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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. /

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 102mm 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 I shows a photograph of both the original CRT disp1,av from a
sounder receiver and the ionogram data after being digitized, recorded, and
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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 1-second intervals. In
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 ionogram, 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
Tah1e II and illustrated in the block diagram of Figure 2. The last item, a 3-



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 not 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 digii' d.

IV. Computer Programming Details

Data collection is controlled by the BASIC computer program CHIRP4, a
listing for which is given in Appendix A. In 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

IONOGRAMS BDAT 16,645,600
PATHDATA BDAT 5,000
GRAMGRID 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 Tables III, IV, 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. If 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. 0 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
30Z.

V. OPERATING PROCEDURES

With the equipment indicated in Figure 2, data collection is controlled bv
RUNning the program CHIRP4. A listing of this program 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 whic
the program will label the ionograms from the three sounder paths. Since
accurate time and path information are essential to the integrity of the datal
the user is requested to verify the correctness of this information. 7he
program waits for the start of the next ionogram and then records it and a "

following ionograms until RECORDing is stopped with the QUIT softkev. Up t: to
ionograms, equal to the full sounder output for slightly over 24 hours, can 1
stored in the IONOGRAMS file, after which the data must be transferre oe

magnetic tape for permanent storage. The operator may also stop the pzrura.m
with a PAUSE or RESET computer command. When data RECORDing is again state.
the computer remembers the previously recorded ionograms. Thus. if the ce- -e

records 20 ionograms and then is stopped, it will start recording ionooram
number 21 when RECORDING is again started. If the com, uter is sto:,'ed in
middle of an ionogram, the fractional ionogram is not retained in storac.
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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 copies 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 "IONOGRAMSI:7942,1402,1" [RETURN]

(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]

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 soft 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, th-
operator is asked twice to respond affirmatively to a question regarding his
desire to purge the data file.



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 standaL-.
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.

P
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Table I. Electronic Signals Extracted at Jack J7
from the Barry RCS-4B Sounder Receiver

BARRY
PIN SIGNAL DESIGNATION SIGNAL DESCRIPTION

1 GND Ground

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

3 S/A Spectrum Out 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

4 S/A Clock (3.3 kHz) (not used in data collection system)

5 Sweep Run/Stop (SRS) TTL LO during each 279-sec ionogram data
collection period

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

7 Upper Frequency Limit Sounder scanning range: LO => 2-30 MHz;
(UFL) HI => 2-16 MHz

8 Path 1 TTL LO when path 1 is being sounded

9 Path 2 TTL LO when path 2 is being sounded

10 Path 3 TTL LO when path 3 is being sounded

11 nc

12 nc

7



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

8I



TABLE III. Organization of the IONOGRAMS file, which is

created as a data (BDAT) file of 41614 records, each of

length 400 bytes.

Records Contents

1 - 143 Data for lonogram 1

144-286 Data for lonogram 2
287-429 Data for lonogram 3

41470-41613 Data for lonogram 291
41614 Number of ionograms recorded in the file, in 14

format

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

Record Contents

1 Header (396 characters)

2-3 AGC data (279 two-byte integers, representing the AGC

values for the 279 sounder sweeps)

4 Ionogram data for sweep 1 (200 two-byte integers
representing the amplitudes for the 200 digitized

ionogram pixels of sweep 1)

5-143 Ionogram data for sweeps 2-279 (200 two-byte integers,

representing the amplitudes for 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.)

9



TABLE V. Description of the 440-byte Header record.

Character Contents

1-10 lonogram name (for example: 03JA871345, which describes the
nominal Zulu date and time of ionogram start)

11-12 " " (2 blank characters)

13-40 Path name (for example "TINKER TO FT HUACHUCA

41-48 Sounder path number (l,2,or 3; for example: " PATH 2")

49-50 .. ..

51-56 Time delay of sounder transmitter start (for example:
01M50S)

57-58

59-69 Date of start of sounder transmission (for example:
15 Jan 1988)

70-71

72-79 Zulu time of start of sounder transmission (for example:
16:17:11)

80 "Z" (referring to Zulu time)

81-400 Blank

10



NRVRL RESEFRCH LABORRTORY' 10NOGRAM 04MP881910
G1BRLTF TO L D=.57 4Har[988 19:1:29Z
5OLMDER PRTH 1

-65-
SIG

4-,

TIME
DELRA 3

(nSEC 1

Figure 1. lonogram 04MR881910, representing HF propagation over the
Gibraltar (UK) to NRL path. 'Fop: a photograph of the CRT display
on the RCS-4B sounder receiver. Bottom: the same data after
digitization and (lisp] av on the NRL data recording system.



35' WHIP ANTENNA

BR COMMUNICATIONSHP25

RCS-4B
TH-INKJET PRINTER

SOUNDER -RECEIVER

NRL HP9122D
BLACK BOX P1235BT.ICGGER-CONDITIONING 3.5" FLOPPY

CIRCUITRY DISC DRIVEDAABFE

1A

IF

H P9861 OA H P7942 A

AID HP310 COMPUTER CAXE DISC'
CRTRIDGE TAPE

CONVERTER 

BR CO DR IAV ON

Figure 2. Block diigran of the obliqueI-inciclencc,-s(-)uno(,r
data collection system.
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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 converter.
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Copy available to DTIC does no'
pimit lhdly legible zopzoduction

I PROGRAM CHIRP4
2'

3 This Prooram for the Hewlett-Packard 310 ccmouter enables data from

4 a Barry Research RCS-4B ionosoheric sounder receiver to be recorded
S on an HP742 fixed-disc 5toraoe unit and to be reoroduced cn an
6 HP 222SA ThinkJet orinter.
7

8 Uo to 291 ionograms may be stored in the "IONOGRMS" fi-ed-disc fie.
9 In routine ooeration, the "IONOGRAMS" file is filled: cooled onto a !/4"
10 cartride magnetic taoe, and then oured, making it oossible to ;ill

11 another "IONOGFAMS" file. Uo to four such files, tyoically named
12 IONOGRAMS!". "IONOGRAMS2". "ICNOGPtMS3". and "ICNOGRAMS4". can be
13 cooled onto a single 6S-Mbyte taoe.
14

15 The "iONO'R MS" fied-dis.: zile contains 41614 records .f 40 ',te0 eact-i.

16 Data for individual ionoorams are stored in successive bloc :.s fo 1-7

1I records, eacm of which has the followic format:
18

19 Rec. I Header (400 characters)

20 Recs. 2-3 IAGC. 279 integers of AGC dta (in 4 00-element array)

21 Rec. 4 200 inteaers reoresentino SPEC data for first sweeo

22 Rec5.5-143 139 records of 200 characters each. in which the

2_ least sionificant bytes reoresent SPEC data for one

'4 sweeo and the more sionificant bytes reoreent SPEC
25 data for the foilowino sweeo
:5

27 Pecord 41614 contains (in 14 format) the number of ionoorams recorde_
23 in tre " IONOGRAMS" file.
29 1
7 I The CSUB routines at the end of this orogram must be loaded frcm '.e

HIF9R3645A software for the HPES6A0A 40C interface. The, are required

32 only for the RECORD function.

:4
35 Procram wrvtten cyv

Z6 Mark Daehler
Code 43

Naval Research _aborato:r'

Washinoton. DC 20Z75
40 f202)767-231

42 Latest revisicn: 5 Acril 1938
43

44 OPTION B:E I
±5 311:7

45 PRINTEP :s
.1 COTPOL ORT)> ''eY labels off

48 PRINT -Hps 13 ;t 0c n ln i- a'd inverse ,:gec. it -n
.1 'iJ'F'jT 'EC:H$E5.?,C =$TE,; 1Ie=r screen

;77 3 ,Pr'BE :"-2 7 i .1- .....

51 7 j' es 7;, L .-' rd , 0 series d :omcatlo!e

I r.~ c~ eari _ k

16



COPY awdliobl. So DTIC does no

5 3 DIM Soundata(5 .Sdat 4,10 .! c,400):Title$C3j96KHou5 eeck 7 .'.£cec200-Tmo

SA DIM Lat(3).Lono3(3,)OC)0eC3$3,[0)-.NewoatSC2S]NeWO05eo$['20)3C200)O

S5 INTEGER Is oeC( 00 1 0C' 00 IcU 0G(-riarr'arv(2580j- r~ontr .rath iterc
200) .Tdelav( Oi:3-2).Tdmin.Td~ec i"-at te~t

56S ALLOCATE Ocat$( 294)[f46]
57( Function$=PROGAISTART"
58 Gr idreadv$='"NO"
59 Catuiotodate$="NO"
60 Journal$="NOCJRN(AL
61 DIM Mo)n$(36].Man2Vf24]

62 Mon$=' JANFEBMARAPRMAYJUNJULA1UGSEPOCTNOYD ) 'EC
Fz3 Mon2$=' "jAFEMRAPMY JNJLA1JSEOCN00E"

64 Discrim~=.4S
E z Halt$='"'~~'

66 IF TIMEDATE 2.11-7172a3ISE+11 "HEN 5'SOTO SEettime i ZR 0

67 Menu:'
68 Oldfunctior$=Furc- i~n
69 Fu nc t ion$= ME NU'"
70 IF Oldfunction$="CHANGEPATHS' THEN GOTO 7-3
71 OUTPUT KBD:CHR$(2SS&CHR$ -S5!: i Clear screen

In F Oldfunction$='SETTIME" THEN GOSUB Disolavtime
PRINTER IS

74 OFF ERROR
7S CONTROL CRT,12:0 ITurn on user-key lanels,
76G ON KE' 0 LABEL 'RECORD".1 GOTO Peccord
77 0ON VFY 1LABGE L 'DCIS PLAY' 1 G C.,TO 33

73 O EY 2 LAt BE L "LIS SPS I G t2S L £7
79 N ~:E'' 2LABEL PUG C'GTO re
30 ON K EY 4UG GOU o~ohn

31 0ON k EY S GO01 S Do-no t h in
O213N KEY 6 LABEL UIT" 'T 00 End

33 O kEVy S LI'SU 0D0nothina
34 a 0N k:EY 3 LABGEL CHANGE PATHS'I '70T Chancecat hs
__ ON K E' 9 LA BEL S:ET TI".E ~1 G OT 0 e t t me
'6 1P ~u r r.$ 'S ET1E" THEN OO3

Sad GOT73 L--,,-
T IF Cl7n-~n=P'3ASAT HEN

30 CONTROIL CRT-1:1 I Set toc CRT !I me

92 PR INT A $: NAVAL RESErPCH L p6,OPAT7

93P P!N T W~ ''ASH INGTON DC -077S ijSA"
9P P ,N T

PP '.NT 4$;'CH:-PCZ.WICER :NISA ECRI' ~~~
96 i~lnc tman
97 END IF
9S IF Furcti S='7PL-;'f" TH.El' Pr.INT PPT$--HP'( 10 :'7L-4 '' T:'~ I'

P- A MS : THE PE2I:E:TE ;-'''

20 cunc t i r$="'lU
13! !'-nTC<.I[ Loco

Copy ,VCj1mb1. wo lrIC does DOt

V17i lully legible Z~ou~



154 CONTROL @Gramoath,7461A I Set EOF Pointer to end of file
155 '3OSUB Plot arid
156 Catuotodate$='NO"
157 IJ$=PPT$" .5
Is6 OFF KEY
153 ON KEY 0 SOTO Do-nothina
160 ON KEY I GOTO Do-nothina
161 ON KEY '2 50TO Do-nothina

12 ON KEY 3 SOTO Do-nothing
163 CN KEY 4 GO- 0TO Do0no t h Ing
164 ON K EY S GOTO Do-notnina
i55 O N KEY 6 LABEL " UIT' 1 GO)TO GS
66 O N KEY 7 .nTO Do-nctnina
io ; O N K EY 3 GOTO Do-notnn
6 -N w PRY q -C 7O no nohi

1R~ CNTROL OFT .1 ! ~ ey labels on
-_0 PRTNT RPTOHP$10).S5 CHR$( 10 )=l ine feed

171 P P 1,4T I qI NGS" ICNOGPAM" " .4D" -Gramnum
172 P; INT
177 PPINTER !;I EOL O7HPV~13) I CP ,.nly (no linefeed) after PRINT statement
!* PP INT ":SWEP"

17S Stank search: Tjme!=TIMEDATE W~ait for becinnirno oD ionoaram
17 eauentiai _ can SETY". 2.031.oc*.0

S3 Seo'ent a i c 2on,' 'O!NOEP" 1 .7 .0000 .Hou5 .eeo(<
7 ine2=TMEDr'TE TT~sE2 15 start tim~e for this ionogram

F' ~ K ' e'0 Tb4EN GOTO First---a
w ~AT .10

* 2 070 Start _ earch
c in5+st _5:f Patr,=- S$;N Housr,.eeo( 15-.6 1/"- SGN( Houskeeo( 5)2 5- -7. i

TS =H-'' u=_veec, -1

_ a: P 1 TO 00 0it dIata for first sweeo

* e I T c:

'~ .,j~*~'Pat- 1!$( 2.' J=tlame of nra

02 $s'0~L

18



206 MAT 15Pec=(L1Ee 12
20 OUT PUT @G a moat m.41 3.(S;amtrnu- I :I= Oe'

208 PFINT USING 230k

209 RPLOT I .220+10*fAoc
210 PENUP
211 FORP K1=1 TO 179

2121 MAT !iec= -77703

21 Een_ 5cn:Secuentii 1 :-can( EPC~M...000701 .Sce:-

I1S Seauentis1 _= can: SO UNDER .1 7 000 H,_-5-= S *

216 -,'c(K )=Hou 5 keeD(
217 POP j=1 TO 2A20 PL -OT DATA; FiOR THIS SEEP

1-9Soeci j =iA .-Sce- j

222 RPLT -j

221PENUI P
222 NE'x T T
22: MT I t ro= S6 .2 re P um e,:t r?- a,- .e i-e

21 MAT Temo= I t e-n 1 - eai
22 MtAT Tamo= ("'S6.0*Temo

2"26 MAT 1:-oec= 1oec Teno
227 PRINJT USING 223,k'
22.3 TIMA CE SWIE P E),
2239 P L1DT 2 .2+0i-10 Ac:
230 PENUP
231 IF K1=1 THEN

2 7.-:, M ID E 366 .375
234 LeASEL C$

23S MOk.'E Xzero .Y:er:

2-36 EN. JD .1F

237 T  I=' P.E N
:3 2512 k)E 6, GC1

-~~ AE ST4

m2VE _G .l.I

T1 CND

251 LAE' 6 E' L~

:67 ENC
26-S ~ ~
263 M il -E _S

-~ l7

E _.z -7



258 MOVE Xzero.Yzero
259 END IF
260 Odd-scan:N=t
261 Secuential _scan('PEO.TRUIM .2 .. 00030,Soc(<20

282 Secen ±a _can "OUINDER" ,1 .7 .. 00002 Housleec(.
263 Ac t N1,'jHous4 eeD,' I
264 FO1R J=1 TO ':00 1 PLOT DATA FOP; THIS SWEIEP
265 Soec J )=MAX(1 0, S;oec( J.
266 IF Soec( J O.=5cr.1m THEN 269
267 RPLOT N.J
268 PENUP
269 NEXT J
270 MAT Temo= (Sl.2;-*scec

271 MAT Isoec= I=5nec4Temo

R PLOTN22+0ArK

274 PENUP
275OUTPUIT @Graroath;oa.()

NEXT NI1

2 77 PRINTER IS I
278 MAT 1d00= (Si .2)*Aoc

2803 DelIav.$=Oe"a0$CLEHe 1vV LENe t h&'

231 $= " 0"&U1AL$( T de lav (Pa t h2
292 Oea$=O,$CLEN(O$r-'1 -LEN(O0 "N&e$v I PATH DELAY (Y MYYS:; S CHPS
2: Tit'1e$=O$&" '&ULI$C(1 .21& PATH "&VAL$ Pa t h)& W&e av$&" 10Dat $&" I3T

TtieS=Titjes&PPTs, ' '.96-LENfTjtle~T, 1. Title$ S 15 36 CHA RACTERS LONM3
235 OUTPUT '~rrot.+4.slerml USING "396A";Tit e$
236 OUT7PUT f3Gr5c5th I ag c(

3 ramnIum=GrmnJmt I

258 ca+.Jca±+1

930 OU11T P UT 13or a mca.I'E SIA USI N G ' J c at
91 PRITNjT 'A;LL QUnjp

?s5 P PLC7 .

236 pp-j7 4  r

2 37 PENUP
233q NEC J

299 MOY .,E " P ,0

01 I LA-BEL I 'NG 70" 3. i t.T_$

Z0 Ime ,; :3A .O 10 A ~< .5
70 IF icurre $=-IOJOURNAL' T1HEN S3OTO 3_08
04 PrTIN EP I 701
0.o DQjN7 JS>41G 3706 :I S .Pa t nDatlT71m$.l$
06 I MAGE A PtI-=' . C.5. 11 AI I 2 .3A 7XI05,

OHTOI0 IT KCL: I -5 C ?CHRt, r- -Car ALOHA cre
0 *2Tn i -

20



310 1

311 I n.****OUTPUT IONOISRAM TO HP2225SA THINKJET PPINTF 4444*44

3 13 Herd coov: Funct~o~HPCP

315 PRINT rA6Y,!., 'lMove cursor t- ucnr left-e -cr-er : P
316 PRINT P PT$CC('HPsc 10 1 S i i je-Fpeeds

317 PRINT F IRmv OOPM rom, OQT

3S PRINT "I Pmv e "A<x- OF7 Y\/V from OP'T
313 PRINT " Rme"SEP V'From OPT

30 PRINTER IS 701
'321 GRA.PHICS ON

KJI O1i 2Lf 7 ThiB commenld recuired 'T1hen us ir.,: MP:' rr' rp 3

3 IN TEER 32( P
7~- qU-U CR772:>:-

35 CONTqOC PT i~
32 6 GOSTO-)R E 5?
27 DUMP GRAPHIC
323S RETURN

32 9 1

33
c2 PPINTER TS I
33 OFF TIME

~4 OUPUjT kE:H$%5,H$75: .ler sceen
C RAPH-IC5: OFF

Zun b r -ntons"F IPLAY",-
:1 F 0atUtodBte=NO" THEN'

37A CONTROL CRT~t;I1 I Set' OPT cvr4Cor t:lre

9 PRINT PPT(''1I"EDN LI:T -P7C?*T~

0 GOSUB List crams

CONTRO;L OPT <i1

342 PRINT QPTS( 0 A
-_I 7 -i-NTPfL OCPT 1

:~ -' END IF
7.1 P YR"

3,16 Is~Y0 OU o~ohn

ON~~~1 1 ! GOR'-P nfn

e'.rc E71 Cy - 'e LT'-T fPAM C;
- .4 - 'S -,I .nonm~r~ea

:i N REf 05Y Co ~ng
Z ONky 5 O 7012 DOrn n')'jpo

:-s2 O N 'Ef S LPL TV.G

356 S C'C riI' t revlbes;

:cT  Ouar. 0 D'uant= njmner lr:r stoc

:H7 DuINTo

21



361 PRINT 'SINGLE I ONOGR5M: 2APSEOOE"
362 PRI NT 'MULTIPLE IGNOGRIAMS: 2JU3900115-3JU83610Th

63 PRINT ALL, OR AlLI OF ONE PATH: 5L
364 PR INT
365 CONTROL CRT.12:2 I elabels on

368 PRINT "CHOI TCE:

368 N=0
269 GOSUB Ask 9 ora

1170 01S$TRI1M$(UPC3'PA$(12)
371 IF 0='THEN (30T0 365
-Z72 IF OIS='A1L' THEN

-, -'0Unt$='csat$' ) 1 F'l

,7,1 0l1s t $ =O0ca t $ ha + .10]
-5 GOTO 331

37F, END IF -

777 I 0 Q5 =P!101$_
378 IF I- o=0 THEN

2-779 (Of1irstS T IMS(Q1$)
30 Da- S-TRIM$ 01$)

231i Uuantl1 Ouant= number of jonoorams tonbe 2lotted
32 GOTO 377A

:33:END IF
3 A IF ----- THENi GOTO,-

AS3C, Q1 $=Q 1:$SlC T o o +1 I~c .

33- IF LEN(OlastS)>1j0 THEN Olast$=OlestS(1.101
2% 9 IF LENVL0tirst$';=9 THEN 0fi1rst3='0"&Ohirst$

9 0 IF L EN l'a s t3T,9 THE N 'OIst$",O la stS$
:91 I F CatuotrodateS="NC" TW E1. 'GOSUE_ List ra.mR

=ITp st0ct$ < V .10) THEN GFOTO_ Ne.tcues

tOP ~ ;; Pjx P I N M.l-E-
:33 P0'7 nF;:N~2 >fs

CNe* t:~ DR V-= T7 .rt
0

4" O7 -Chos c A' Et e$N' 0 1sT-&Hrs GTOChoepat
.107 11 ZEn,-n ThE +ic.
a03 70 Ouant .1EN 3I

13 C4
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41 1 PRINT 'TO DISPL Ar IONOGRAMS FROM JU3T I OR Thfl PATH -ETUPN PATH NUiMEERS.

at1- PRINT "FrR P7ThMIPLE FPj 1197. PATH 1 PETI:PN
413 PRINT " FR PATHS n MND 3 RETURPN -7
414 PRINT POnP .%_L PATHS PUSH PETI!RN

A 1 PRINT

11I5 PRINT " CHO ICE:
417 G SSUEP Asr fore
41.3 IF A$=" "THEN I3QTL) -12

113 Plot1~O
420 PlotO=
42' Plot3--O

422 FOP </=1 TO LEN( A$
12; I P$kl-VI I HN P 1 C 1=1

42l IF 1 . THEN Pliot2=2-
125 1 $k 3S 3 T H EN P2 lo t
1126 NFRC

42' IF Plt1~~"+l3~ THEN Rlf 3
423- P10-t1=1

10 Plot7=3
131 FR Pateel I Plot -ll o f oath 1 the-in oth 2 rr s.

132' IF Patflee AND Plot I 1 THEN SOTO Ne-t _oathee

433' IF PA-thlee= ANDl Plot> 2 THEN IOON-tcte

434 IF Pathes-3 AND P0 lotZ THEN f3OTO Ne..: _at bee

- ~FOP ks -= kf r t TOrit W teso

43 IF Oca t$(ZKk2[14PLI ?)-UkAL(Pa t hee ) THEN,1 Cuan t =u -ntl
.178 N1E AT RV t2

IF uart 0 TrHEN GSOTO Goahead:

.110 jOT 't ate

41 Pemrinccer-or: 305112 617'-ec list CF:noc~'
1'GOTO) 356 Co A cL ?, a fr ;,rmrs to cc :::a-

ioa33nhenad: N e'w caoae $ Y ES'ic 2 ±oora m oer cace

113~~ TO 1:'krs o r ot 3 6 Steos::
427 !S~at~NI21.1

11 ~ irNw'+ 11
S C0 3;0515 Disolevorim I Thj i1th roti e 1 r:

4;iPq INTER I Olser~es o'~nsmem

452- e Newo ao e$ =~Z ' TLE. EN

453 FR INT CHRS( 2='3~ e.S , ~p,~ e~

154 PRNT CHP$( 10 >PS 1 7 -HP S 10 :e .1-e e'CC

.153; EL:E

lq PRINT CHR$( ' ire fee
13.3 Neoa o e$ E
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461 NEXT KV 2

462 Ne.t _cathee: NE'<T Pat hee
463 pR7NTER is!
'164 CO NTROLH ('PT - : I kPV LABEL; ON

4167 OUTPUT KBD: HPS( 255 (&H~7SnICersre
4 63S C;- OS UB Pl-Iot+. ni d

470 CTRWF 4..c

4171 I L EN(O1 $=O 1 -)N D Q 1 0 10) - T H EN c-.-TQC 47

.17.1 'GEL S
A'R PQTNER- IS

475 PRNT P~QHR( CII, HR$( 10 )=I Ime f eed
477 I1W iati' THEN :T 3

.47$- PRINT T-j F ONPA M'

.4-' PRINT US % INS 30:Nc-wL te)Unt

4P. I>1AGE TS7 W
431 PRNTE 1 1;EOL CHPt 3") End of line secuence is VP c nl, (no LFl

PP- NT USING: 515

C.1W7  ME P .~r amrnreth t4-l43.tkkV-l SING, '3G6-,Title$

.12;7 De 1 $Tt1 src;Ir73

D2 ThTtj$5 R
T. T, 1fte$[

7  793

17 -- v r R0 . .

54 >AGE YEA. C-' ,201941.?.Z

n~- L<A' 4

~":4'

.0 : - rT7!E : cC - .I-

3C - Cl 77 0:_

-.P .xs.r:T

ZE,%j24



7-

Si: P P I .-

51 N E.N T J1
PR± PINT IUSPJTGSI

515 IMARi 1I4WE=P 7 n

517 rc a of a133 c

S51 3 E ,-n_ sw eeco: =-*11
i3 q AT SoeC= iscec
S211) MAT e-mc= soec±(TrEE8,
521 MAT S oeC= 3 OecC5E2S)
S22 FOR J=1 TO 200

_ ~ IF 3ocj rjn EN 52'3

p7'P P L,.P

K5s1 NEY T .0

7 : 0d-5L se ep: K= .*k1I+1

731 TA oc
M A T Dh r o e c+ 7 5

P OR =1 T) 200L~
54 'S-eC( T )=reC( J MOFPL 1 35

~~ S 0oecJ 3ce c /l
SP IF 3eCl 7zcr' 

7 +E N 5,DTO S79

S PENUR
P 5 CEXT i

SalE'X 7
K

S~ a ONRRI

C:- 7!-~r~ = T MCS 7! C :

- 'E 0C, D

N ' E EL 7PR,

74P P E P i OIo NT-
7: Srj 7'c *; 1a+ e l rint-e 3h 2-j znoe

N TE

256



SG6I PRINT "ENTER UNIJERSA;L DATE D0 MM 0 "
5627 OFF ERROR
563 STATUS CRT .1:Noll~cwlre
Sea STATUS; OPT.0;Ncowcc1
565 GOS US A qk n r.-

566~ ~~~~~~~~~~~ j~v~cOT!5E(~iEAE- n' ~~c
567 IF A$=" " THE N
568 CONTROL ORTA1 ;Nowiinje
56'3 -CONTROL CRT.0 Ncwcoi1
5710 PRINT OATES(TTMEOATE)

57- N NT POCL 'P T 1 :z.in

58 OONTP:; CR72:?

qg7 N - ' O GO r DT E As
JF ew,-rsecsZ.3EE 1. THEN SODTO 550

IF 1 Newvr;.± s, I11W8-;22AE+ i I THEN SnTO 560
50 PF EPP

51 Da e3=Ai

P. CnTWRO1L OR T .1 :.Nn ne+ I

7-3 ZN E'-E ULUi TMRE .4.H M M33

EAr;11S O-PT. 1:N~1

~O OSU Ak r

"" t£escT W/TTMRI TTM!nATC :,j :je n ba riE T U RN 'R urz
I~~~ A$ "~EN

Is Nezse 0 THEN GO-TO q12

%el t -n --i i e= IM D TE-0 1 -jr s c5vr,, se

N 0 L - 'P 0r

le y e e-

-, lj kN mzr

5326



61 1 OFP ERRCR
6P; IF Il~rtcS"EC THEN G7OTO n cr

P. 1 7 0 J-r

616I I

617 (DId f urict 1nPunticin$

6 13 Purc tlon$= LSDI SCGAMS
613 List creams: cAPHICS OFF

621 IF Catuotodate=" /'S" THEN iiQ'TQ 545c

822 ASSIGN @Gremoath TO*
6 ~ ON ERRCR GOTO Pi leerrz IT NO T IlORMS NJrA7

A2 CCSTGN Xremes a + 0 DCCRA
625; C'FF EFROR,

52 :Ot7ROL @Gramoathn :4161 A MU EC)P *pF rkER r E IF
627 ENTE-R %Cramo ',hat Ill USING an,"':ltts

6238 IF jcatteAt=0 THEN
62z9 JT,-at0

63 0 I F Func or$=PECRO " THENl 'GOTO -

6 11 IF Pjnrtlon3"OISPL C THEN GOTO 633
63 PPINT "THERE ARE NO IONOGRAIIS QECCRO'PEO ON THEHA 1'
673 Catuotodate$="YES"
634 RETURN~i

-N IF
636 IFcT Jct + HNPnr;7

~ \3 FOR k=l TO ha
3 9 ON ERROR GOTC' 6d13

6A0 E--NTER GF;ar.<T(- USING . -,GATitles

gA NPXT

F:. A CQR -R -CR

l -uCc zarS RFO.R TrE'J CET'.Rrj

7.1 1 KicPr IILA' T."'l ~C;Ir

S819 Discilav list: ZRINT UIN ESO lcst

50 IMAG E 7<.'HE O1 BCr CNT7A I 'I THC Lm 5WO .2

651 FO <1 TO ket:6_+1
SS" PRINT SIG6ZO- .s -r~ *>A Q;~ * -

553 MAGE S 'OA.
N<T

SS5 :PRINT USNH 1:'ARD C ''t I

866 A$=-
652 '- 05U As2 tr
663 IF JPFt E$ 1, -

55 STATS Ch P.
S660%TC F
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66' PRINT
66 2 RETUJRN
663 END IF
664 PRINTER IS -01
P6 P;C; FRINT USING 666 0DATE$( T MEDATE TIME$( TTMEDATE~
66E IMAGE BX .11 A.2 _-A 7'"Z
667 PRINT USING S60:Jcat
HS FOP Kv1 TO Jcat;6+1
669 PRINT USING 670 ;OCat$1 G*,-SE .()cat$ V 1;Rv-4 Qcat$( 6..3 O:t:(k,j-,

6 0 IMAGE GY 6 SI O~A
671 NEXT Ky

P. QPRIN TFR I
6 -1 RETURN
;7q Pile-error: nFP ERROR
67 A -SSIGN @Gramoath TO
C;7 ON ERROR 3OTO 679
671 PURGE "IONOGRAMS1

RHO CREATE BOAT 'IONC'GPAMS' .41614.0
,-,I OPP ERROR
682 ASIG Gr.amoath TO "ICNOGRAMS"
633 CONTROL @Gr~math.7;AI1A
63'1 7 :at=0
g OUTRI IT aGr santh 1I U S ING '40 W .t

s.; Return: RETURPN I RetUrr from reOLuest F.) 15+. of fPv'ed-dis;c ion.:)gramsz

~3 144*,4*4***$*PURGE lONOG M(1S PRO.M "IONOGRAMS" FILE . **....".

s6 C ONT RO0L CP T . I I EY LABELS OFF
;p- GA P W T,:S F F

::Uz I T kDC H R 17 r CHP $ 79 C LEAR SCREEN
4PC KAT PREIUEST RERMISS ION TO USE1NCPM

sg--INT 113IN1G 7.6 A :4 PDIIGE ALL I C:NOGRAMS FROM DIS T

gqq rrINPT As
3 0 PR INT US IN G 7V OA UHP C s A S I Ii
0 7 IF !.jP C $ AS $ ' THENP~ COTO 7737

- HP$( 131 ANDO .HR;$: TIURN TIJk.ERSE AND RLINK NG 2N AriD OFAS
704 PPINTEPR I3

-05 PRINJT USIN1G 3 QA . :Tp,$

706
707 NPUT A$

7113 PRINT U S I NGC 0~ DR :S C
-01 '6 PIFC$ POi$ HS P HEN 143 -T 7 :3
713

28



711 ON ERROlR G070 Bad-or-no_ 1ile I IF NO I0ONOGRAMS" PILE. SET.Vt

712 A-SSIGN !KGama~Dth TO
7 1 ASSIGN Granoath TO I CNORI A M S
7I ENTER DGramoath-11l611 US_71hG OJt
71S OFF ERROR
716 Jcat=0
717 OUTPUT ?Gramoath-.4161.1 jSING 4'jt
718 Catuotodate$ "NO"
719 OUTPUT <BD:CHP$(2SS'&CRHR$(7S); LARSRE

720 PRINT "ALL iONOGRAMS HA;VE BEEN P! PGED FROM PINLEIS __

'7 21 MAT Cc at$=(''
722 GOTO 'A

7 23 : I-' UT PIT kOE 4C H F, sC; ;7HR S C; -LEAR S-CREEN
7:J- GOTO 74

726 Bad-Qr-rio_ File: PRINT "PROBLEM WITH -1ONOGRA;MS- FILE"
727 ON ERROR GOTO 728
7728 PURGE ' ONOGRAMS"
729 CREA-TE BDATINGR.SH72.10 161.0
730 ASS:-:IGN @Gramoath TO 11TONOGRAMIS
.31 OUTPUT a-Grsaioath.41514 HSING "1O"l0 E ETT JrA7=

7132 OFF ERROR
733 RETURNj

77-S Plot _.rid: 1 ****~* PLOT GRID 4*444*444*4,*4.4

737 1If the ionooram or id oattern is Sto-red. in array 1,R 70ARRA(' 12101 LCO
39 Iit into the crt disolay. if it isn't there. get i+ 1--m +-- nard :c

735,; if i1t isn't on the disc. :2enerate it.
7(10 1

741 ,OUTPUT C!:CR 25 CR 5CEAR SCREE:N
412 5INIT

743 GOLEA'R
711 GRAPHICS :-N
71S SHO0W Ez1. (3 r0
746 X:ero-= 1

-17 Y - ero=7 0
-7t9 I F Gridreadv$ " GES 3HN3T 67
.19 ASSIGN bGridoath To
75O0,ON ERROR 'SOTO 7S5
,51 ASS.IIGN air:j:1t T-' 'GR;;MGI:HP712.I0
.52 ENTER 'P
753- OFF ERROR
5,1 31DTC 567

755 OFF ERROR
56S PLOT Xzero.Y:ero
757 IPLOT 0,-9
753 IPLOT 0.9;
7q3 FOR =1 TO 14

760 1IP ~T 10 :0
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761 IPfLOT 0--S
762 IPLOT Os
763 TPLOT 10.0
764 IPLOT 0,-9

76S IPLOT 0.9
766 NEXT K<
767 IPLOT 10,0
768 IPLOT -10.0
769 FOR V=I To 6
770 IPLOT 02
771 IPLOT 6.0
772 IPLOT -6-0
7--: TPLCT 0.:0

I7. TILT 10 0
7"S IPLOT -10.0
776 NEXT K

,77 IPLOT 0.11
773 IPLOT 0.--b
77q qOP K=I TO 14
720 IFLOT -10.0
731 IPLOT 0.S
762 TILOT O.-S

733 TOOT -10.0
734 IPLOT 0.9
73S5 iPL OT 0- 9
736 NE<7 T K

7 PLOT 0-
8 i IP'-0T -100

73 !PLOT 10.10
'90 F'OR T D 70

732 !PLO -;.

79.1 -Z:1

79s L F- T-0.0
-~ PLT 10

ZO EN i
0o C3: = 4.0.
:02 FICR -=I TO 15
0 7 ','E 1:er:-j V-1 ~0L

0 6 v- L i

0 7 LA6PEL ~[.

Z 10 T fD '1
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81 1 LABEL VAL$ ( 2 A

'1 NEX~T

3137 M&t)E 'Xzero+0Yer,-a0
3 1 LAEEL ' :PE3HIEN1Y

316 F'OR -.0 TO'S
e17 M 0 V E k : e ro- 1 3 - -+1

8139 LABEL VALk<

9~20 M&..E V:ero-10-f:er-o+l20
321l LABEL' TIME'
8227 MOUE :r-3:'i0

-21 M C 1)E z--ro -3 ': -O
K2S LABeEL ',m3PC'

328'- PENCIF
827 MOV)E :ero,.Yzer.D+-20

8238 R PL 0T S30 0,i

82 Z9 RPLOT 230.S3I
830 RPLOT 0.1

.. MOVE 'xzero-30.Yzero+Zl15

832 LABEL 'S33
333 MOVE Xzero-30,.r:erc.+'32
8 3 - LABEL " ( drn
835 MOVE Yzero.":r+2
3336 IFLOT -9; .

33 IPL.] 3
8 33 FOR =l TO S
839 IPLIDT 0<10
3110 !PLOT -Sj

I4 FPL 0)T S.0
342 NEXT k

3413 MOk.E ' zr-4 T- ' e -)2
94.1 LABEL '10
3sa I C Y E e: r,--,-S .Y: e r c +SI
346 L r EEL "-S -

S4 7 MGOVE 7E .

3.13 O3~E 0t .50
149 LAEL ~Lll-E:-EAPC" AOAO~I~3A
850 moV)E -5 .330
35 s CS1I: 4.4106
352z LABEEL'JN 5

356 *:.ONTP OL CPT '21

CONRO :P' 12 -3

31



861 PURGE "GRAMGRID"

862 OFF ERROR
863 CREATE BOAT 'PMROH8A0 ''.'0

S OFF ERROR

866 ASSIGN }Enidoeth TO 'GRtAMGRID"
R366 OU.(-T PU1T @G d aIntbGr1ca r r au
;G7 tASS IG N @ Gni 3 aathI TO0
363 SLOAD Gridarnat *
368 O CN KEf 2 CBO01U1 Do-ncthino
e70 CONTROL CRT.12;2 I KeY labels disolav. ed atl all t-imeB
871 Gnldarr~vS="vES"
8"'2 MOVE ' zero.Y:ero

3 GRA)PHICS ON1

376 0:D not hjrc: P PETYPNR I REMCY)ES- ThNiN OF USER-1DEFINED V EC HIE ;wI

37 I ***,se. SuRPOUTINE FOR CHANGING PATHLAEEL:

2B0 pathlabe15: ON ERROR 3070 866
ASIN@Path To*

-iSSN Path 1-n 'PoTHDATA "
C'ERROR

I ENTPP @F .3t InPa tnr$ I a t Longc T) Tdely * QscS

-FPEA;TE BOAT 'PATHFOATA" 2 .0

8 ij; 3 ''SABELA PR~ Tf NRL"
B~ o TtS CPNNE (!"7 TO NPL"

0 eths(:;= 'CD:Y)EP 'T NFL"

I 3 - 0

lac -0

5e00 '0 IS7 -S

2.r: I7 I-I1,se $

37D? c7 C T! -''0 25 P E)S

306~ ~ ::sec: 00 o

810 PRIPT " L E GT-,7H Ff c e : L LENI Ocs5ec $!
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91 1 PR INT "LENGTH OF CG'oseo$( 3= ;LEN( C~o~eo~ 3
912 PRINT Oo)5eC)$j

913 rSSSIGN : P--jtr To

915
916 Chanaeoatn5:!1
9171 1'L OT P iT K .C. OHRs: 25 I -R$ 75S OL ER C.EE '
919 OFF TIME
919 CONTROL CRPT.1 71 1 KE IS4EELS ()PF
92-0 IF Path$ 1)=' AND Path$(2,=' ANC Pt3-'THEN' G3CSUE Ptrlatel:

921 PRINT "Present oiath descrictions are:"

922 u$= C HR $( 1732 ) I UNDERLINE
923 N$=CHP$123S.) STOP UNDERL I NIT NG
Ka~ Zp TNT

32S PRINT USING " -- :A -l~' Te DeI a,
925 S PRINT USING 9 27 U $&'at h IVN $ U cZN ae'U ,&mn~ eV

oer-atina 3eaments"IN$
927 IMSG'-E I XA , K 9X J* 4X : E S . V

929 PRINT
929 FOR <=j TO3
330 P R INT USING 93--1 K~ .Path$ V~ T de1 -av~ K 1 .T eI a v, K 2 .os e c
9371 IMAGE D42 .1.D5 D.<0

332 N EX T K
933 PRIN T
934. RINT "Tc . ance a coa th de s,--r. oi EN'TS .2. or Z3.

3 Z S PRINT
K36 PRqI NT P rT7H TO] eE CHhNGED:

K83 ON :BD GOTO 353
~: 3 FF iEY

q.!40 tN i<Y' 0 '3 113 ro n t r-, ino

*941 C'1N krEv~ 1 0,iJ9' E c -i n

9.1- 0 N E i'' C, S U C n r

- 0N E' 5 0 .

1.111- N ?,EY ' z -6 L)-" nD T hI i 3c l O

S- kEY S :. 2"26
p4- !,Nr kE'- 9 3 3
94-P 'N kY P SrI f ct a'

9550 CTO CPT, '-J;- tE LSESE

950 CCNATROL jOP7 12 P SY LELS F-I

957 CRIT 5 1

953 CONTEROR CPT 35E0E

9E9 IF LESA =1AD'L' L'3AD'L A l~N*0' o

950 OFF ERRCR
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91 GOTQ 74-

962
963 OFF ERROR

96-1 Prt -YAL(&5 '
96S PR T NT
3S6 P'INT US NG "K .A';" New name cr cet a nth.":
967 AS=P t n$( Pt
96 INPUT 4s

969 Z=AS&PT .
970 Newoatr--S(1 .231
971 PRI T USING K" . :RPT$( CHRS 3' - CHR$(3 IS A v-rWSZAC'

-72 PRINT jSING "V 3 'PPT$ ".10)
r IN T 3I, "k G ";RPTS(O r$;1, 3HR$(3) IH A $A&VgP=L-

TW''JT ' J i . ." SNe ,ca $,S

373 EINT USc- ING 'K ..D V New t me dels' :-,( r t ,  Pt
377flJT USING ' i
973 A=PT.: " ( " 200

7 2Z T NPIT r;$

930 iF AS=RPTS( 'K" .200 THEN
331 Newmin=Tdel.ay(Fthl)

30 70 389

933 END iF
924 ON EPROR 37 979
q3S ')AL AS >0 OR 'J.. - >9 THEN GOTO 979

356 OFF ERROR

NIe iUL 45?
3s Tdela.,,. =UALAS

533R ERINT USD2 "V t":PPT$(CHR$(S) 7 CHR$ 3 -) BACKSPACE
-390 P 'NT uS3h "K :±" ;PPT$' '.. 6,II !j "Z Q 7

q~l _ .#T .jT, : & 'I [ "N , : qP 7$ (,' _, ,

3 7j -A =g T7 , ".K ' P+

- --- gj=Pr;. '" .-003 TH-EN OT 1001
- 5i'4, e C,.

:_ "---" I -"%. _ 2, . A .... $TS( TOH .R - ,.. _>6) _
'17 %F G:c. k 4P

0 3KN T J'II)"3 'bY: :Tea~. P _t

'O. '.e J.: e:a. Dtt

005 %N T  JSL3 " . .z' ,f.e .: cerat irg s e, _ '.' - c5'"

*@ *fP';7-e A S t

00 A~:'' aP3at -: 'ZA'-L.Fq4 ' 0 11
Pa



* Vl iMl to 1;'A **- doe.so
fuithlly legible reproductios

101' ENT ER P I @rt:RS a* hs 9n:c't TIel av .o5e$
1012 Pa3+ h(D N e w at h

1012 TIdei1a3Y(Pt r = 4JWrnL1l

10141 Toe ia P I r2 =,New 5ec

1015 00;;I-iBR th TO * feol -,

11 43 )P, ~t-, TD 'P A TIH05T3

101 0 DUTRPU T @3P at h ;P at h$ .Lt n c :c e a c C3e0

0 119 135!3J OFaetn, TO
IOZ 93O GCTChencecaths

1021 IF Funct 1 on$-=CqECRD THEN i30?? r) --.

1022 GO0TO1 Me riu

'32-1~~~-z .... .H1R ..f .OOR4' .I .'O§ .I

1025 i SEIQ 1:1N 3 P athT
032 7 ON ERROR P 30 P K 0279

1"23 4313GN _Petr TOf C IN0,G 9 ,m S

1029 O P ER ROR,

1020 CONTROL tOPath.-7;1151-14 MU--EE ER'5R E! 77

10:1! ENTER P atnm -11 1.193 ::1 NG D J ci:act
1 (L Z2 PP INT T M3ED NUMBER DRP IUNICGRtMS O7N T'-FC

103Z 2 P I NT RN TEP N E NUMBER DR, I ONO11GP(4ME:

10274 I NK)U

@27 FRIT' NUMBER OF IO1 R41 C4 C5 PA~z 'I S , -.~

102? G0T0

1 33 0 44 QOUTIN E TO) 7JFJ_, 05,T4 =: REEK)w< -M

ISO iF s= 1 1 21NZ M -LJ - 1 C - - :- r =

:3z~-E' -eiar, -:.c:.

I, 2' ,

i ZG 1-M, -'b -i =3 -2EN r:~ 3 C43 a

1352 - -0 E .

1357 35

.35 .... .....82



1061i ;nT v0'

35 -$ =r- . &Vx din $
13167 N~ 91 T 3Ci EN ASAl1 .7 9- CI

i06 4 O'DNTROU CRT.3 O, ±

36" ;'TRJ CRT:3.C1
)SC, rnu -:nJ77e: :F E
36 I 7 rc;n'KTIE T'HF TM 3

1 3 7 3 T Fr j nr c t : n 1 ' M E N U T E N 3 3 1 1 7 ?

Sm 71M IME~

13"9 P'4TP ' PT

E*.*4.******** DYNAMI TIL TIME. !S" *7.........*..........A

F uP rF cn t>:$= zETT4A7,iEN
p PS J4TOL CRT .!;I

"33 DN8]'17OL OPT 0;!1
'35! PIN -2IN 13S;DATE7'TMEE-AT T 7ES ,I3E%- TE

V3E UIV EPESA L TIME i7 < 5* 3.

E zra-N

3:Z Pu Z-' LLT

- z 7 r--F

- AZ 'i~fl ~ ;36



11S E z:. -- n 7eTn $E e T P 3v;_i-
117 OSUE6 Set units(Name$ nItS& CFTY'.i eult !, r f.Df

:I- ciG, Enaole Intr( "ame$
11E9 U isebie_1 ntr NameS:

1S0 : U:_i Ca1irate.i la8neI .I NTE_ EP C-..n .FL, ,c e .JITEGE P Wr er
C61 OSUB Cinf iONameICPTIr;L iclde i. INTEB E 3elect ::_e. -:qEt :e.-~n

ort err$ ..nt s$ Mult:o l r -Qest,

37



PT

.0


