr<+1 LEMIGIE)Y) I

37 IF L:N(uf1”525)=1@ THEN Ofirst$=0f1rs:6(!.1Q@]

83 IF LEN(Dlast$):10 THEN Dlast3=0lastS(!,.12] ®
388 IF LEN{QF1rst$ =2 THEN Qfirsts$= ”ﬂ“&O°1r=t$ ‘
339 IF LEN(Qlast3:i=9 THEN J1ast$="0"301last%

9 IF Tatuptodate3="N0" THEM G0SIIR List_grams
392 FOR
333 o <‘
334 IF | Deatd(k1:[1,1Q] THEN 30TQ Ne.tgues o
L) NEAT
I38 FOINT ~3
737 IMAGE TONQGRAM W ENTER REQUEST AGAIN.” |
733 3074 |
139 Ne.taues: Icat f
129 K1 o
S e [1,10] THEN 30TD Chosse_path j
192 MEYT :
133 CRINT %
124 TMAGE DNCBRAM ' v ", ENTER SEQUERT AGRIN."
235 30370 ;
4Q8 Theoose_ca GNIF LAagt - Tiest [
127 IF E*e 2pg3ziza=| o
4983 £ Jua aZz
129 SeINT b3 line faads
179 ERTNT
L
22 L




v.'V

=

411 PRINT "TQ DISPLAY IONOGRAMS FROM IUST 1 OR TWO PATHS RETUURM FATH NUMEERS,
417 BRINT "FOR EXAMPLE . FOR JUST PATH | RETLRN i
413 FRINT FOR FATHS 2 AND 3 RETURN  C3¢
414 ORINT "FOR ALL PATHS . PULISH RETLEN®
415 PRINT
118 PRINT ICE: ";
417 GQSUR A:rfora
413 IF A8="" THEN 50TQ 428 i
419 Plot!=0
422 Plo*“=®
42 ct3=@
4272 FOQ ¥=1 TO LEN(AS)
4273 IF AS(K K1="1" THEN Plot!s!
124 IF AS[¥ ¥ 1="2" THEN Platl=2 i
125 IF AS(K x1="3" THEN PlotI=3
478 NEXT ®
427 IF Plot!+Plot2+P1 @ THEN £OTO 433
422 Plot1=1
429 PlotZ=2
432 Plot2=3 .
131 FOR Pathee=1! 70 2 I Plot all of pathn |, then nath 2 treem catn 7 '
432 IF Patnee=1 AND Plotil..1 THEN 5070 Ne«t_pathse
433 Plot2 "2 THEN 5307Q Ne.t_cathes
134 -3 THEN BQTD Ne.t_nathee
435 uuar+=® :
128 FOR Kk2=Kfirst TO Klast STEF Stensize N
437 IF Qeat$(KE21(48 . 4831=UALS(Pathea ! THEN Juant=Quant+t .
138 NEXT K2 '
1213 IF Quant @ THEN GQTO fcahead
142 5072 Ne<t_pathee
44 ar G08UB 617 v Fatoh list of jonoagrams
447 a0TD 356 I 5o nack & asv for grams to5 be 3i3ola.ed
443 Soahead: Newpage$="YES" | I ionograms cer cage ¥
144 CN UWEY 2 5073 Do_rothing
445 MNowk =9
148 FIR Ki2=Kfirst 79 Klast 3TEP Steosize
147 DJ18=JcatSrt 201,123
113 IF DeoatdekE2  [48 431 ALPPathae s THEMN 2073 281
1148 Nowk sNowk + | !1‘
4GQ 30SUB Disolavgram ' Thiz 13 *he roytime nm ariIn” 3
45! FRINTER IS 7@ ' series of 12noQrams 13 Tictted
482 IF Newpage$="YEI" THEN
167 FRINT IHRS('2: ZHRE( ' isoage =2zt
1584 PRINT CHR$( 12 CHRE 130 COCHES(1Qi=yiZe Lime f2ed
155 Newpaged$="NC" CHR3:(!Zi=narrow l1re fead >
158 ELSE
157 PRINT CMRS¢(' boiine fasd
153 Newoage$="vEZ"
183 ENG IF
259 ACZUB Harza oo
b
1
1‘
i
|
|
!
|
23 q
!
|
— d




461 NEXT Kk2

462 Ne-t_pathee: NEXT Pathae

483 PRINTER IS !

164 CONTRQL ZRT 12:2 'KEY LABELS ON
485 307G 88

48R D:rzplavgram: F IF LEM(GIE Y10 THREN 3 132
4R7 OUTPUT KBD:CHR3({ 2G5 RCHRS! 78 ) I Clea
S0GUB Plot_zri1d

L]
1]
oy

-J M I

o g s

g
9
] CSIZE 4 ..8
71 TF LENCQIS=10 AND 013012 ,121 - " THEN GOTO a7s
272 LAREL " "iG B
173z 2372 475
174 _AEEL T3
4758 FEINTER IS ¢
178 PRINT SPTS:CHR$(12) 16} | CHRS(12)=L1ne fead
477 IF Jlast$="" THEN 3070 481
17z PRINT IONCGRAM®
179 FRINT JZING 22Q:Nowk Suant
1329 IMAGE 0, CoF " IO
121 PRINTER IS 1:EQL CHRE( 13} ! End of line seguerce 1s TR aonly (no LF?
1272 PRINT 1JSING G185
187 ENTEF 2Gramoath 1+14Z«0KkT=1; LSING "33B8A":T1tles
1za 38=T +1as{1 1Q]
LacESs JB=T it les( 13,400
4E8 Pathm=uaL: T1+lasl23 230
127 Cela.$=T1+t1a3[51 Ga]
1E2 Dat$=T:41123(353 83]
1£9 T.m$=T1+128{72 .76
133 STNTER 3Grampath:ilagoi+:
22 MOUE 7S 3B i
257 1,406
383 uélNE 111 . TimS
194 258
35 L3IMG
128 TIA
137 I
133 z12ma)
220
s
Sz
Taz
ERRs
28 iR . fzard
SA6 Fi-3* _swzec EMNTER 3%rampatn 4+147«ki2-1 i ]speq #
Sav r=T
23 WAT Zoaz= S5,2.18%2.2 +lscecs
Q9 EIR O I=r T2
51 T Gfgezs ] Tizgrim T T2

24
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RPLOT K]
PENUP
NEXT

FRINT USTING S1S:k
IMAGE " SWEERP * 3D
SR H1=! TO 1395
ENTER 33rampathiispec! «?
Evan_sween: H=T#H|
MAT Soec= Iscec
MAT Scec= Spec+( 32762
MAT So=c= Spec/{2GBH}
FOR J=t1 TQ 220
Spact 1 =INT/Sgas’ ]
Soac: J=Sgmc Jir5 2
IF SpeciJ. . Diserim THEN
RPLOT 2k ]
PENUE

Odd_sweep: K=2eK1+

MAT Spec= licec

MAT Soec= 3oec+(317BR:

FCR 1 TQ 220
SoeciJ=Sgec(]: MODULD
Spec(J =Sgac’ /51,2
IF Spec{l) Discrim THEN
RELOT Zext+t
FENUP

PRINTER IS !
BEETLRN

R A R R R R R

Satitima: 7 Funct:iong
Funct o
TUTEUT o« 375
JNOMEY 2 1ng
TN OYEY ! ing
ON O KEY 2 2
N OHEY 3 c
S 0T 8
CN O KEY 3 n*tning
ON FEY 3 =]
agcue D
FRINT
SRINT "Cate sm tima statad ap
PRINT

(XY}
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m

PRINT “ENTER UNIUERSAl DATE 0D MMM vy oty

g2 OFF ERROQR

563 STATUS CRT . 1:Nowlire

S84l STATUS CRT @:Nowsol

SE5 GOSUB Askfora

568 Qldyrsecs=D0ATE(DATES{ TIMECATE 1 013 date in zecond:
587 IF As="" THEN

SE8 CONTROL CRT .1:Nowline

Ep3a CONTROL CRT .Q:Nowcol

572 FRINT DATES(TIMEDRATE )

571 Newvrsacs=0@

g72 G0TO G132

ST ENG O IF

57l CONTROL CRT 1:Nowliine

STS IONTROL CRT2:1

578 ON ZRROR 30TO SR2

277 Nawvrsecs=DATE(AS)

5732 IF Mewwvrsecs 2,02682912E+11 THEN GDTO SE
g7 [F Newvrsecs, 2. 1320522246+ 1 THEN /0T0O 5RQ
52 ZFF ERROR

521 Date$=A3

Ga2 Nowlire=Nowline+!

223 CONTRL CRT . i:Nowline+]

SER TOMTRIL CTRT Q41

525 SQINT CENTER UL TIME (HH MM 333 "

<35 AFE £3PROR

z37 STATLS CRT t:Mowline

322 STATUS CRT d:Nowcal

29 TO5UR Ask fara

239 Tildtimasacs=TIME/ TIMESCTIMETATE ) =¢*:me yhen Lhg RETURN was
Sat Coag TH

532 e

S21

3¢5

37 na~1

= Nowline

= i

s 525

z eyl MECASI L 233" 3ASIL BI3tLASM7 31
= TC MNawtimesacs @ THEN 3070 S35

3 15 liaw 2zacs I£I33%,333 TeEY 307D 325

225 1T MNew.mzezs=Q THEMN

i SET TIMEDATE Dldursaczstlegtimezacs

227 2577 0502

£23 ENC IF

223 IET TIMECATE tMayurzacz+Mayt imazans

202 TUTEUT WEL:TWRE IES L INE3 7Y v Jlear scraer

26
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gt QFF ERRCR
612 IF Dlafunction$="REZORD" THEN 50TQ Racord
B13 5070 Meny

\

lessreenrenrrers PRCOUCE CATALD

)
m
bd
T
n
12
|
]
e
w3
v

ICMOCGRAMS stecnttesetesersnsa

I3

7 Oldfunctiond=Fynction$
3 Functi1on®="LI3DI3CGRAMS
h - Q List_grams: SRAPHICS QFF
Acg=""

IF Catuntodate$="VES" THEN 30TQ 845

ASSIGN BGrampath TO +

ON ERRCR GQTQ Fila_srraor POIE NQ U IONOGRAMST F
ASCIGN JBrampath T2 "IONDSRAMS'
OFF ERRQC

LE. IFZATE inE

(VD]

D3N s L) - S

[0 T 0V O T N % TN G T O TN S 0 Y R T 6 T 6 T o T

[ 2 e 6 I p 0w ST S NS R o e o I 0 IRV S s 5 g IS s p Bw p B w p R n N0 0 B ap BNV

1 CONTRQL QGrampath 7:11614 MOUES ECOF MARKER TN ExD OTF FTi S
ENTER @Grampath 41814 USING "d40":Jcattest
IF lcattest=0Q THEN
3 Jcat=0
Q IF Furc*ion$="RECIRD" THEN GQTH 873
s 1 IF Function3d="0I3PLAY" THEMN G0TO £33
- z PRINT "THERE ARE MNQ IONQGRAMS RECCRDED NN THE HARD DISZM
33 Catuptodated="YES"
4 RETURN
R3%5 END IF
B36 IE Jeoat=Jcattest THEN GOTO 543
827 Jrat=Jcattast
533 FOR ¥=1 T3 lIcat
5829 ON ERROR GOTC 843
540 ZENTER Q@rampath 1+14Z2#(K=1) UYSING "23EA":T1tles
£ Jocats(Ki=T +]la8[t 42]
g4y NEALT «
£43 OFF E°9ROR
521 Catuptadate3="vET"
g4c IF Funct:ion$="RECIRD" TREYN FETLRN
545 IF Fynmctioes="DIZPLAV" THEN RETICN
£47 SRINTER I3
542 TUTELT wBD:OMREC 2SS "AIHRECTE © Zlear zcoraan
549 Dispiav_list: PRINT USING 553: Jcat
552 IMAGE 2% "THE DIZC TONTAIMZ THE SILLC0WING" UD . IONCGRAMI
851 FOR %=1 TO Jcat/ g+t
8§62 PRINT USING BEZ:JcarB:her -9 Joat§iSem .- Jc3t3i6en =T J23%3 Ze-
Gecat$(Bsku-1 . JocatBiSev .
z IMAGE SC'QA ) X
d MEXT vy
= PRINT USING 'K 271 "HARD TIFY Ny
8 Ag=""
7

GCSUR Azt fara
I URCS A VDL et THEN
STATUS £R7T . 1:-as

TONTRCL IFT t:ifAaa-t
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Q) S MUY R G )~ S ap Q) =)

[ESRRVERNYS RSO IRV Y RENY)

[FS QIS
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PRINT "
RETURN
END IF
PRINTER IS ’01
PRINT USING BBE:TA (TIMEDATE )  TIMES(TI
IMAGE 88X, llA x_sa . "2"
PRINT USING bS@:\c

MECATED

FOR ¥v=1 T0O Jcat/ﬁ+1
PRINT USING 870:Ccat$(Reky -5 GoatBi(Beky~-4:
cat$(BeKy-11 QDoatB(Heky)
IMAGE §X BC12A 22X
NEXT Ky
Acg=""
PRINTER 13
RETURN

File_arror: QFF ERRCR
ASSIGN BGrampath TO «
ON ERROR G070 579
PURGE “IONOQGRAMS™
ON ERROR 3072 881

CREATE BOAT " IONOGRAMS" 41614 400

D at s(sit/ -3

K3
Y]
1]

AR R R ZE R E R R L RS ERRRXR]

REQUEST FERMISSISN T2 FURGE ICNIGRAMS

OFF ERROR
ASSISN dGramoath TO " IONCGRAMS®
CONTROL BGrampath 7:41614
jcat=0
QUTPUT 3Gramoath 21514 USING "4D":ilcat
5072 BZ4
Raturn: RETURN I Return from requast far list of fixed-disc i1omnograms
!
leseesereserees PURGE IONODGRAMS FROM " INNCGRAMS" FILE
'
Purge: !
QFF HEY
CONTRQL CRT 1241 'oKEY LABELS OFF
ARAPHINS OFF
DUTELT KED:CHRS(ZERATHRSE: 76 " CLEAR SCREEN
FEINT [
nE=""
FRINT USING "3ZA 83" :"PUFGE ALL ICNOGRAMS FRCM DISC 7 ¢ NV
INPLT &3
PRINT WSING "2% ZQA" i LPCSIAS[T 1]
IF UPCB(AS (" THEN G073 703

Ta.3="HRS( 131 4 "PLURGE ALL IOMOGRAMS FRIM DIS
bOCHRSO131 0 AND IRR$:123 0 TURN INVERZE AND B
PRINTER I3

PRIMNT USING '39A .3":Tes3

Ag=""

INPUT A3

PRINT USING "I, 3QA":AE( 1]

IF UPCEcasy .Y THEN H/0OTD 723
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ON ERROR 6079 Ragd_or_rno_file bIF MNQ " IONQGRAMS™" FILE, SET licat=
ASSIGN B3Grampath TC +
ASSIGN BGrampath TO " I0ONOGRAMG
ENTER 2Grampath 41814 USING "10":Jcat
OFF ERFRQR
Jcat=0
QUTPUT 36Grampath 41614 USING "4D":jcat
CatuptodateE="N0O"
QUTPUT KBD:CHRS$( 255 RCHRS( 7S t CLEAR SCREEN
PRINT "ALL IONQOGRAMS HAVE BEEN FURGED FROM " "ICNQGRAMS"" FILZ,"
MAT Qcat$= ("""}
G070 74
QUTPUT KED:CHR$( IS5 1A CHRS( TG i " CLEAR SCREEN
G0TO 74
{
Bad_or_no_fil=: PRINT "PROBLEM WITH "' IONQGRAMS"" FILE"
ON ERROR G270 728
FURGE " IONQGRAMS”
CREATE EBDAT "IONOGRAMS:HP734Z 1197 2" 415814 489
SSIGN @Grampath TO "IGNOCP&MS”
QUTPUT BGrampath 415814 USING "2D":1Q SETT JCAT=Q
QFF ERPQR
RETURN
1
Plot_grid: | ¢etvcrsnsseness FIDT GRID #+¢ttsesscsrstcctetsertessctnecses

1

I If the 1cnogram arid pattern 15 stored in arrav GRIDARRAYI1213@: 3LIAD

it into the crt dizolav, If 1t 13n't there, get
If 1t 1sn't on the disc, generate 1%,

I
t
QUTPUT KED:CHRB(I2G55/ACHRE{ TS s ¢ CLEAR SCREEN
QINIT
GCLERR
SRAFKICS ON
SHOW 1 S12 I89
Xzera=15%9
Yzero=7Q
IF Gridreadv3="/ES3" THEN 5CGTC 287
ASSIBN BGridoath TQO «+
ON ERROR 53070 7ES
ASSIGN AGridoath T "BRAMGRID:HPTSAZ 1a1Q2"
ENTER B0r:.agpathibridar—avi <.
QFF ERROR
3072 387
R

IPLAT @ .-9
IPLOT 2.9

FOR K=1 T3 14
IPLOT 12,9

29
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3
7313
73
73
783
794
795
73h
Ta7
L
729
-2
Q!
2¢2
=0z
224
205
08
Q7
%23
£99
219

IPLOT @.-5
IPLOT 9.5

IPLOT 10,2
IPLOT 2 -9
IPLOT 0.9
NEXT K
IPLOT 10.0

IPLOT ~12.0
FOR K=1 T0O G

IPLOT 2,20
IPLOT 6.0
IPLOT -6.90

TPLOT 2 .72
IPLGT 12,92

IPLOT -12.0
NEXT K

IPLOT @11
IPLOT @.-10
FOR K=1 TO 14
IFLOT ~-10.9
IPLOT 0.5

IPLOT @,-5
IPLOT -10,2
IPLOT 2.9
IPLOT 2.-3
NEXT ¥
IPLOT 2 -1
IPLIT =122
IPLOT 10,2

FCR =1 70 S
IPLOT 2.-22
IPLAT -5.0
ILOT 5 2

PL3T Yzara . {zers

FIR =1 TQ !
MCUE “zero+ K-11472-3.5,
IF @ 5 THEN 3070 31!

MOLE 4zaro+.K-1,¢29-7.5

LN
-~
ti
m
3
)y
]
bl
U

u
¥
D
3
bl
i
J
un

AE= Rl B en )
CABEL ASY 1T
MOVE K:ero4f#—ti‘2®:¥:grg—h5
LAFEL AS[2.2l1

3070 302

30

"
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LAREL UALS(2+i)
NEXT K
MOUE X
LABEL "FPREJUENCY (Mhz "

FOR x=3 70O
MOUE Yzer
LABEL vAL3(K
NEAT K

MQUE Xzero-3Q fzarc+1ld
LABEL "TIME"®

MQUE Xz2ro-3@, 7zera+1d5
CABEL "LDELAY”

MCUE ¥zero=-29 vzaro+ 3]
LABEL "«m3ECH

FENUP
MOUE Xzarc Yzera+I20
RPLOT Z230.0 .-
RPLOT 280 .91
RFLOT 2 .51
MOVE Xzero-30.Yz2ro+245
LABEL "SIG"
MOUVE Xzero-39 .Yzerc+l32
LABEL "(dBm)"
MOUE ¥zero . Vzero+2l9
IFLOT -5.2
IPLDT 5.0
FOR K=1 T0 S
IPLOT 2.
IPLOT -5 .2
IFLOT 5.9
NEXT K
MOUE X-ern-d47 Yzera+lt3

LABEL "-1Z2J7

1
¥

MCUE {zera-35 Yzerc+’61
LAEBEL "-35"
MOUVE TR ,37S
CS5IZE 1,2..59
LABEL "MNAYAL REIEARTH LABQGATIRY ITNCGEFAM”
MQUE T8 ZBQ
CSIIE a,.408
LABEL USINS 862
IMAGE 23x  '0="
LABEL 'IZUNDER FATHY
MQVE Azaro,7zer2
! CONTROL CRT '24
3ITORE Sriaarrayi e
' CONTRCOL CRT 12:9
ASSIGN 23riapatke TD e
CN ERRCR 3073 2R3
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PURGE "GRAMGRID"
OFF ERROR

CREATE BDAT "GRAMGRID:HPT942 . 1427,

GFF ERROR

ASSIGN 2BGridpath TO "SRAMGRID®
JUTPUT B3Gridpath:Gricarrav! +)
ASSIGN 2Gridoath TO «
SLOAD Gridarravie)

OMN KEY 2 G0SUB Do_nothing
CONTROL CRT 1232 I Kay
Grigarray$="YES"

MOVE Xzersc .Yzero

SRAPHICS N

RETURN

Ay

RETURN

REMOUES =UNCTION

labals displav

OF USER-DEFINED HEY

| eecerreessrecs JUBRAUTINE FOR CHANGING

—
o
IN
T
-

LR R R R R R ERBEEERERRESEERJ

PATHLAEEL =

Parthlabels: ON ERROR GOTD 388
ASSIGN BPath TO +
ASSIGN @Path TO "PATHOATA®
CFF ERROR
ENTER @Farh:Patn$is) Lat(«: [ongle) Tdelavlie¢) Opsagd/+
RETURN
CREATE BLCAT "FATRCOATAY 1 G200
JFF ERFCR
Patng: 1 '="ISABELA (PR TQ NRL"
Pathg: 2 ="CORINNE (UT> T NRL"
Path3(Z="0RIVER Uk TO NFL"
Lat’ 1=
w3natl =
Latol =9
“onge 2=
~at. 7 =9
~angs 1=
Taalal R
Tzela, b 1=l
Tdelia.'l =9
Taeiave 2 D i=¢
Taelay J .1 .=1
Taala, T,2:=30
Tozeg®it ="' % 42 53¢
losegs I =05 12 TSy
lzsegd Z="20 '35 I3 45
ACSIIEN 3Pz TT CERATHOATAC
JUTFUT 3Fath:Pach3. el _at e} (ang +) Tdela. #: Cozegf+)
FRIMNT 'PATHLATA FILE ITURED wlT4 DaTA
PRINT "LeNGTHR CF ODgosand ! ="' BN Jozecsi !
PRINT "LEMGTH OF Scsegd! I =":1LEN(Io3ecd!

32




—7. aa

911 PRINT "LENGTH OF Coseg$(31=":LEM Oozeq3: 31
PRINT Soseg3ix:

GN @Fatn TO «

K

(VS sy Te]
Lirs

[Nepyis]
- O Ul -

Changecatns:!
QUTPUT KBL:CTHRSE 285X ORRBTE s CLEAR SCFEEN

0 0

1
1
H
1
13 OFF TIME
319 CONTRGL CRT 124! P KEY LABELS OQOFF
328 IF Paths(1)="" AND Path$(2:="" ANL Path3!3)="" THEN &G25u
a2 PRINT "Present path descriotions are:’
az2 UE=CHRS{ 132 I UNDERLINE
3923 Ng=CHRS( 123 I STOP UNDERLINING
324 SRINT
325 PRINT USING "ZBx K":'Time Jelay’
328 PRINT USING S07:US3"Path"INS$ UB3"NMame IN3 3L m:in"Z13 UTd"
perating Segments’IN3
327 IMAGE I1X K, 8X K 19X K, 4X K 54 K
328 PRINT
329 FOR K=1 70 3
33 PRINT USING 931:K Paths(K: TdelaviK ., 1) Taelavik 1 Joseg
3t IMAGE 3D .4X 2%A 1% 20 ,5X .20 .oX . 22A
232 NEXT K
933 PRINT
334 FRINT "To change a path description, ENTER 0 2. or 2.
335 PRINT
326 FRINT "PATH 7O BE CHMANGED: "
57 AS=RPTEC"{" 28Q)

9z8 ON KBD 6OTT 353
3Z3 QFF KEY

349 CNOHEY Q@ SQ3UB Do_nothing

41 ON KEY ! 303UB Do_nothing

342 ON ®EY 2 GCS5UB Co_nothirg

a4z OM «EY I 50Q3UE Do_rcthing

S44 ON ¥EY 4 GCSHR Do rothing

315 IN VEV 5 20TLE Do rathing

345 ON FEY B L CCUITT Y 50T 1T

47 oNOKEY T3 Do _natning

543 ON KEY 3 G Jo_nsthirg

343 oM oKEY 95 Do_rnothing

350 CONTROL CR T | KEY LABELS £M
361 5270 551

2362 !

363 AS=KC(3

3C4 CONTROL CFRT 1240 O NEY LAapBLS TFF
353 OFF KEY

358 IF A$=CHR$: 2SSO CHR$/S3 Y THEN 3072 3I7
357 FRINT A%

363 ON ERFIOR G373 S8

3593 IF LENCAS =1 AMD NUMOASY 213 AN MUMeAs: &7 THEN 3072 &2
359 CFF ERRLCR

33

m

AW,




36! GOTD 74

362 !

363 OFF ERRCOR

364 Ptn=UAL(AS

265 PRINT

356 PRINT USING G UK New nama far gatn ' PR "

A~ b
)
e
iy

367
353 PUT
3813 AF=AS &PPTS(' .
Newnaitn3=Aas(1 .28
SRINT USING "¢ . %

3

3

3
h
sl
[7T]
ot

tH $H W

— L

= o
-4

3 3

-

0 W0
.
-

tRPTB(CHRSE(3 11 t CHF$(8: IS A 3+CK
@)

572 PRINT JSIMG "F 4" :RPTE(" "
vz tH "'nP’S"HR$ gy e YOIHRS0S) IS A BACH
i74 '355“:J5woath$
373
375 DK e New time dalayv for gath
g77 - _ min:”
a73 R 1%
373 INPUT A3
580 IF AS=RPTS(" (" 220 THEV
331 Newmin= TuelavxP h.ot)
352 GoTo 389
382 eND IF
924 CM ERROR 507D 978
355 IF OJAL I AS D QR WA_. 3.9 THEN GOTC 379
2zZ8
e
3&3 =UALIAS)
353 '%:#” FPT2(CHR$(3) 7 ¢ CHR3(B)= BACKSPACE
3992 KR gRRPTSO " B
33 "X 3" RFTE(CHRS(3 . T)
327 "DL2tiTdalav PRt )
323 RS- 2 "nin _ gac"
RN 1]
3¢ N
385 = A HEM GOTO o
33- oM 7 3¢5
3%z = L J CROALCAS, B3 TREN 30TIZ 395
=32 IFT EREIR
VAL Ta =UAL A%
P! s N WU RPTSOCHRSIS)Y B
1222 o5 o Fov i THdels,(Ftn 2" zac
27 MewszeI= deiaw Prn 0
1204 ==InT
18 SEINMT LSIG e Dos gt Mew ac2rating segmentz ¢
1228 A%=Cpzeg3 P
A NRLUT A%
1203 Megopzegi=~3{ 9]
1 a03 STTIGH 3Rate TT e
39 A33IGN BP3cn T "EATHCATAC

K ]

K>

9

l®

S




1« ~vcllable ® Liil does not
wimsit fully legible reproductioa

1o ENTER QPatn:Path3i«: Latie) Lorgi+«: Tdalays «. Oos203i+
1912 Path3iPth=Newcath$
1212 TdelayiFih ! .=taym:in
1214 Tgelay'Ptn 2 w
1015 Josecd/Pir  =Newoniacd
1216 ASIIAEN 3Fath TO
Par7 ASSIGN 3Patrn TO "PATHDATA®
19013 QUTPUT BPath:Patn3i+; Latt+) Long ¢! Tdeia. i+ Josegd «
1213 ASSIGN BPatn TO <
1220 G870 Changepaths
1321 IF Funct:on$="8ECORD" THEN 5070 Record
1922 G070 Meru
1922 1
1201 ¢+ eesesrre THEANSE 3 IF IOMGORAME LITTIT D00 CIINIRRAMIT TIRTITIS . sesseeas
Q25
1925 ASSIGN 3Patn T3 +
1227 ON EPFCIR 30272 1903
1223 ASSIGN 3Path T2 "ICONOGRAMS”
1929 SFF ERRCR
1030 COMTROL 2Path 7:d18'3 ¢ MOUES EOF MaR<ER 7O END DF SILZ
1231 ENTER 2Patn. 11811 USING 10" :Jcat
1QZ2 PRINT "LISTED NUMBER GF [ONCGRAMS oM TAFE I3 “:lizat
1333 PRINT “"EMTEIR MNEW NUMEER 2F I0NCGRAMS:";
INPUT "=" D2
PRINT I
SUTPUT 2Patn 21511 UIING "4l ¢4
PRINT "NUMBER OF IONOBRAMS HAZ ZEEN [nANGED 70 :
G0OTO End
I
1222 ' #ses BOUTINE TO TMPLUT QAT EROM pE¥ECLART GITHILT ImanSIn: -5 222l o+

<
-

142 Asifora

1243 STATH

Tada STATU 1o

1945 Sracy

HEORES IF Fy

1317 SN RE

1012 S0TC

1349 “avbhoar !

ALY IFOLEN:¥bdin3 * z

1951 TE UMiKkbhding{ D 21 =80 "=EN | Fe-zgrize sacnszace [=mF30IZT LI-RE o2l
1382 e - T

1057 4%

13564 3G

1385 END

1958 IF NUMevb3ins{Z cnize 3bsag scasce =S8 1%z LI-8% ol
1357 AE=R3y "

1062 GCTD 1263

1223 ENG IF

1262 15 r5dir3s0HF3CIES RCWEG 33 TREIN O 3ITD [rput_done ) Serigrize SZTLRNM e

Copy available w0 DTIC daes not
permit tully legible reproduction
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