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SUMMARY

The purpose of this task was to provide the artillery with a program for
computing the meteorological messages from pilot balloon observations.

A pilot balloon is a small balloon whose ascent is followed by a theodolite
to obtain data for computation of the speed and direction of the winds in the

upper air.

This document is a description of the software contained in the OL-192 PIBAL
Meteorological Data Reduction Program and is intended to supply complete
program description, file definitions, variable descriptions, flow charts,
and program listings. This program was written for the Hewlett Packard 9825A
Calculator, and is the basis for the project which is now under configuration
management. Any changes to this program must be accomplished by an Engineer-
ing Change Proposal.

Program Identification Data

Product Improvement Plan: 78-07-020-1

Program Title: PIBAL Meteorological Data Reduction Program for the Hewlett
Packard 9825A Calculator.

Programming Personnel: Raymond Bellucci

Originating Department: Combat Surveillance & Target Acquisition Laboratory,
ERADCOM, Fort Monmouth, New Jersey 07703
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1. PROGRAM DESCRIPTION

Purpose: A PIBAL solution for determining meteorological messages from
single theodolite measurements has been added to the software of the original
OL-192 program. PIBAL measurements are required by the Artillery for develop-
ing Sound Ranging messages and for use in areas where it is impossible to use
electronic equipment,

Use: The PIBAL version of the OL-192 is used by the Artillery meteoro-
logical section to comvert the angular data obtained by tracking a pilot
balloon by a single theodolite ML-474., Input is entered from the calculator's
console for near real time computation. Departure tables for each of 11 re-
gions of the world are stored in the program cassettes, providing the temper-
ature-pressure~-density information for the meteorological messages.

Physical Description

Hewlett-Packard 9825A Calculator

Displays:
Light Emitting Diodes (LED)

32-character data display to
prompt the operator.

Strip Printer - Prints l6-character wide hard
copy listing of programs,
entries and messages.

Live Keyboard - Permits use of the computer
while a program is running.

Audio Beeper - Alerts operator for data
inputs. :

Remex Reader/Perforator

Tape Reader:
Tape Material : 8-channel, l-inch wide ASCII, Mylar or

paper.
Speed : 300 characters per second.
Tape Form : Loop or strip.

Tape Direction: Left to right.

Perforator:
Tape Material : 8-channel, l-inch wide, ASCII, Mylar or
paper.
5-channel, 11/16-inch wide, BAUDOT,
Mylar or paper.

Speed : 120 characters per second.
Tape Form : 1,200-foot roll (2~inch core).
! 1




Reader/Perforator Rewind

LED Display and Audible Beep Interpretation.

I
|
t Winds punch data tapes for ease of storage.

Types of displays and beeps

H 1. Verification of data entered prompt; displays data for verificatiom
} and ends with a question mark (?). The YES and NO keys are activated amd
! there is one audible beep.

2., Entry of data prompt: displays ENTER, type of data entry, and a range
of entry data values. There are two audible beeps.

3. Action prompt: displays the type of action required. There are three
audible beeps.

Flag Definitions (True/False):

Flag O0: Optional output.

Flag 1: Figures output on BAUDOT code (TTY-76)/no figures output.
Flag 2: Letters output on BAUDOT code (TTY-76)/no letters output.
Flag 3: No delete/delete.

Flag 4: Paper tape reader-perforator on/off.

Flag 5: Figures mode on BAUDOT code (TTY-76)/no figures mode.
Flag 6: Letters mode on BAUDOT code (TTY-76)/no letters mode.

Flag 7: TTY-76 code (BAUDOT).

Flag 8: UGC-74 code (ASCII).

.

Flag 9: Continue flight/flight.

a., System Flow

The general flow of the PIBAL program is controlled by a Master Super-
visory File and the Special Function Keys. When the calculator is turned omn
and the program cartridge is seated, the calculator will automatically load
an initiating program and begin running the program. The program prints the
program title, version date, tape number and counter number. It then loads
the functional key definitions from file 1 (see Table 1 for description of
the special function keys). The initiating program prompts the operator to
press one of the upper row keys that activates the PIBAL routine. The first
6 functional keys are:

1. f£0 START - PRESS PIBAL.
2. f1 CONT -~ PRESS PIBAL.
3. f2 LAST FLT -~ PRESS PIBAL.

2

hA. i e et L TSGR b Y



4, £3 P. TAPE - ©PRESS PIBAL.
5. fé TAC FIRE - PRESS PIBAL.
6. £5 PIBAL - PIBAL PROGRAM LOADED.

The other six functional keys are activated by the individual routines. They
are:

7. f6 INFO - PRESS PIBAL.

8. £7 OUTPUT - LAST FLIGHT ENTERED.

9. £8 DELETE - Delete message.

10. f9 NO ~ No answer key.

11. fl10 YES - Yes answer key.

12, fl1 DATA IN - Used to input data into calculator.

An operator's flow chart and a system flow chart showing the interconnection
of the routines is in section 4.a (pg. 23).

The OL~192 PIBAL program is divided into three logical sections,

l. Preflight (surface data).

2, Flight (inflight data reduction).

3. Output (meteorological messages).
The preflight section is entered when the operator presses the "PIBAL" Key.
After the preflight section, the program enters the flight section. The Out-
put section is entered automatically after the operator keys in an * during

the flight section or when 20 levels of data have been entered. Pressing the
OUTPUT key any time prior to entering an * results in a last flight OUTPUT.

b. Prefiight Section

The preflight section is entered by pressing the "PIBAL" key. Pressing
the "START" or any of the upper row keys prompts the operator to press the
"PIBAL" key. The preflight routine prompts the operator through entry of the
Date-Time Group, surveys of the launch site, surface data, balloon weight and

gas used for balloon inflationm.

(1) Date-Time Group

The Date-Time Group routine prompts the operator to enter the year,
month, day and time in GMT (ZULU) and the Local Standard Time and assembles
the Date-Time Group. The group is used to update the flight date, survey
date and last flight date. The DATE-TIME Group is stored in D§.

(2) Survey Data

In this routine the operator enters the station elevation, latitude,
longitude and quadrant (see Table 2). The routine prints the survey data for
verification and flight record. It updates P$ and the flight launch site
date 0S. In the messages,the headers contain the site identification.
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(3) Launch Data

This routine calculates the geopotentiul height constant, ¢nters azi-
muth offset, horizontal distance offset, surface wind direction, surface wind
speed, surface pressure and surface wet and dry bulb temperatures. The bal-
loon weight and the type of gas used for inflating the balloon is algso entered
in this routine. These values are verified and stored in array A(*). 1In the
flight section they will be stored in array F(*).

C. Flight Section

All the flight data are entered in this section. These data include time,
elevation angle, and azimuth anglcz of the balloon in flight. The program is
initiated after the balloon weight and type of gas used for inflation of the
balloon are entered. If the program determines that a zone height has heen
passed, it calculates the zone level times, azimuth and elevation angles from
an interpolation routine which stores these values in array H(*).

(1) Zone Information Section

This section is entered into automatically after 20 levels of data
have been inputted or if an * is entered during the DATA~IN procedure. Zone
level data consisting of wind speed and direction for each zone centered at
the midpoint of the zone together with the time, elevation and azimuth angles
of the balloon at the top of the zone are printed out. This information pro-
vides the operator with a check on the validity of his data.

(2) Departure Tahles Section

At this time the operator selects the region of interest by entering
the region number. The departure table for the selected region is printed
out on hard :opy.

(3) Output Type

At this time, the operator decides whether he wants a punched tele-
tape copy of the messages. It will be in the TTY-76 (BAUDOT code - 5 channel ~
11/16-inch tape: see Table 3). When punching BAUDOT tape, the OUTPUT section
converts the ASCII code, used internally by the calculator, to BAUDOT using a
string array of 64 characters. The character is looked up in the array HS.

The position converts into a number between 0 and 31. The figures and letters
mode is determined by the 32-character subarray in which the character is found.
If the character is not in the respective mode, the mode key (figures or let-
ters) is punched before punching the character.

d. OUTPUT Section

This section is entered from the Departure Tables section. The Output
program produces meteorological messages from the flight data in the flight i
level array F(*) and the zone level array H(*) tables that were entered in
the Flight section. The OUTPUT section computes and outputs the following
messages from the current flighr:
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SOUND RANGING

COMPUTER MET (FADAC M-18)
FALLOUT

BALLISTIC 3

BALLISTIC 2

(1) Sound Ranging Message

The general requirement is to determine the windspeed and direction
in four layers from the surface to 800 meters and to determine the virtual
H temperature at a height of 200 meters, The data transmitted are the effec-
tive temperature, effective wind direction, effective windspeed and the time
of release. The effective temperature is the sonic temperature at 200 meters.
For the effective wind direction and speed, the sound ranging layer wind cal-
culations are the weighted and summed X, Y wind components for the surface,
200, 400, 600 and 800 meter levels:

(a) The Weighting Factors are:

Structure Height Surface 200 400 600 800
! Normal 0.2 0.5 0.15 0.075 0.075
! 2 0.4 0 0.3 0.15 0.15
: 3 0 1.0 0 0 0
! 4 0 0 1.0 0 0

Normal Structure - The 400-meter layer wind is one to two times the 200-meter
layer wind.

Structure 2 - The 400-meter layer wind is greater than two times the
200-meter layer wind.

Structure 3 - The 400-meter layer wind is less than the 200-meter layer
wind and within two knots of the surface wind.

Structure 4 - The 400-meter layer wind is less than the 200-meter layer
wind and not within two knots of surface wind.

? _ (b) Sound Ranging Message Format

; ME TS RQXXXXXX ,
i YYGGGV+TTTDDDFF i
b 9 '
} METSR Identifying prefix for sound ranging message,
] Q Octant of the globe (0 to 8 not 4), 9 if location is
| coded.
p
XXXXXX Location of reporting station. The first three digits en- ;

code latitude and the last three encode longitude in de-
grees and tenths of degrees.

5
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YY

GGG

DDD

FF

9

Day of month (01 co 31).

Hour of valid period (GMT) in tens, units @nd teanths of
hours (000 to 239).

Length of valid period in hours (1 to 8), 9 equals
12 hours. (Set to ).

Effective temperature to nearest 1/10th degree C
(=499 to +499).

Effective wind direction in tens of mils (001 to 640).
(000 for calm wind).

Effective wind speed in knots (00 to 99).

Message terminator. (Punch output).

(2) Computer Meteorological Message (FADAC M-18)

The computer message differs from the ballistic (NATO) message in
that the zoning structure is different, the zone values are not weighted, and
the weather elements are reported as true values instead of weighted percent
of standard. The elements reported for each of the 26 zones (see Table 5)
are wind direction, wind speed, virtual temperature, and the zone midpoint

pressure.

Computer Meteorological Message Format

METGMQXXXXXX

Y YGGGVHHHPPP

ZZDDDFFFTTTTRRRR

XXXXXKXXXXXXXXXK

26DDDFFFTTTTRRRR

9

METCM Identifying prefix for computer message.

Q Octant of the globe.

XXXXXX location of reporting station. The first .three digits
encode latitude and the last three encode longitude in
degrees and tenths of degrees.

YY Day of month (01 to 31).

GGG Hour of valid period (GMT) in tens, units and tenths
(000 to 239).

A Length of valid period hours (1 to 8), 9 equals 12
hours, (Set to @),

HHH Altitude of meteorological datum plane in tens of

meters above mean sea level,

6
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PPP Station pressure to nearest millibar (omit
thousands digit).

yAA Line number for message (00 to 26).
DDD Zone wind direction in tens of mils (001 to 640)
(000 for calm wind).
| FFF Zone wind speed in knots (000 to 999).
‘? TTTT Zone virtual temperature to nearest 0.l degree K

(0000 to 5000).

Z RRRR Zone midpoint pressure in millibars (0000 to 1100).
9 Message terminator (Punch output).
/ Missing data indicator.

g (3) FALLOUT Message

The Meteorological Message for fallout contains the average vector
wind for each 2,000 meter zone from the surface to a height of 30,000 meters
(see Table 5). The average wind for each 2,000-meter zone is reported to the
nearest one knot and to the nearest 10 mils, The distance traveled in each
fallout zone is calculated from the zone level data and an average speed and
direction are computed. Fallout winds are not weighted:

= e —y

Fallout Message Format

METFMQXXXXXX

YYGGGVHHHTRO

ZZDDDFFF

XXXXKXXX
1 15DDDFFF :
F ]
{ 9 ¥
r "
) METFM Identifying prefix for fallout message. i
] :
. qQ Octant of the globe (0 to 8 not 4), 9 if location i
' is coded. -é

XXXXXX Location of reporting station. The first three digits .
encode latitude and the last three encode longitude in ;
degrees and tenths of degrees.

’ YY Day of month (01 to 31).

« I !
v GGG Hour of valid period (GMT) tens, units and tenths LA

“ (000 to 239). }

!

U

N Length of valid period (1 to 8), 9 equals 12 hours I

(et to @). h’




HHH Altitude of meteorological datum plane in tens of
meters above mean sea level (000 to 999),

ZZ Line number for fallout data (00 to 15).

DDD Wind direction to nearest 10 mils (001 to 640)
(000 for calm winds).

FFF Wind speed in knots (000 to 999).

9 Message terminator (Punch output).

/ Missing data indicator.

TRO Filler for fallout message.

(4) Ballistic Meteorological Messages

The ballistic message is a measure of the parameters of the atmos-
phere, a comparison of the current conditions with standard conditions, and
a report of the variations in terms of weighted percents of standard (see
Tables 6 and 7). The average wind speed and direction for each of the atmos-
pheric zones are determined. The zone values of density and temperature are
compared with the standard zone values and variations from the standard are
determined. The variations from standard are then weighted according to
specified zone weighting factors. These mean weighted quantities are the
ballistic values.

Two general categories of trajectories have been established:
Type 3 - surface to surface (see Table 8 for weights).
Type 2 - surface to air (see Table 9 for weights),

Ballistic Message Format:

ME TBKQXXXXXX

YYGGGVHHHPPP

ZZDDFFITTRRR

KXXXXXXXKXXX

15DDFFTTTRRR

9

METB Identifying prefix for ballistic messages.

K Type of message (the value of K may be 2 for ballistic
met 2, or 3 for ballistic met 3).

Q * Octant of the globe (0 to 8 not 4), 9 when station is
coded.

KXXXXX Location of reporting station.

YY Day of the month (01 to 31},

8
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GGG

v

HHH
PPP

YA

DD

FF
TIT
RRR

9

/
Tables:
Fo -
F1 -
F2 -
F3 -
Fy, -
F5 -
F6 -
F7 -

Hour of beginning valid period (GMT) tens, units, and
tenths (000 to 239),.

Length of valid period hours (1 to 8), 9 equals (2
hours (Set to @).

Altitude of meteorological datum plane in tens of
meters above mean sea level.

Station pressure in percent of ICAO standard to
nearest 0.1 percent (000 to 999).

Line number for ballistic information (00 to 15).

Ballistic wind direction in hundreds of mils (01 to 64)
(00 for calm wind).

Ballistic wind speed in knots (00 to 99). When wind
speed equals or exceeds 100 knots, add 80 to the
line number.

Ballistic temperature in percent of ICAO standard to
nearest 0.1 percent (000 to 999), drop hundreds digit.

Ballistic density in percent of ICAQ standard to the
nearest 0.1 percent (drop hundreds digit).

Message terminator (Punch output).

Missing data indicator.

TABLE 1. - SPECIAL FUNCTION KEYS

START - Tells operator to press PIBAL Key.
CONT ~ Tells operator to press PIBAL Key.
LAST FLT - Tells operator to press PIBAL Key.
TAC FIRE - Tells operator to press PIBAL Key.
P. TAPE =~ Tells operator to press PIBAL Key.

PIBAL ~ Starts PIBAL Program.
INFO - Tells operator to press PIBAL Key.

OUTPUT - Activates whenever operator presses OUTPUT key.

When pressed, LED display prompts the operator

to turn on the tape perforator, if punched copy
of all meteorological messages is desired. The
computer outputs printed hard copies of all mete-
orological messages of The LAST FLIGHT ENTERED.

9

Sy ————

_ R,

- 3




- O ERSTOREEE

WOV WN~O

Fg - DELETE
meteorological messages.
Fg - NO
input sequence.
Flp - YES
and printed for the flight record.
Fj; = DATAIN Enters data into calculator.
TABLE 2. OCTANT OF GLOBE WHERE STATION IS LOCATED
6 0° - 90° West Longitude
1 90° - 180° "
2 180° - 90° East Longitude
3 90° - o0° "
4  Not used
5 0° - 90° West Longitude
6 90° - 180° "
7 180° - 90° East Longitude
8 900 - 00 "
9 Coded location indicator
TABLE 3. BAUDOT CODE (TTY~76)
Letters Figures Binary
Null Null 16
T 17
CR CR 18
0 19
Space Space 20
H # 21
N ’ 22
M . 23
LF LF 24
L ) 25
R 4 26
G & 27
I 8 28
P ) 29
C 3 30
\ 4 31

Activates after operator presses ND or STQP
key. Deletes puncih/print of all unwanted

Used as verifier key, causes repeat of data

Used as verifier key, entered data are sawed,

10

I mLdnronNnm

NWOCEH

o

North Latitude

South Latitude

Figures
3

”n

$

?
Bell

»q .
Bl s <R S~ o= O

|

CR - Carriage return; LF - Line feed; FI ~ Figures; LE ~ Letters,
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Zone structure of the NATO, computer, and fallout metro messages.

TABLE 4.

ZONE STRUCTURE

Height Line numoers
Meters NATO Computer t “Fallout
Surface 0 0 0
700 T T
00 3 7
000 3 3 1
1500 2 ] :
000 3 —%
2500 . | T 3
000 6 -——— 7
3500 ‘ 8 2
J000 7 g
4500 " 10 - ’
5000 11 3
6000 ) 12
7000 . 3
5000 10 14 4
000 s
10000 1 16 5
1UU0 1/
12000 12 18 6
3000 — 19
13000 13 ~70 7
15000 21 :
T6000 14 27 8
 [T7000 —73 ;
18000 15 24 9
13000 - 75
‘ 75 10
Fi: * * * F 3
50000 15
11
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TABLE 5.

Zone No,

STANDARD BALLISTLC ZONE DENSITIES

W 00 N O N AN N D

T < T
Gi.d NN e O

1225.0
1213.3
1184.4
1139.2
1084.6
1032.0
957.0
863.4
777.0
697.4
590.0
467.0
364.8
266.6
194.8
142.3

12
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Zone No.

0

W W NNV VNN

O
nE R R EB

TABLE 6. STANDARD BALLISTIC ZONE TEMPERATURES

288.2

© 287.5

285.9
283.3

280.0

276.8
271.9

265.5
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2, FILE DESCRIPTION

The Hewlett-Packard cartridge has two tracks of 125K bytes for recording
programs and data. The titles on these tracks and size of these files follow:

a. Track @ Section
File @: Master Supervisory File ) Comm:nd
File 1: Functional Key Definitions ) supervisor
File 2: Master Data File Library )
) i
Files 3 to 65 inc: Departure Tables ) Data :
' f
! b. Track 1 Section g
b
. File @: PIBAL Program ) .
; File 1: P$, Q%, 0%, LS, N$, G§, D$ )
: File 2: R(*), Y(*%) ) FIBAL
; File 3: H(*), D(*) )
File 4: Sound Ranging, Computer meteorology, )
i fallout, ballistic 3 ) Output
File 5: Ballistic 2 )
File 6: Departure Table Input Program
File 7 thru 40: Departure Tables, Z$ ) Data

c. T List Files

The following is a t list of the files on tracks @ and 1 showing
the size of the files and the amount of bytes stored in each file.

; T LIST TRACK ¢ T LIST TRACK 1
trk § Bytes Size trk 1 Bytes Size g
#0 #0 ‘
6 664 1000 6 13898 15000 £
#1 #1 i
3 5 682 1000 3 420 500 .
L : #2 #2
3 2106 2106 2 2992 4000
#3 thru #65 #3
: 3 2106 2106 2 1776 3000
] » #4
6 13196 15000
#5
6 6700 7000
1 ‘ {#6
6 2564 3000
i #7 thru #40
3 2106 2106
2
19




! 3. VARIABLE DESCRIPTION

] a.

? dim

. e —

dim

dim

dim

Array Variables

A(12) -

]

AL

A(2)

A(3)

A(4L)

A(5)

A(6)

A(T)

A(8)

A(9)

A(10)
A(ll) =
A(12)

i onu

i

B(l5)

B(1)
B(2)
B(3)
B(4)
B(5)
B(6)
B(7) =
B(8) =
B(9) =
B(10)

]

[

]

Launch Values

Azimuth offset at launch.
Horizontal distance offset.
Surface wind direction.
Surface wind speed.
Balloon weight.

Surface pressure.

Surface temperature.
Surface density.

Virtual temperature.

Saturation vapor pressure at dry bulb temperature.

Surface relative humidity.
Actual vapor pressure.

Sound Ranging Values

Zone 1 wind speed.
Zone 2 wind speed.
Zone 3 wind speed.
Zone 4 wind speed.
Zone 1 wind direction.
Zone 2 wind direction.
Zone 3 wind directionm.

Zone 4 wind direction.
Surface wind speed.
Surface wind direction.
B(11) thru B(15) not used.

C(0:16, 1:14) - Ballistic Weights and Values

0:16 - zones where 0 = surface
1-15 = lines
C(N,1) = Zone level number.
C(N,2) = Wind speed.
C(N,3) = Temperature.
C(N,4) = Pressure,
C(N,5) = Wind azimuth.
C(N,6) = % of standard temperature.
C(N,7) = Weighted ballistic 3 temperature.
C(N, 8 = Weighted ballistic 2 temperature.
C(N,9) = Densities.
C(N,10) = 7% of standard density.
C(N,11) = Weighted ballistic 3 densities.
C(N,12) = Weighted ballistic 2 densities,
C(N,13) = Weighted ballistic 3 or 2 X wind component.
C(N,14) = Weighted ballistic 3 or 2 Y wind component.
D(0:29) - Zone Heights in CUTT.T Section

20
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dim F(-1:60, 1:6) - Significant Level Data

|
1,
é at -1 level

, n # # #h 15 #6
i Azimuth offset Horizontal First Second Third Fourth
: distance Missing Missing Missing Missing
: Mandatory Mandatory Mandatory Mandatory
at 0 level
1-60 levels
" 72 B # " 16
Tempegature Humidity Temg virt Pressure Time min Geopotential
c % K mb height meters
dim  H(-2:45, 1:6) - Zone Height Data
at -2 level
#n 2 3 # #5 #6
Counter SFC Wind SFC Wind
Direction Speed
at -1 level
n 2 7 # #s 16
SFC SFC temp Azimuth  Horizontal
pressure Tv %K Offset distance
at 0-45 levels
ﬁ n 72 2] # #s 16
Geometric log press miscellan- top of zone top of top of zone
height eous time zone elevation
azimuth angle
angle
Miscellaneous
[ H(0,3) = Acceleration of Gravity Ratio Constant.
H(1,3) = P = zone level.
H(2,3) = T = significant level.
H(3,3) = Missing angles indicator.
H(4,3) = Angle time interval (0.1, 0.5, 1.0).
H(5,3) = Last correct time of angles.
H(6,3) = Last correct elevation angle.
H(7,3) = Last correct azimuth angle.
H(3,3) = Time below zone.
¥(9,3) = Elevation angle below zone.
H(10,3) = Azimuth angle below zone.
H(11,3) = Time above zone.
H(12,3) = Elevation angie above zone.
H(13,3) = Azimuth angle above zone.
H(14,3) = Reference time below zone.
H(15,3) = Reference time above zone.
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b. String Variables

A$, BS, CS ~ string areas,
DS(16) - date of flight.

Date-Time Group Format:
DDYTTTTZEMMMBYY P DD numerical day of momth (01 to 31).

TTTT time value (0001 to 2400).
MMM - alphabetic designation of month

(JAN~DEC) .
YY - year (00 - 99,.
¥ - blank.
ES (16) - string array for linearity.
F$ (15) - wind data strings.
G$ (192) -~ recorder check linearity data.
HS (2,32) - Baudot conversion array.
L$ (16) ~ recorder check date-time gruoup.
NS (6) - recorder serial number.
0% (16) - previous survey date-time group.

Z$ (10,208)

computer met data.

dim P$(102) - Header Array

1 2 3 4.5 6 7 8 9 10 11 12
P$ (1,12) = IMIElT{CiM|QJA}AJA{O O JO, )
P$ (13,24) Yy clclelvinlulalr | P | p| ) Computer met message
P$ (25,36} MielTlIBi3]QlAlAlAl” TO O NATO 3
P$ (37,48) MIEJTIB]2]QJA{AlA}lO O O NATO 2
P$ (49,60) MIE|T]{FIMIQIAJAJAJO |JO ]O Fallout
P$ (61,72) Y{Y|[GcjGc|]GjH|H]H[H]|T |R |JO
P$ (73,84) MIEJT]s{RIQ]JAlAJAJO O JO Sound Ranging
P$ (85,99) Yiylclocicivi+liTiTiT [D IDIDJFI[F}
P$ (100,100) | NOT USED.
P$ (101,101) |NOT USED.
P$ (102,102) | NOT USED.

c. r-variables

Extensive use of r-variables rl through rl5 is made in the ballistic
messages. These variables hold the weighting factors that are applied to
density, temperature, and wind components. They represent the zone levels
1 to 15,
4, FLOW CHARTS

This section provides flow charts showing the relationship between the
individual routines and the program flow.

a., System Prograi:

The system iocgic diagrams are shown in figures 1-3,
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TO START

INSERT MET DATA CARTRIDGE

.

TURN ON OL-192

RESPONSE DECISION

| MESSAGE COMPLETE

TURN-OFF OL~192

4

REMOVE MET DATA CARTRIDGE

RESPONSE KEYS

USED ANYTIME (BOTTOM ROW)

"NO" KEY
"YES" KEY
"DATA IN" KEY

Ptgure 1. Operating Instruction Flow Chart.
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FO
Fl
F2
F3
F4
F5

F6
F7
F8

OPERATIONAL KEYS (TOP ROW) NR
NOT USED
NOT USED
OPERATIONAL DECISION — | NOT USED
NOT USED
NOT USED
"PIBAL" KEY
—

NOT USED

"OUTPUT" KEY

"DELETE" KEY

F9
Fi0
Fll




Print
Program
Date

T

l Print
Version

l Number

{
Load 419 :
and Activate
Functional
Keys

C STOP ) i

(Track O File O

i
1
Figure 2. Autoload and Master Supervisory File ! ;
|}
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( Auto _It.g_a_d__/}——@
4

T A e B e —r——————— —— o

Start Cont Last Flt Tac re P, Tape Pibal
y
' Not Not
Used Used
L | Preflight
Last
Flight
Output
Flight

Output

o o

Figure 3. Functional Keys and Program Flow,

b. Pibal Program

In this portion the preflight, flight, and output routine flow charts
are shown in figures 4a - 4g.




- e

U e
[ Start PIBAL
\_.Progranm

]

Dimension 0-6
Variables

Load 7-9
Files

Initialize 10~15
Heights

{

4

Load 16~40
Subroutines

J

Enter \

Year i 41-43
\(1900 to 1999)

Enter 44~45
K Month
v

Convert month
to three- 46~50

Letter

__Designation )

&2

\‘ Month /

N P

Figure 4a. PIBAL (Track 1 lils @ (1 ot 7).
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LA, s,

_ .. s Y g .,
1 Y
<
51-57 Enter day 58-62
of Month /
7 )
3
Print 66-69
Date
!
70-73
74~75
Print
Local Time 76-79
e
<:: Survey :)
Figure 4b. PIBAL -~ continued (2 of 7).
. 27
b, .
|
SERERFERTERIREE OISR S




/ ' \
: Surface |

Data

Enter
Station 30-90
Elevation
! Enter 91-96
{ Latitud‘e—/'
, ’ﬁnter .
Longitude ' o7 ;97
Enter
b Qctame 7
!
108-113
1i4-119

)

N

Figure 4c. PIBAL - continued (Survey; (3 of 7).
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Surface
Data

Print
Title 120
SFC Wind Valu
at time @

—

Enter
Surface
Wind Data

121-132

No

Surface 133_134

: Surface 135-152
Pressure
Temp Data

No 153-154

Surface -
Met 155-165
Values

Balloon
Data

Figure 4d. PIBAL ~ continued (Surface Data) (4 of 7). P
! 29




/‘Bal;;:;\
\D—ay

\\\\ Hydrogen

He and
{ 100 G Balloon
Rate of Rise /

Table for
He and 100G

180-185

/Rate of Rise /
| Table for
He and 30 G 186-190
Balloon

100 G Balloon

Rate of Rise

Table for

Hy and 100 G
alloon 191-199

30 Gram Balloon Rate of Rise

Table for -
H> and 30 G 196-199
alloon

PIBAL
Observa-

tions

Figure 4e. PIBAL - continued (Ba’icos Nat

30

Enter
Balloon 166-168
Data
|
Verify
Balloon 169-170
WT
171-179

Verify\ He and 30 G Balloon

(5 of 7).

P RRERS

R - <. § o

e ol s o el s el

-

e




PIBAL
Observa-
tions

:*- 14 ’ '

et up Zones\
Enter 200-215

Time, Elev,
zimuth

1

s

30 G Balloon

|
100 G
Balloon
100 G Balloon
242-247 248-271 272- 27
30 G Balloon 100 G Balloo 224 100 G Balloon 30 G Balloon
Rate of Rise Rate of Rise Rate of Rise Rate of Rise
Subroutine Subroutine 24 Subroutine Subroutlne

v278-302

Angular 472
Computation7

3 Yes 303

i |
4

No306.335
' Print Zone Region
Information
Figure 4f. PIBAL - Continued (PIBAL Observations) (6 of 7).
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Print

Region 337
Number
Load
Supervisory 336-343
File

]

Search and
Load Selected 344-365
MET File

-

Compute ValueJ

for F and 366-400
H Tables ‘
~J
]
( Record 401-405
lA All Files
OUTPUT

Figure 4g. PIBAL - Continued (Computer MET for Regions) (7 of 7).
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i c. Output Program

| The output program flow charts for the artillery met messages are shown

in figures 5a ~ Se.
( OUTPUT 4:)

L

Dimension
Variables 0-6

Print
Flight 7
Date

Set
Remex 8-9
Flag

:

Load
Variables 10-25

:

Sound
Ranging 26-28
Message

1; l!‘

Initialize 97-104
Surface

Sound
Ranging

Output Sound Ranging, Fallout, Ballistic MET 3

Figure 5a.
(Track 1 File 4) (1 of 5).
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e e et

Sound \
Ranging

Computes

Wind Speed and
Pirection for

5 Zones

)

Load
Structure
Weight
Factors

i

105-118

119-122

Calculate Weighted
Sum of Surface, 200m,| 125-133
400m, 600m, 800m

X,Y Components

=

Compute
Effective

jWind Speed and

Direction

y

Calculate
Sonic
Temperature

:

Figure 5b.

String
Variables &
Prﬁnt §ound

anging

Message

34

134-137

138-142

143-152

Qutput - Continued (2 of 5).
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e i Sy e by

Figure 5c.

Calculate
and
Print
Header

|

Calculate
and
Print

Surface Line

'

Calculate
and Print
26
Zone Lines

!

Print
Message
Terminator

153-161

162-168

169-192

193

Qutput - continued (3 of 5)
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Fallout

Compute Zone
Data Used in
Ballistic

MET

T

Compute %
Standard
Density

T

Compute %
Standard 248-255
Temperature

T

Calcula =
and Print 264-270 g
Fallout 1
Header |

!

Calculate 1

and Print 271-272
Surface
Line

:

Calculate W
15 Fallout 273-296
Zone Lines

194-236

C Mt e o s o (gt - —_ = -

237-247

Ballisti
MET 3

Figure 5d. Output - continued (4 of 5)




Ballistic
MET 3

Calculate
Weighted 310-321

Temperature

!

Calculare
Weighted 322-339
Densities

X

Calculate
Weighted
X, Y wind 340-355
Components

!

Convert X,Y,
wind

: Components to | 356-357

Polar Coord

:

Print
Message 358-360
Header

‘

Print
15 Zone 361-374

Lines

Figure 5e. Output - continued (5 of 3)




Ballisti
MET 2

Calculate
Weighted
Temperature

Figure 6.

T

Calculate
W 1ghted
Densities

.

Calculate
Weighted

X, Y wind
Components

¢

Convert X,Y
wind

Components to
L_zuaf_Qo_o@

Print
Message
Header

‘

Jrint
15 Zone
Lines

]
Cﬁnd OUTPUT )
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80-94

95-114

115-135

136-137

138-140

141-152

Output Ballistic MET 2 (Track 1 File 5)
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d. Departure Table Input Program

The program for the Departure Table input is shown in figure 7.

<§%parture Tables

Program

Dimension

Variables 0~2
and
Load keys
3<4
11-12
j
20-30
Input
Subroutine

lCorrect Tables
Subroutine 31-41

List
— Tables 42-113

Subroutine

Cm >—

Figure 7. Departure Table Input Program (Track 1 File 6)
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5. PROGRAM LISTING,
a. System Listing.

[IT ®Wacster Supervisorvy File

TRACK 0 FILE 0

i 0: prt "OL-192 ARTILLERYMETEOROLOGY....."
v l: prt ".PIBAL PROGRAM.."
f 2: prt "DATED:23 JULY 79":spc 2
3: prt "TAPE NO. P1-000"
4: trk 0;1dk 1
S: dsp "USE FUNCTIONAL KEYS TO ACTIVATE";ash "EBBB"

6: stp

7: dsp "PLEASE USE UPPER ROW KEYS":gsb "BBB"
8: stp

9: dsp “"LET’S TRY IT AGAIN";ast "BBB"

10: gto -6

11: "BBB":beep;wait 150 ;beep;wait 150;beep;wait 3000:ret
12: " THIS PROGRAM REQUIRES THE FOLLOWING HARDWARE":

1 13: " #F 98252 CALCULATOR WITH 24K RWM":
14: ¢ HP9825A OPERATING SYSTEM ROM 67905":
15: * GENERAL 10/ EXTENDED IO ROM 98213A":
16: " STRING~ADV PROGRAMMING ROM 98210A":
17: " REMEX READER/PERFORATOR FOR PUNCHED OUTPUT":
18: " INTERFACE CABLE 38032A OPT A03":
19: end
*10713

e
cRoncakiait.

=

-
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i

(2)

Functional Keys

fP=f12: *dsp
fl=£13: *dsp
f2=£14: *dsp
£3=£15: *dsp
£4=£16: *dsp
f5=£17: *dsp
f6=£f18: "dsp
£f7=£19: *dsp
£8=£20: *dsp
£9=£f21:
£10=£22;
fl1=£23:

il o T et R

"START- -PRESS PIBAL"
"CONTINUATION- -PRESS PIBAL"
"LAST FLIGHT- -PRESS PIBAL"
"TACFIRE-~ -PRESS PIBAL"
"p, TAPE- -PRESS PIBAL"
"PROCESSING PIBAL"; Trk 1l; ldpd
"INFO- -PRESS PIBAL"
"PROCESSING MET MESSAGES"; Trk l; ldp 4
"DELETE"

/=2tn?*10

/-1tn110

/

41
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b. PiBaL

FIBAL PRCGRAM DATEC 23 JULY 1979
INPU1 PROGRAM Oh TRACK 1 FILE 0

TRACK 1 FILE O

AT B LW AN P O oo 0o 00 00 20 00 00 0s o0 o0

ot et Bt ot et et et = DO IR U D WO
~

39:
40:
41:
42:
43:
44
S:
~6:
47
48:
49:

*26420

sfg 0;cfg 3
dim AS$(40),R{4],CS{32]
dim 2$([10,208]
dim PS[102),0S8[16] ,08[16),LS{16) ,NS[6],GS$[192),D$[16]
dim P[-1:60,1:6],Y(2]
dim H[-2:29,1:6] ,D[0:29]
dim A[12]
trk 1;14f 1,P$,0$,08,L$,NS,GS,DS
trk 1l;1df 2,F{*]),Y[*]
trk 1:14f 3,H[*),D[*]
fxd O;prt "COUNTER",H([-2,3]);spc 2
0+KH[0,1);200+H[1,1);400+H([2,1};500+H[3,1];:;600+8(4,1];800+H[5,1]
0+D[0);200+D(1};:400+D2{2);500+D([3];600+D({4];800+-1(5]
6+1;for J=10006 to 5000 by 500;F+H[I,1]+D[I];I+1l+I;next J;15-1
for J=6000 to 20000 by 1000;J+RH[I,1]1+D[I);I+1+I;next -J
gto +26 .
“BBB" :beep;wait 150;beep;wait 150;beep;wait 3000;ret
"DELETE" :cfg 3;dsp ""DELETING ZONE INFORMATION";ret
"DI®:fxd 1l:2+A2:""+AS$;"0"+AS$[1,1] :beep;wait 150;beep;dsp CS$[1l,32]

: ent "",AS;if AS([{1,1)="0" or AS$(1,1])="1" or AS[1,1}="2";gtoc +9
if Aa$(1,1]1="2" cr AS(1,11="4" or AS[1,1]1="5" or A$[1,1]="6";gto +8

if AS{1,11="7" »r A$[1,1]="8" or AS$[1,1]="9" or A§{1,2]=".0%;qto +7

if A$(1,2)=".1" or AS$[1,2)1=",2" or AS[1,2]=".3" or AS[1,2])=".4";at0 +6
if AS[1,2}=".5" or A$[1,2)}=",6" or AS[1,2]=".7" or AS[1l,2]=".8";qt0 +5

if AS$(1,2}=".9";ato +4
if AS[1,7)="*";qt0o +279

stp
gto -9
if A#2;9to -10

val (A$)+L;if L<O:;gto ~11
" "+CS$(1,32]
ret

"Y/N":2+A;beep;dsp C${1,32);ent "",A

if A#-2tn"10 and A#-1tn"10;gto -1
" "+C$(1,32]

ret

"R+P" :y (XX+YY) +R
atn(Y/(X+1le-90*(X=0)))+2san(Y)*atn (1e99) *(X<0) +A
if A<O0;360+A+2

ret

"psR":Rcos (A)+X;:Rsin(A)+Y;ret

"ENTER YEAR {1900 tc 1999)"+CS$S:;gsb "DI"

if L<1900 or 1.>1999;gqto -1

val (AS(3,4))+R[));AS$([3,4]+DS[14,15]

"ENTER NUMBER OF MONTH (1 to 12)"+CS;gsb "Di"
L+R[2);if R[2]<l cr R[2]>12;9t0 ~1
*JANFEBMARAPPMAY.JUNJULAUGSEPOCTNOVDEC" +AS$
AS[3*R[2)-2,3*;2])})+D5[10,12]

31+K;:;if R[2)=2;28+1;if int (R[1)/4)=R(1]/4;29+N
if R[2)=4 or R[2)=6 or R{2]=9 or R{2]=11;30-N
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81:
82:
83:
84:
85:
86:
87:
88:
89:
90:
91
92:
93:
94:
95:
96:

9,

98:
99

*23345

: val(AS)+F([4];if R[4]1<1 cor R[4]1>2400;qto -4

: AS[1,4])+DS[4,7];"2"+DS[8,8]

"ent "ENTER LOCAL TIME (0001 to 2400)"™,A$

str (N)+AS;AS[2]1+AS([1]

"ENTER DAY OF MONTH (1 to "+CS[1,25];AS[1,2]+CS$[26,27]
*)"+C$[28) ;gsb "DI"

L+R[3];if R[{3}<1 or R[3]>N;gto ~3

if R[3])>9;str (R[3))+D$([1,3]:atc +2
str(R(3])+DS{2,3]1;"0"»D$[2,2]
D$[2,3}+DS(1,2);""+DS[3,3]

2+A;"0"+AS;beep;wait 150;beep

ent "ENTER 2ZULU TIME (0001 tc 2400)",AS

if 242 or len(a$)#4;gto -3

if frc(R[4])/100)>.59;at0 -5

"1S THE DATE "+C${1,127;D$-C$[13,29];"?"+CS$[30});gsb “Y/N"
if A=-2tn"10;gto -23

dsp DS$[1,16] ;gsb ""BBB"

prt "“DATE:",DS$;spc 2
D$[1,2)+P$[13,14);D$(4,5)+»P$[15,16]);"00"+PS{17,18]

int (val(D$[6,7]1)/6)+A;str (A)+AS$;AS$(2,2])+P§([17,17]
2+A;"0"+AS$;beep;wait 150;beep
if A#2 or len(AS)#4;gto -3

val (A$)+0;if 0<1 or Q>2400;gtoc -4

if frc(g/100)>.59;gto =5

"1S THE TIME "-CS$[1,12};AS$[1,4]+-CS[13,16];"2"+CS$[17];98b ""Y/N"
if A=-2tn"10;gto -6

dsp C$(1,16};gsb “BBB"

prt "LOCAL TIME:",A$[1,4]);spc 2

D$[1,16]1+08{1,16]

2+A;""+AS;"0"+AS[1,1] ;beep;wait 150;beep

dsp "PERFORM SURVEY CONTROL";gsb "BBB"

ent "ENTER STATION ELEVATION (reters)" ,A$

if A#2;gto -3

if val(AS)<-200 or val(A$)>=450;gto -4

int (val(A$[1,4])/10+,5)+K;£fxd 0

if X>=100;str (K)+»PS$S(18,21]);"0"+»P$[18,18];9to +6

if K>=10;str (K)+»P$[19,21);"00"+PS$[18,19];gto +5

if K>=0;str (K)+P$(20,21);"000"+PS$[18,20];:;gto +4

int (abs(val (AS[1,4})/10-.5))+K;"0"»PS[18,19]

if K>=10;str (K)»P$[19,21);"0-"+P$[18,19]);gt0o +2

if K>=0;str (K)+P$([20,21]};"0-0"»P$[18,20]

"ENTER LATITUDE (0.0 to 90.0)"+C$;gsb "DI"

if L<O or L>90;gto -1

L+K;str (K)-A$[1,5]

if A=-2tn"10;gto -3

A$[213]"P$[718]7A$[515]"P$[909]

if K<10;"0"+P$(7,7);A$[2,2)+P$(8,8];AS[4,4)+PS(9,9)
"ENTER LONGITUDE (0.0 to 99.9)"+CS$;gs8b "DIv =~
if L<0 or L>99.9:;qto -1

L+K;str (K)+AS$[1,5]
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100:
101:

102:-
103::

103:
105:
106:
107:
108:
109:
110:
111:
112:
113:
114:
115:

IT6:

117:
118:
119:
120:
121:
122:
23
~24:
125:
126:
127:
128:
129:
130:
131:
132:

134:
135:
136:
137:
138:
139:
140:
141:
142
143:
144:
145:
146:
147;
148:
" 19,

if A=-2tn"10;gto -3

A$[2,3)+P$(10,11);AS8({5,5]+P${12,12)

if K<10;"0"+PS(10,10);AS[2,2)+-PS$[11,11);AS(4,4]1+-P$[12,12]
2+A;""+AS$;"0"+2:[1,1) ;beep;wait 150;beep

ent "ENTER OCTANT (0 to 8 not 4)" ,AS

if A%2 or len(aS)tl;qto -2

if val(AS)<0 or val(A$)=4 or val(AS$)>8;gto -3
AS[1,11+PS$(6,6}

dsp '"SURVEY DATA":gstk "BBB"

prt "SURVEY DATED:",0$

fxd O;prt “"OCTANT:",val(P$(6,6])

fxd l;prt "LATITUDE:",val{(P$[7,9))/10

fxd l;prt "LONGITUDE:",val(P$(10,12])/10

fxd 0;val(PS$S[19,21})*10+K;prt "ELEVATION:",K

“IS SURVEY DATA CORRECT?"+C$[1,32);g9sb "Y/N"

if A=-2tn"10;prt "---REPEATING---";gto -36
PSTY,121+P$125,361+pS[37,48T+PS[49,607;"B3"+PS[28,29] ; "B2">P5140,41]
"FM"+P$[52,53);"CM"+PS[4,51;P$[13,24)+P$[61,72]);"TRO"+P$[70,71]
P$(1,121+25[73,84];"SR"+»PS$[76,77]
P$[13,24)+PS$(85,96]) ; "+TTTDDDFF"+P$[91,99]

spc l;prt “SfC wIND VALUES AT TIME ""(Q"":"

"ENTER AZIMUTH OFFSET AT LAONCH "+C$;gsb "DI™

L+A[l};if L<=0 or L>360;gto -1

prt " AZ OFFSET",A[1l]

"ENTER HORIZTNTAL DTSTANCE OFFSET"+({S:gsb "DI"

L+Af2]};if L<.l or L>1500;gto -1
prt " HOR DIS",A[2]

"ENTER SFC WIND DIRECTION (deg.)"+C$;gsb "DI"
L+A[3]:;if L=0C or L>360;qto -1

prt " WIND DIR",A[3]

"ENTER SFC WIND SPEED"~C$;gsb "DI"
L+A[4);1f L<U or L>»99;utc -1

prt " WIND SPEED",A[4];spc 2

" 1337 "ARE PRINTED SFC WIND VALUES OK ?°+CS$[1,32];g8b "F¥/N"

if A=-2tn"10;prt "---REPEATING----";gto ~-13
"ENTER SURFACE PRESS AT LAUNCH"+CS$;gsb "DI"
L+A(6]:if L<650 or L>1100:;ato -1

prt "SFC MET VALUES:"

fxd 1l;prt "PRESSURE",A[6]

str (prnd(A[6] ,0))+A$;AS5(2,4])+P$[22,24]

if A{6)>=1000;AS$([3,5)+PS[22,24]
2+A;""+AS;"0"+A8$[1,1]) ;beep;wait 150;beep
ent "ENTER SFC TEMPERATURE (degC)" ,AS

if A#2;9to -2

if val (AS)<~25 or val(A$)>100;g9to -3

val (AS)-A(7]

prt "TEMPERATURE",A[7]
2+A;""+AS;"0"+AS{1,1] ;beep:wait 150:Leep
ent "ENTEP WET BULB TEMP (deq(C)" ,AS

if A#2;q9to -2

23233
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150:
151:
152:
153:
154:
155:
156:
157:
158:
159:
160:
161:
l162:
163:
164:
165:
l66:
l67:
168:
169:
170:
171:
172:
173:

4.
I175:
176:
177:
178:
179:
180:
181:
182:
183:
184:

. 185:

186:
187:
188:
189:
190:
191:
192:
193:
194:
195:

196

197:
198:
199:

if val(A$)<-25 or val(A$)>100;g9to -3
val (AS) »A[9)
prt "w BULB TEMP",A[9];spc 2
“ARE SFC VALUES OK 2"+C$;gsb ""Y/N"
if A=-2tn"10;prt "---REPEATING----";atc -19
6.11*107(7.5A(7]1/(237.3+A(7])) +A[10]
6.11*10" (7.5A(9)/(237.3+A[9]))) +A(ll]
.00066 (1+.0015A[9))A{6]) (A[7)-A[9])+»A[l2]
A[l11]-A(12]+A[12]
All2]/a(10)+A[11)
100A[11}+G;if G<0;0+G
if G>100;100+G
fxd O;prt "HUM £%,G
(A[7)+273.16) /(1-.37803A[12]/A[6]))+A([9]
348.38395A(6])/A[9]112.25+-A(8]
fxd l;prt "SFC DENSITY",A[8];spc 2
"ENTER BALLOON WEIGHT(gms)"»CS,qsb "pIr*
L+A[5):if L#30 and L#100;gto -1
fxd O;prt "BALLOON WGT",A{S5];spc 2
"1S BALLOON WEIGHT OK 9"»C$[1 32);gsb "Y/N"
if A=-2tn"10;prt "---REPEATING----";gto -4 .
"WAS HELIUM USED FOR INFLATION?"+C$[1,32];gsb "y/N"
if A=-1tn"10;prt "HELIUM”
if A=-2tn"10;prt "HYDROGEN"
if A=-1tn"10 and A{5]=100;101+A(5]
if A=-1tn”"10 and A[5]=30;31+A(5]
if A(5]=101l;gto +4
if A[5]=31;9to +9
if A[5]=100;gto +13
if A[5]1=30;gto +17
57I3HTI‘4] :T.1563-0[2,4]:1.4668+H13,4];1.7813+H[4,4);2.4194+H([5,4)
3. 0667+H(6, 41,4 7167+H(7,4);6.4138+H[8,4]);8.1579-H(9, 4] 9.,9286+H{10,4]
11.7143*H[11,4];13.5273¢H[12,4];15.3519*H[l3,4];17.2037¢H[14,4]
20.9074+H[{15,4]) ;24.6111+H[16,4];28.3148+H[17,4];32+H[18,4)]
35.5263+H[19,4]);39+H[20,4)
gto +15
,9259+H[1,4];1.9293+H(2,4];2.4343+H([3,4];2. 9394+H[4,4) ;4+H[5,4)
5. 0556+H[6 4]
for N=7 to 14;5.0555+2.7778(N-6)+H[N,4]:next N
for N=15 to 20;32,.8333+5.5556 (N-15)+H([N,4);next N
gto +10
S561+H[1,4]);1.1249+H[2,47;1.4127+H(3,4);1.7004+H[4,4]);:2.276+H15,4]
2.8515+H([6,4);4.3275+H[7,4);5.8256+H[8,4);7.3445+H(9,4];8,.8881+H(10,4]
10.4638+H[11,4);12.1044+H[12,4];13.7611+H[13,4);15,4627+H([14,4])
for N=15 to 20;18.8804+3.4176 (N-15)+H[N,4]};next N
gto +5
,9112+H[1,4);1.9002+H[2,4);2.3941+H([3,4);2.8912+H([4,4);3.9281+H(5,4]
4.9698+H([6, 41
for N=7 to 14;7.70242.73375(N~7) +H([N,4];next N
for N=15 to 20;32.3056+5.4675(N-15)»H[N,4]:next N

401
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200:
201:
202:
203:
204:
205:
206:
207:
208:
209:
210:
211:
212:
213:
214:
215:
216:
217:
218:
219:

220:

221:
222:
223:
224:
225:
226:
227:
228:
229:
230:
231:
232:
233:
234:
235:
236:
237:
238:
239:
240:
241:
242:
243:
244:
245:
246
247:
248:
249:

20-2

for N=0 tc 29:0+H[N,5)+H[N,6];;next N
Afl)+H({-1,51+Fi-1,1];A(2)+H{-1,6])+F|-1,2]
A(3)+H(-2,5];A(4])+H(-2,6]
A[l}+H([G,6);0C~H[8,3])+H[9,3):A[1l]}+HI10,3]
1+H[1,3]~F

“ENTER OBSERVATION TIME:"+C$;gsb "DI"
L+H[11,3);if 1<.01 or L>150:gqto -1

"ENTER ELEV ANGLE AT TIME:"+C$[1,25)};str (H111,3}))+CS$[26]
gsb *DI1*

L+H|12,3);if L<0 or L>»90;gto -2

spc l;prt “TOP OF ZONE DATA"," . TIME:",B{1l1.3)
fxd Z;prt * EL ANGLE" ,H[12,3]

"ENTER AZ ANGLE AT TIME: Y+CS$T1,25];str (H[11,3])+CS{26);ast “"CI"
L+FP[13,3);:if L<O0O cor L>360;gto -1

fxd 2;prt * AZ ANGLE*,H[13,3];:;spc 2

"ARE PRINTED DATA OK 2"+(C§T1,32];:;gsb "Y/N"
if A=-2tn"10;prt “---REPEATING----";gto -11
H{1l,3]»T '

if A[5)=30;gsk "H30"

if A[5)=31;gsh “HE30"

if A[5]1=100;gsb "RH1l00"

if A[5]=101;gsb "HE1l00"

gto +55

"H10G" .

if T<=1;355.6T+¥

if T<=3 and 7>1;356.6+347.5(T-1)~+H

if T<=5 and T>3;1051.6+338.3(T-3)+H

if T<=8 and T>5;1728.2+329.2(T~-5)+H

if T<=10 and T>8;2715.8+320({T~-8)+H

if T<=11 and T,10;3355.8+310.9(T~10)+H

if T<=1l4 &nd 7»11,;3666.7+301.8(T~11)+H

if T<=36 and 7>14;4572+292.6(T-14)+H

if T>36;11009.4+301.8(T-36)+H

if T>=38 and T<=42;H-9.1+H

if T>=42 and T<=45;H-18.3+H

if T>45 and T<=48;H-27.4+H

if T>48 and T<=52;H-36,6+H

if T>52 and T<=55;H=-45,7+H

if T>55 and T<=58;H-54,9+H

if T>58;H-64+H

ret

"H30":

if T<=1;219.5T+H

if T<=3 ané T>»1;219.5+201.2(T~1)+H

if T<=5 and 71>3;621+4192(T-3)+H

1f T>5%;1065+4182.9(T-5) »H

ret

"HEI100": T s
if T<=1;350T+H ’

*22567




250:
251:
252
253:
254:
255:
256:
257:
258:
259:
260:
261:
262:
263:
264:
265:
266
267:
268:
269:
270:
271:

if T<=2 and T>1;3504320(T-1)+H

if T<=3 and 1>2;670+310(T-2)+H

if T<=4 and T>3;980+305(T~3)+H

if T<=5 and 1>4;1285+300(T-4)+H

if T<=6 and 1>5;1585+295(T-5)+H

if T<=7 and T>6;1880+290(T-6)~H

if T<=9 and T>7;2170+4285(T-7)+H

if T<=12 and T>9;2740+280(T-9)+H

if T<=15 and T>12;3580+275(T-12)+H
if T<=30 and T>15;4405+270(T-15)+H
if T<=32 and T>30;8455+275(T-30)~+H
if T<=34 and T>32;9005+280(T~32)~H
if T<=37 and T>34;9565+285(T-34)+H
if T<=38 and T>37;10420+290(T-37)+H
if T<=45 and T>38;10710+295(T-38)+H
if T<=50 and T>45;12775+300(T~45)+H
if T<=51 and T>50;14275+295(T~-50)+H
if T<=52 and T>51;14570+290(T-51)+H
if T<=53 and T>52;14860+285(T-52)+H
if T<=60 and T>53;15145+280(T~53)+H
if T>60;17105+282.5(T-60) +H

ret

272: YHE30":

273:

74:
275:
276:
277:

T 278:°

279:
280:
281:
282:
283:
284:
285:
286
287:
288:
289:
290:
291:
292:
293:
294
295:
296
297:
298:
299:
611

if T<=1;216T+H

if T<=3 and T>1;216+198(T-1)+H

if T<=5 and T>3:;612+189(T-3)+H

if T>5;990+180(T~5)+H

ret

if >HIP,1T;gto +2 ' T
H[11,3)+H[8,3);H([12,3])+H(9,3]);:H[13,3]+H[10,3]};cfg O;gto -73
(H{8,31-BI[P, 4])/(H[8 3]-H[11, 3])¢L

if H[10,3]-H[13,3]>180;H[l3,3]+360*H[13,3]
if H[13,3]-H[10,3}>180;H[10,3)+360~H[10,3)
H[1l0,3])-L(H([10,3)-H{13,3])+H(P,5]

if H(P,5]>360;H[P,5]1~360+H[P,5]
H[9,3)-L(H{9,3}1-H[12,3))+H[P,6]

if fla0O;gto +2

gto +14

H[-1,5]+A;H[-1,6]+R;gsb "P+R"

X+rl;Y»t2

H/tan(H[12,3])+R

Rsin(H[13,3]) »Y

Rcos (H[13,3]) +X

ng "R+P"

X-rl+X;Y-r2+Y
.03238X/(H{11,3]1~-H[8,3])-U;.03238Y/(H[11,3])-H[B,3}))+V
UL+»U;VL+V

U/.03238+X;V/.03238+Y

X+rl+X;Y+r2+Y;gsb "R+P"

if Hy=H[P,1!;A+H{P,5];atn(H(P,1]/R)+H(P,6]
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30G: 1f H{P,501>360;H(P,5}-360+H(P,5}

30k: P+ls+P+H{1,3]);if not £lgl;gto +2

302: if H<H{P,Ll]l;cfg O

303: if P<Z;gto =25

304: if P<29;for I=P to 29;0+H[I,4]:next I

305: prt "FFRRTRARETENREEEN : Ce -
306: if flgi;gto +29

307: prt “ZONE INFORMATION"

308: spc 3;fxd O;prt "SURFACE"

309: prt " HOR DST",H[-~-1,6]

310: f£xd 3;prt " AZ OFF",H[-1,5)

311: £xd O;prt " ALTmsl™,val(P$[19,21))10

312: fxd O;prt " WDIR,ded", H{[-2,5]

313: fxd O;prt " WSPEED,K",H[-2,6]

314: H{-1,5]+A;H[-1,6]+R;gsb "P+R"

315: for N=1 to 29;if H[N,4]=0 or {(H[N,5] and H[N,6])=0;gto +1§
316: N-1-J

317: 6367650+5

318: {((S+H{N,l])'Z-S‘ZCOS(H[N,G])"2)-Ssin(H[N,6])9r3
319: (Scos (H[N,6])/(S+H[N,1]))r3+R

320: H{N,5)+A:gst "P+R"

321: rlerd4;X»1l;rd-rl+X;r2+r5;Y+r2;r5~r2+Y;qgsb ""R+p"
322: (R/(M[N.4]-H[J,4]1)).03238+8;17,778A+A

323: if N=1 and H(N,4]<1l;H[N,4]8+S

324: H{J,1}+(H(N,1]-B{J,1))/24val (P$[19,21])10+R

"325: spc 1;fxd O;prt "ALTms1",H

326: fx¢é C;prt "whRIR.mrils",A

327: fxd O;prt “wSrcEL. k7, S

328: spc 1l;fxd 0;prt "ZONE"™,N

329: prt "ALigeom",H{N,1}

330: fxd 3;prt " TIME",H[N,4)

331: fxd 3;pr¢ " ELEV",H([N,6]

332: fxd 3;prt " AZ" ,H[N,.S5]

333: next N

334: prt "xurxsrkramgaxanr".gne §
335: for N=0 to 29;0+H[N,2);next N
336: ent "ENTER REGION NUMBER",R
337: fxd O;prt "REGION",R;spc 3
338: if R(2]1>0 and R({2]<4;7~+T

339: if R{2]1>3 and R{2}<7;1l>T

340: if R[2]>6 and R[2)<10;3-T
341: if R[2)>9;:5+T

342: if 0<=800 or 0>1800;T+1-T
343: trk 0;1d4f 2,28

344: if 10val(PS{19,211)<200;1-C
345: if 10val(PS$S{19,211)>=200;5+D;6+F
346: for N=0 to 2%

347: if va1(2S(D,8N+1,8N+2])=R and val (Z$(D,8N+3,8N+4])=T;qto +2
348: next N

349: val(z$[D,BN+7,8N+8])*10+&
1522
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A

350:
351:
352:
353:
354:
355:
356:
357:
358:
359:
360:
361:
362:
363:
364:
365:
366:
367:
368:
369:
370:
371:
372
373:

- 74

375:
376:
377:
378:
379:
380:
381:
382:
383:
384:
385:
386:
387:
388:
389:
390:
391:
392:
391:
394:
395:;
396:
397:
398:
399:

-

val(Z2$[D+]1,8N+1,8N+2))/10+R+B
val (2$[D+1,8N+3,8N+6))/10+E
if A[8)<B;B+A[8]
if A[8]>E+.5;E+.5+2[8]
int ((A[8]-B+.,5)/.5)+C
if C<=10;C+F:trk val(z$(D+1,8N+7,8N+8]);1d8f val(2${D+2,8N+1,8N+2]),2$
if C>=11 and C«=20;C-10-+F
if C>=11 and C<=20;val(2S[D+2,8N+3,8N+4))+0;val(Z2$[D+2,8N+5,8N+6))+W
if C>=11 and C<=20;trk 0;1df Ww,Z$
if C>=21 and C<=30;C-20+F
if C>=21 and C<=30;val(2S[D+2,8N+7,8N+8))+0;val(2S[D+3,8N+1,8N+2]) W
if C>=21 and C<=30;trk O;14f w,Z$
if C>=31;C-30+F;trk val(2$(D+3,8N+3,8N+4]);1df val (2§{D+3,8N+5,8N+6]),2Z$
for N=0 to 25;prt 2$(F,8N+1,8N+8]
next N
spc 5 ' o
for N=0 to 60;for V=1 to 6;0+F|{N,M]:next M;next N
100+F[1,6]);350+F[2,6);750+FP(3,6];1250+F(4,6];1750+F(5,6]
2250+F[6,6];2750+F(7,6];3250+F.(8,6]);3750+-F[9,6]:4250+F[10,6])
4750+»F(11,6];5500+F{12,6];6500+F{13,6);7500+F[14,6]);8500+-F[15,6])
9500+F (16,6];10500+F[17,6);11500+F[18,6);12500-P[19,6);13500+-F[20,6)
14500+F[21,6);15500+F[22,6);16500+F[23,6);17500+-F[24,6);18500+F.(25,6]
19500+F [26,6]
?L]]*EIO.II:Allll*FIO.Zl;A[91*El0,3];A[6LfRIO,4]
»M
for N=1 to 26
val(2${F,8(N~1)+1,8(N~1)+4])/10+F[N,3]
val(Z$([F,8(N~-1)+5,8(N~1)+8])+P[N,4]
F[N,3]-273.16+F[N,1]}
if HIN,1)<=F[M,6] or H[N,4]=0;qto +4
(F.(M,6)]-H[N-1,1])/(H[N,1]-H[N-1,1])+A
H[N-1,4}+A(H[{N,4]-H[N~1,4]1)+F([M,5]
M+1+M
next N
A[6]1+H[-1,2];A[7)+273.16+B[~1,4)
0+1I;loa (A[6)})+H[0,2};:1+H[0,3]
for P=1 to 29
P-1-+J
if P=2 or P=4 or P=5;gto +8
if P=1;0+J
if P=3;1+J
if P=6;3+J
1+1I+1
if F(I,4]=0;gto +4
2log (F(I,4]1)-H{J,2])1+H[P,2]
(H(J,2]1-H([P,2))67.442(F[1,3])+.041I)+H[J,1)+H[P,]1]
next P
"N"+P$[100,100]
for N=]1 to 26:if F[N,5]=0;N+Y{1]};N-1+Y[2];:gt0o +2
next N
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400: 1+H[~2,3]H(~2,3] o
l; rct 1,P$ 'Qs ,0$ ,L$ ,NS .Gs ;Ds
402: trk l;rcf 2,F[*]),Y{*)
l;rcf 3,H(*],D[*]

401: trk

403: trk
404: trk
405: end
*26027
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OUTPUT #1 ON TRACK 1 FILE 4
TRACK 1 FILE 4

0: dsp '"TURN-ON REMEX" ;gsb "BBB"
: dim A$(100],BS${5),R[10],C[0:16,1:14)

2: dim P${102],08.[16],08[16]},L:${16] ,NS[6] ,G$[192]},DS$[16]
¢ dim F|-1:60,1:6),Y[2]

4: dim H[-2:29,1:6]},D.{0:29] ,R[15]

S: dim H${2,32);:time 500

B: trk 1;1df I P$.Q$;0$,L$7N$_GS.D$

SpC 5;pT DS T, 16T
: sfg 4;if not ios2;cfg 4
: if not ios2;gto +6

J0: ent "NEED TTY-76 TELETAPE?" A

11: if A#-1tn"10 and A#-2tn"10;gto -1
12: if A=-1tn"10;"Y"+PS$[101,101)

13: if A=-2tn‘10;”N"*P$[101,101]

14: trk l;rcf 28,pP$,0$,08,L$,N$,GS$,DS
15: spc 5

16: dsp "PIBAL FLIGHT MESSAGE OUTPUT";gsb "BBB"
17: if 'P$.(101,101)="Y";sfqg 7;cfqg 8
18: if‘PS[lOl,lOl]="N";cfg 7;sfg 8

I19: trk I;1df Z,E1"], Y1 "]
20: trk 1;1df 3,H[*],D([*]

21: " 59 F,. )4&30"3 2?2 ol/=2771TT "+H3 1]

22: " T O HNM LRGIPCVEZDBSYFXAWJ UQK "-HS.[2]

23: char(0)+HS${1,1,1);char(10)+HS$[1,9,9];char(7)+H$[1,21,21]
24: char(13)+HS$[1,3,3)
25: gsb ‘"INTHT"

26: sfg 3;dsp "SOUND RANGING";gsb "EBB"

27: if flg4;wtc 2,2;for N=1 to 75;wtb 2,0;next N;wtc 2,0

28: gto +69
Z29: "BBB:beep;wait IoU;beep;wait I50;beep;wait 3000;ret
30: TINTAT™:for N=I to YTIT;1f FIN,3T¥0;gto +7

31: for K=N to Y([1l};if F[N,3]1=0;next K
32: (F[K,5)-F|[N,5])/(F(K,5] F[N—l 5]) +C
33: F[K,l]-C(E(K,l]—F[N—l,l])*R{N,l]
34: F|IK,2])-C(F[K,2)-F[N-1,2))+F[N,2]
35: F[K,3]-C(F[K,3]1-F[N-1,3])+F[N,3]
36: F|[K,6]-C(F[K,6]-F[N-1,6))+>F[N,6]
37: next N

38: ret

39: "FOOT” :Emt 2,79,/

40: if flg4 and flg8;par 2;wtc 2,2;wrt 2.2;wtc 2,0

41: fmt b,z

42: if flg4 and flg7;par O;wtc 2,2;wrt 2,3,2,8;wtc 2,0

22: if flgd;wtc 2,2;for N=l to 30 wtbh 2, 0 next Niwtc 2,0
: ret

45: "A+B :fmt b,Z;par 0

46: for G=1 to B

47: for K=1 to 2;pos (H$ [K],A$(G,G])+F;if F;sfg K;gto +2
48: next K

49: if F=1 or F=3 or F=5 or F=9;cfqg 1,2,5,6;9to +5
*1266
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50: if flol and flag5;cfa l;ato +4
S1l: if flol;wtc 2,2;wrt 2,27:;wtc 2,0;sfa 5;cfa 1,6;ato +3
52: if flo2z and fla6;cfo 2;0to +2 .
£3: sfa 6;cfg 2,5;wtc 2,2;wrt 2,31;wtc 2,0
' 54: wtc 2,2;wrt 2,F-1l:wtc 2,0
' 55: next G .
; 56: wtc 2,2;wrt 2,2,8;:;wtc 2,0 ;
57: ret k

B8: "R+P":y (XX+YY)R[1]

59: atn(Y/(X+1le-90%*(X=0)))+2*sqgn(Y¥Y) *atn (1e99) *(X<0) »2

60: A-R[2]

6l: if A<C0;360+A-R[2]

62: ret

63: "HEADTR":ctfg I,2,5,6;:par ¢

64: if flq4 and fla8;fmt 3,cl2;wtc 2,2;wrt 2.3,2$f1,12]):wtc 2,0
65: if flod4 and flqg7;12+B;gsb "A+R"

66: den AS{1,12);prt AS[1,12]

67: PS[85,991-a5{1,J]

68: if fla9;cfa 9;ato +5 -

69: fmt 3,cl2

70: if flad4 and fla8;wtc 2,2;wrt 2.3,AS$[1,12);:wtc 2,0

71: if flad4 an¢ fla7;12+B;ash "p.n"

72: qto +3

73: if flo4 and flaof;fot 3,cl5;wtc 2,2;wrt 2.3,A${1,15]);wtc 2,0
74: if flad ard f1a7;15+P:0osh "A+R"

75: dep AS{1,Ji:ort AS§1,J]

76: ret
: "DELETF": 1O MESS . g ) swalt 1000
78: ret
T9: "Pe+RVIRILI]*COs(FIZ] )X s RILIT sin(R1Z2])+Y
8G: ret

81l: "STRING":fxc O;str (M)-BS[I,57

62: if M<1000;BS[2,4])+RS$(3,51;"0"+BS$(2,2]
83: if M<100;RP$[2,4]1+B5(3,5]1;:"0"+B$[2,2]
€4: if M<10;BS(2,4)1+8S[3,5]1;"0"+RS$([2,2]
B5: if M<1l;8S$(2,4]+B$[3,5);"0"+RS[2,2]

86: ret
—87: "ARREY":IsF;gGSb "OTRING"

88: BS$[4,5]+A5({1,2);A+M;gst "STRING"

89: BS[3,5]+A$[3,5];S+M;gsb "STRING"

90: BS$(3,5]1+AS$[6,8] ;T+M;ashb "STRING"

91: BS{2,5)+A$([9,12):0+M;gsb "STRING"

92: B$(2,51+A%$[13,16]

93: if fla4 and fla8;par 2;fmt 4,cl6;wtc 2,2;wrt 2.4,A$([1,16];wtc 2,0
94: if fla4 and flg7;16+R;asb "aA+P"

95: dsp AS[1,16]:prt AS{1,16]

96: ret

97: H[-1,5]+R[2]);H[-1,6]+R{1l]);ash "Pa+P"

98: X+R[4];Y+F[6]

99: nrnd(H[{-2,5]*16/2,0)+A+B(10]
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166: prnd(H[-2,6],0)+S+E(9]

101: prnd(H{-1,4110,0)»T

102: ,0000001+i1(0,4]

103: 0+1

104: if H[S5,4]1=0;spc 5;prt "SOUND RANGING NOT READY";atc +49
105+ For P=1 to 5;1ifF HI[P,4]=U:gt0 +13

106: pP-1+J

107: if P=3;next P

108: if P=4;2+J

109: 1+41+1

110: 6367650+S

111: J((S+D[P))"2~2"2cos(H[P,61)"2)-Ssin(H[P,6])+P[R]

112: (Scos (H[{P,6]))/(S+D[P]))R[B])+R([1]

113: H([P,5]1+R[{2);:;9sb "Ps+R"

114: F{4]+R[5];X+R[4];R[5]-R{4]+X;R[6]+R[7]);Y+R[6]);R[7)-R[6)+Y;ash "P+P"
115: ornd((R[{1)/(H({P,41-H[J,41)).03238,0)+S+B[I}

116: if P=1 and H[P,4]1<1;B[P,4]S+S+E[I]

117: prnA(R{2]1*16/9,0) +2+R[I+4]

118: next E

119: if B[2]1<B{l) and (Bl2]>=R[0T1+2 or B{2]<=R[S]-2);BTZT+S;B16]+F;ato +I
120: if B{2]<BR[1] and (R[2]<B[9]+2 and R[2]>R[9]-2);R[1])+S;R[S5]+2;atc +1¢
121: if R{2]>2*R[1);.4+r1;0+r2;.3+r3;.15+r4;.15+r5;qt0 +2

122: .2»rl;.5+r2;.15+r3;.075+r4:.075+1r5

1232 U+X+Y+(C5D

124
125:

rlE[9]+R[1];B[10] *9/16+R[2];g98h "P+R"
X+C:Y+D

126: r2r{1]+R[1);B[5]1*9/16+R[2];gsb "P+R"
127: X+C+C;Y+D+D

128: r3B[2]+K[1);R([6]1*9/16+R{2];asb "P+R"
129: X+C+C;:;Y+D+D

130: r4r(3)»R([1];:B({71*9/16+F[2];9sb "P+R"
131: X4C+C; Y4D»D

132: r5R{41+R{1];B[8]1*9/16+R[2]);asb "P+R"
133: X+4C+X;Y+C+Y;gsb "RP+P"

133 FIIT+S;RI2T*1I6/9+4

135: prnd(s,0)+S;prnd(2,0)+2

136: if A=0;:64+2

137: if S=0Q:0+A

138: for L=1 to 5;if not (F|(L,6]1>200 and F{1-1,6]<200) ;rext L
139: (200-F({L-1,6))/(F[L,6])-F[L-1,6]1)+0

140: C(F[L,3]1-F[L-1,3)1)4F([T.-1,3]+H(16,3]
141 O(F(1,11-F[L-1,1])+F[L-1,11+4273,16+3R([16,3)+F[16,3)
142: v{16,31/4-273.16++(16,3]+T

IZIT vrnd (Tx10,0) =T

144: abs(T)+M;" "+A${1,1];if T<O;"-"+2$[1,1)
145: osh "STPING"

146: BS(3,5)+A$(2,4);A+";08b “STRING"

147: PS$S[3,5)+A$[5,7}%S+M;gsb "STRING"

148: £$[4,5)+A8(8,9]

149: if not fla3;atc +5
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150: AS(1,91+P5${91,99]):PS[73,84]1+AS$([1,12];15+3
151: sfg 9;ash “HEADCP"

3 152: cfa 9:ash "FOOT*

5 153: spc ¢

3 —1S5%: STG 3;850 "CORPUTER MFT™;GS5 "UBR™
f 155: H{-1,5)+P({2]);H[-1,6]+R[1];gsb "P+R"
! 156: X+R[4];YsR(6]

157: str(prnd(ﬂ[-l,Z],0))»AS:A$[2,4]~P$[22,24]

158: if H{~-1,2)1>=1000;AS${3,5)+PS[22,24)

159: PS{1,12)+AS${1,12);P$[13,24)+PS[85,96]:12+J -
160: if not flg3;ato +35

161l: gsb "HEADER"

162: 0+1 .
163: prnd(H[~-2,51*16/9,0) +A;if A=0;64-A

164: prnd(lif{-2,6),0)+S;if S=0;0+2

165: prnd(u{-1,4110,0)-+T

166: ornd(H[{-1,2]1,0)+C

167: asb "ARRAY"

168: .00000601+8[0.4]

"169: for P=1 to £9;1f H[P,4]=0;g9to +24 :

170: if P=1;0+3

171: if P=2;next P

172: if P=3;1-+J

173: if P=4 or P=S5:next P

174: if P=6;P-3+7J i
175¢: if P>6;P-1+J

176: 1+1-+1
177: 6367650+S
178: y({S+D[P}) " 2~-S"2cos(H[P,6]1)"2)~Ssin(H[P,6])+F[R] |
179: (Scos(H[P,6})/(S+D[P)))RI8)+R[1]
180: v(pP,51+R[2}:ash "pPsR"
181: F[4]+F[5]):X+R{4]1;R[S5)-R[4])+X;R[6)+R[7];Y+R[6);R[7)-R[6]+Y;0sF "P+P*
182: prnd((R{1}/(H(P,4]-H{J,4])).03238,0)+S
183: if P=1 and H(P,4])<1;H[P,4]5+S
184: n{0,3)H{P,1}16371299/(6371299+H(P,1])+R[1]
1€5: H[O0,3]1H[J,1)6371299/(6371299+K([J,1])+R[2]
186 prnd(((B[l] -B[2])/67.442(H[J, 2]-P[P 2]1))10,0) T
187: tn" ((B[P,2)+HIJ, 2])/2)¢O°Drnd(0 0)+0
188: prnd(P[2)*16/9,0) «A .
189: if A=0;64+A
190: if S=0;0-1
191: ash "ARRAY"
192: rext F
193: osbt "froOOT"
1Yq: snc 5
195: sfa 3;dsn "FALLOUT MET" ;asb "BBR"
196: str(cenc(1000H(-1,2])/1013.25,0))+A$;AS$5{2,4)+PS$[22,24]
197: if H[-1,2])>=1013.25;A$(3,5]+P$([22,24}
198: atc +11
- : TAEPAY-12":1+M;ash PSTRING”
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200 :
201:
202:

BS[4,5]+2S[1,2);A+M;ash "STRINC"
R${4,5]+25$(3,4]);S+M;ash "STRING"
R$[4,5]+AS[5,6];T+M;ast "STRINC*

T

203: BS[3,5]1+A5([7,92);0+M;asb "STRINC"

204: BS[3,51+a5[10,12]

205: if flad4 and fla8;par 2;fmt 3,cl2;wtc 2,2;wrt 2.3,A$[1,12);wtc 2,0
206: if fla4 and fla7;12+B;gsb “A+E"

207: dsv AS[1,12);prt AS{1,12]

208: ret _

209: B[-1,5]+*R121;H[-1,6]+-P[1]);gsb "P+R"

210:
211:
212:
213:
214:
215:
216
217:
218:
219:
220:
221:
222:
223:
224:
225
226
227:
228
229
230:
231:
232:
233:
234:
235:
236

X+R[4];Y+RTE}

l1-1

H{-1,21+C[0,4]

for P=1 to 27;if H([(P,4)=0;0t0o +24

P-2+J

if P=1;0+J

if P=2;next P

if P=3s51+J

if P=4 or P=5;next P

if P=€6;P-3+J

if P=7 or P=8 cr F=15;P-1+J

if P=9 or P=11 or P=13 or P=16 or P=1l8;next P

if P=20 or P=22 or P=24 cor P=26;next P
$371299+S

Yy((S+D([P]) "2-S"2cos (H[P,6])"2)-Ssin(H[P,6])+R([8]
(Scos (H[P,6]1)/(S+n[F]))IR[B]+R[1]

Hv(ipP,51+R[2]);0sb "P>P"
R{4)+R[5);X+R[4];P(5])-R[4]+X;R[6]1+R[7]);Y+P[6];P[7]-R[6]+Y;08t "R+P"
ornd((R[1]1/(H[P,4]1-B[TJ,4]1)).03238,0)+5+C{T1,2]

if P=1 and H[P,4]<1;H[P,4]5+5+C[I,2]
B(0,3]R[P,1]16371299/(6371299+k(P,]1])+E[1]
Y[0,31H[J,116371299/(6371299+H([J,1])~R[2]
(B[1l]-R[{2])/67.442(K[J,21-0{P,2))+C[1,3]);0rnd(C[1,3],C)~T
tn”( (8{p,21+4(J,2} y/2)+0+Cl1,4) ;0rnd (0,0) +C
R(2])+C[I,5]

if 1<=14;1+41+1+C[I,1]

next P

237:
238:

for 2=1 to 16;if C[Z,4)1#%#0;rext 2
Z2-1+7

239
240
241:
242
243:
244
245
246
247:

H{-1,4]+C[0, 3]

for N=0 to 7;348,38395C(N,4]/C[N,3]+C[N,9];;next N
Ci0,21/1225+C{0,10):;C{1,9]1/1213.3+C{1,10}:C[2,9)/11€4.4C([2,10)
C(3,9)/1139.2+C[3,10);C[4,91/1084.6+C[4,101:C(5,9]/1032+C(5,10)
C(6,9)/957+C[6,10]1:C(7,91/863.4+C[7,10];C(8,9]/777+C[8,10] £
Cl9,9])/697.44C[9,10];C{1C,9) /590+C[10,10};C[11,9]/467+C[11,1D]
Cl12,91/364.8+C[12,10]:C(13,9)/266.6+C[13,10]1;C(14,91/194,.R+C[14,10]
C[15,91/142,.3+C[15,10]

100C(C,10]+C[0,11]

.
\—-'I

248:
249
*8800

Hi-1,41+C[0,3]
C[0,3)/288.2+C(C,6]}
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250
251
252
253:
254:
255:

C{l,31/287.5+C{1,6);:;C{2,31/285.9+C[2,0];C13,3]1/285.3~C}2,6])
C(4,3)1/260+C[4,6]);C15,3)/276.8~C[5,6};C(6,3]/271.8+Cl6,6!
C17,3)/265.5+C{7,6):C(8,31/259+C[8,61;C[9,3]1/252.5~C(9.6]}
C{106,31/242.7+C{10,6}1;C111,31/229.8+C[11,6]1;C[12,3])/216.8+C[12,6]
Cl13,31/216.7+C[13,61;C(14,3)/216.7-C[14,6];C[15,3]1/216.7+C[15,6]
ato +9

256
257:
258
259:
260:
261 :
262~
263:

" ARRAY-FO":1+M;qsb "STRING®

BS[4,5]+A5(1,2];A+M;gsh "STRING"

B$[3,5)+AS{3,5);S+M;asb "STRINC"

PS{3,51+25(6,8]

if flo4 and fla8;par 2;fmt 1,cB;wtc 2,2;wrt 2.1,AS[1,8];wtc 2,0
if £l1a4 and flag7;8+PR;asb "A+B"

dsr. AS[1,R}:ort AS{[1,8]

ret

264 :
265:
266:
267:
268
269
270

A[-1,51+E(21;F[-1,6]+R[1];gst "Pav"
X+P[4];¥Y+R([6]

nrnd(Hi{~-2,57*%16/9,0)+n;if A=0;64->A
prnd(H{-2,61,0)+S;1f S=0;0+A
PS[49,60)+2501,12Y;PS(61,72)+PE(85,96]):12+0
if not fla3d:gto +29

asb "HEADEP"

271:
272:

O+1
asb "ARRAY-FO"

273:
274
275:
276
277:
278:
279:
280:
281:
282:
283:
283:
285:
286
287:
288:
289:
290
291:
292:
293:
294:
295
296 ;:

1+12

for F=8 to 34;:if H[P,4]=0;gto +22

if P=8;0+3

if P=9 or P=10 or P=ll;next P

if P=12;8+J

if P=13 or P=l1l4:next P

if P=15;12+J

if P=16 or P=18 or P=20 or P=22 or P=24 cr P=26 or P=28;next P
if pP=17 or P=19 or P=2]1 or P=23 or P=25 or P=27 or P=29;P-2+]
if P>29;P-1+J

6371299+5

J((S+D[P))"2-5"2cos(H[P,6])"2)-Ssin(H[P,6])+R[8]

{Scos (H[P,b6}) /(S+4D[P}))R[B]+P([1]

HI{P,5]+R[2]);g98b "P+R"
F{4}+F[5];X+R[4]);R[5]-R{4]+X;R[6]+R[7];Y+R[6]);R[7])-R[6]+Y;ash "Ps+p"
prnd ((R{1]1/(H[P,4]-H(J,4]1)).03238,0)+S

if P=1 and H([P,4]1<1;H{P,4]S+S

eend (P(2]1%16/9,0) +A

if A=0;64+2

if S=0;0»2

gsb “ARRAY-FO"

1411

next P

‘lﬁ—b nFan

<97:
29%:
29S;

spc 5 :
sfag 3;deo "BALLISTIC TYPE 3";gsb "RPR" ks
ato +11 i




e e N e

360:
301:
302

e L e g

||T3I|:
F+l1+E;for N=1 to Z;rNC{E,6]1+CIN,7]+C[N,T7] next N
ret

3T 3:
304:
3C5:

T .
E+]1+E;for N=1 to Z;rNC{E,10]+C{N,11]+C{N,11]);next N
ret

306:
307
308
309:

TR
C{1,2}+R[1);C[1,5)»5[2]);1+I+I;ash “P+R"

for N=1 tc Z;XrN+T([N,13]+C[N,13];Yrv+CIN,14])»C[N,14]) ;next L
ret

310:
311:
312:
313:
314
315:
316:
317
318:
3l¢9:
320:
321:

100CT0,8T-CT0, 7]
10C»rl1;27+r2;13+r3;8+r4;5+r5;4+r6;2+r7;1+r8+r9+r10+rll>rl2+r13+rlé-rls
QSh "'I 3-1

CG»rl;73+r2;20+r3;12+r4;10+r5;4+>r6>r7;3+r8;asb "13"
0+r2;67+r3;25+r4;20+r5;9+r€;7+r7;5+r8;2+r9+r1C+rll+rl2+rl3+rld»rls

ash "T3*"
O0+r3;55+r4:21+r5:11+r6;9+r7;4+r85:3+r9+r10+rll+rl2+rl3+rld+rlS;ask "13"
0+r4;44+r5;13+r6;11+¢7;10+r8;9s8b "T3”
0+r5;59+r6;26+r7;19+r8;9+r%>r10+rll+rl2+r13+rl4+rl5;asb "T3"
O+r6;41+r7;23+»r8;13+1r9+r10+rll»rl2+rl3+rl4-+rl5;ask "13"
0»r7;35+r8;24+r9+r10+rll+rl2+r1l3+rld4+rlS5;0sk “T3"
O»r8:44+r9+»r10+»rll+rl2+rl3+»rl4+rlc;gsb "T3I"

322:
323:
324:
325:
326
327:
328:
329
330:
331:
332:
333:
334
335:
336:
337:
338:

339; g»rld:6+rl15:asb "p3" ]

100+r1;83+r2;22+r3;165+r4;11+r5;8+r63;6+r7;5+16;4+r9;3+r10;1+711
2+rl2+r13+rl4+r15;0+F;ask "D3"
O0»rl;:;57+r2;31+r3;21+r4;17+r5;11+rf;8+r7;6+r8;6+r9;4+r10;3+rll+rl2+rl4
4+r15;asb "D3"
0+»r2;47+r3;32+r4;25+r5:;17+r6:14+r7;11+r8;9+r9;7+r10;5+rll+rl2+rld+rlF
4+r13;ash "D3"

C»r3;32+rd4;22+r5;17+r6;13+r7;5+r13;ash "n3i*
0+r4;25+r5;15+»r6;12+r7;10+r8;8+r9;€6+rll;osk "D3"
0+rS5;32+r6:22+r7;19+r8;17+r9;13+r10;12+r11:11+r12+r13;10+rl8+rl15;asbk "0}
0+»r6;25+r7;17+r8;1%+r9;12+r10;11+r1);10+»r12;9+»r13+rld4+r15;ask "p3" 3
0+r7;21»r8;14+r%9;11+r10;9+rll+rl2;8+rld4+r15%;ash "D3*
C»r8;18+r9;11+r10;9+r11;8+r12+r13;7+rl4d+r15;a0sk "D3"
C»r9;25+r10;16+r1l1;14+r12+r13;13+r14;12+r15;ask "p3"
0»rl0;23+r11;12+r12;10+r13;11+r14;9+r1%;gsb "D3"
0+rll;16+r12;9+r13;8+rl4+r15;0sh "D3"

0+rl2;12+r13;6+rl4;5+rl15;9sk "p3i"

0+»rl3;8+rl4;5+rl%;gsb "D3"

340
341:
342
343:
344
345
346:
347
348:
349:
*339

1s1
100+r1;20+r2;9+r3;6+rd;4+r5;3+r6;2+r7+r8+r9;1+r10;0+rll+rl2+rl5;0sb
O+rl;80+r2;19+r3;12+r4;6+r5;5+r6;3+r7;2+r10;1+rl2+r13+rl4+rl15;gsr "Wp"
0+r2;72+r3;26+r4;15>r5;8+r6;7+r7;6+r8;5+r9;1+rll;asb "wwW"
0+r3;56+r4;20+r5;9+r6;4+r10+rl1;2+rl2;ash "wWw"
0»rd4;53+r5;12+r6;8+r7:3+r10+r11;4+r12;3+r13;2+rld4+r15;asb "¢W"
0+r5;63+r6;20+r7;14+r8;12+r9;7+r10+r12+r13+rl4+r15;8+rl1] ;ast “"ww" Pt
0+r6;53+r7;19+r8;13+r%;8+r10+rl1;7+rl2;asb "wWw" 3
0»r7;45+r8;20+r49;9+r10+rll;ashk "wWn"
O+rB;36+r9;:R8+r12;asr "vy"




| 350
; 351 :
f 352:
353:
[ 354
355:

Prr8:65-¢10;:20+711:172¢12;18~71%-13+-14:12+7r1S:g8r "uw"
C+clC:3K+rl1l:16+r12:14+r13:ask “viy"
O+rll;30+r12:13erl3s1lleclb:ast "vw”
O+rle2;24+-r13;10+rld4+rl5;ast "0 "

U»rl3;18+r14;8+r15;gsb "ww"

0+rl4;14.r15;9sb "ww"

: EFLE
f 3571

Tor N=. to Z2;CIN,131+X;C[N,141+Y;gsh "RsP"
R{1}]+CiIN,13]):FP[2]+CfN,14]):next N

358 3
i 359:

H[-2,5]-C[(,14):8[-2,6]1100+C{0,13}
if not flgq3:ato +l4

; 360:

P$(25,36]+A5(1,12]);P${13,24)-FS$[{85,96];12+3;95b "HEADER"

361:
362
1 363:
364:
365:
366
367
368
369
370
371:
372:
373:
374:

for N=0 to Z;N-»1
prndUiN,11110,0) +Q
prrd{C[{N,7110,0)~>T
prnd (C{N,131/100,0) +S
prnd (C[(N,14)%16/90,0) 2
if A=0;:64+A

1f S=0;0+2

if S5>99;5-100+S:I+80»1
ast "ARRAY-12"

next N

gst "FOOT"

spc S

trk i;idf 5

end

*26786
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OUTPUY #2 IN TRACK 1 FILY 5
TRACK 1 FILE S

0: sfg 3;4sp "BALLISTIC TYPL 2";ash "EBRB"

l: gto +79

2: "BBB":heep;wait 150;beep;wait 150;beep;wait 3000;ret
3: "FOOT":fmt 2,%9",/

4: if flgd4 ard flg8;par 2;wtc 2,2;wrt 2.2;wtc 2,0

5: fmt b,z

6: if flo4 and flq7;par O;wtc 2,2;wrt 2,3,2,8;wtc 2,0
7: if flg4;wtc 2,2;for N=1 to 30;wth 2,0;next N;wtc 2,0
8: ret

9: "A+P":fmt b,z;rar O

10: for G=1 tc B

11: fcr K=1 to 2;:;pos (HS[K],RS[G,G))+F;if F;sfo K;agto +2
12: next K

13: if FP=1 or F=3 or F=5 or F=9;cfa 1,2,5,6;0t0 +5

14: if flal and flaS;cfa l;oto +4

15: if flgl;wtc 2,2;wrt 2,27;wtc 2,0;sfa 5;cfa 1,6:ato +3
16: if flo2 and flaf;cfg 2;ato +2

17: sfe 6;cfq 2,5;wtc 2,2;wrt 2,31;wtc 2,C

18: wtc 2,2;wrt 2,P-1l;wtc 2,0

19: next G

20: wtc 2,2;wrt 2,2,8;wtc 2,0

2l: ret

22: “R+P":y(XX+YY)+R[1]

23: atn(Y/(Xx+1e-90*(X=0)))+2*san(Y) *atn (1e99) *(X<() »A
24: AsR[2]

25: if A<0;360+A+»R([2]

26 ret

27: "LEADER":cfqg 1,2,5,6;nar 2

28: if flgd4 anéd flg8;fmt 3,cl2;wtc 2,2;wrt 2.3,A$[1,12];wtc 2,0
29: if flgd4 and flg7;12+B;gsb "A+R"

30: dsp AS([1,12};prt AS{1,12]}

31: P$[€5,99)+A8[1,J]

32: if fla9;ato +4

33: if flod4 and flao8;wtc 2,2;wrt 2.3,A2$[1,J]);wtc 2,0

34: if flagd4 and flg7;12+B;osb "As+F"

35: gto +3

3h: if flgd4 and flab;frt 3,cl5;wtc 2,2;wrt 2.3,AS[1,J);wtc 2,0
37: if flad4 and flg7;15+RB;ask "A+sR"

38: dsp AS$[1,J}:prt AS[1,J]

39: ret

40: "DFRLETE":cfg 3;dsp "MESGAGE REINGC DELFTED" ;jweit 1000
41: ret

42: "P+F":R[1])*cos(R[2)1)+X;R[1li*sir(R[2])>Y
43: ret

44: "STRING":fxd O;etr (M)»BS([1,5]

45: if “~<1000;BS[2,4)+BS(3,5]1;"0"+BS$[2,2])
46: if V¥<100:BS{2,4)+0S(3,5);"0"+rS$(2,2]
47: if }M<1l0;BS$[2,4]1+BS{3,5);"C"»PS(2,2]
48: if M<1;BS$[2,4]+P$[3,5];"C"+ES[2,2]
49: ret

*23874
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X g

: PS[3,51+AS[2.5]:S+M:ash "STRING"
+ BS[3,5]+AS[6.8];T+M;08b “STRING®

s R5{2.5)+AS{i4,16]}

MEEEAYY el sl MOTeDn
ES[2,8]1- 8515 21 jAsbrast "STRINCY
BS[2,51+288{9, 14} ;0+Msash *STPLING

if filad and flak;onar Z;fwt 4,¢lé:vwtc 2,2;wpt 2.4,2%8{1,1€6):wtc 7,0
if filae ard flo7;:;16-N;ash "A+E"

: dep AS[),16Y;prt AS{L.16]

ret

£4.
€5:
06 :
67:
68
69:

"ARRAY-12":I+H;ash "STRINC"
FSi4,5]1+85i1,2]) :AsM;:0csh "STRINGY
BS{4,5)+85{3,4];5»M;asb "STRING®
P5(4.2)-83{5 . 8] ;T+M,a8L "STRINC®
85{3,%]+AS:7 3} 0t gt *STRING®
BRS[3,9]+A85{10,12])

if flod and flgB;par 2:fmt 3,cl2;wtc
if flad4 and fla7:12-B:agsb "A+B"

dsp RS{1.12}:prt AS[1.12]

fret

xe]

JZiWLt 2.3,8511,12)5wtC 2,6

70:
71:
72:

"’Iy?—";
E+l+F;for n=1 to Z;rNCIE,6]1+CIN,R8)>CIN 8] :next N
ret

YEER
74:
75:

b sl At
E+lef:for N=l to Z;eNCIFE,I01+C{N 127sCiN;12]);;nexXt N
ret

76
77
T8 s
79

R TN

Cli 27 ok1:17;011,8)+R[2);141+1;ast “p-T¥

for V=] te Z:ErN+CIN,13}-CIN,13};Yr%+CIN,14]+C[N,14) ;next N
ret

e0:
R1:
A2~
53
38
8§5:
86:
87
88 ¢
59:
90
91:
92:
93:
94

——— e e

100CI0.€Y+[0,8)
100+r1;f3+4r2:37»r3;:25%»rd4520>r5;13216;:10+17;9+18;7+19:5+1r10+r11sr13+114
4+1r)2;5+r15;u-Fosh 72"

O+rl:37+1r2;37+r3;3C»1r4;24+r5;19»16;14+r7; 10+r8;9+r9;8+r10
6+r1l+rl2-srl3-rld+r1S;qsh "T2"
Owr2,265r3;35+r4;30+r5;24+r6;20+1r7;17+r8:;14+r9;12+r10;10+r)l+»rl12+ri3+rl4
10+r15;asb "T2"

0+r3;10+14;18+r5+1r6;16+r7;15+r%;13+r%;10+r10;8+rl12

9+r]ll+rl3+rl4+rlS5;asbh "T2"

O+r4 - 6+r5;14+r6+r7;13+r8;12+r9;1C+r10;8+r1l+r13+rld+rl5;ash "T2"

O+r5, 2+r6;19+r7;20+r8;19+r9;17+r10;15+111;14+r12;16+r13+rl4+r15;asb "T2"
O+r6;7-r7;12+r8;15+r9;14+r10;13+r11»r12;12+r13+r14+r15;gsbh "92"
O0+r7;4+r8;8+r9;10+r10;12+r11;11»r12;13+r13+rld4+r15;9sk "T2"
0+r8;3+r9:8+r10;10->rll+»rl2;11+rl13+rld»rl15;9sh "T2"
0»r9;6+r10:12+»r)1:16>r12;:10+r13+rld4-»ri5;ash "T2"

95
96
97.
98 :
99:

100C[0,10}+C(0,12]
100»r);63+r2;37+1r3;25+r4;204r5;13+06;10+17;9>r8;7+r9;5+r10;4+r11+rl12
3+¢13+r14;2+¢15;0+CT:gsb "D2" !
Usrl;37+r2:37+r3;30+r4:24+1r5;19+r¢:14-77:10+r8;9+r9;8+r10:6+r11+r12
S+rllerldsrls;gsh "D2"

*32459
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160 0+r2;26+r3:35+r4;309r5;28+r6;20+r7;17+r8;14+r9;12+r10;10+r11;C+r12
101: 8»rl3;6+rld-rls5;ash "p2°

102: 0+r3;10+rd4;18+r5+r6;16+r7;15+r8;13+r9;10+r10;8+r11r)2

103: 7+rld4+r15;0ech "r2"

104: 0+rd;85r5;14+r6+r7;:13+r8;12+r%;6+r)3;5+rl5;a0sb "p2*

105: 0+r5;12+r6;19+r7;2C+r8;19+r9;17+r10315+r11;13+r12;12+r13;11+rld-r1s
166: osb "n2"

107: O»r6;7+r7;12+r8;15+r9;14+r10;13+r11;12+r12;11+r13;10+rld4+r15%;ash "r2"
108: G»r7;4+r8;8+r9;10+r10+rll+r12+r13;%+srl4;&»rl%;0sh "D2"

169: 0+r8;3+r9;8+-rl0;10+r11;8+r12»rl3+rld+rl15;9st "LC2"

110: 0+r9;6+r10;12+r11;13+r12+rl3+rl4>r15;q9sb "C2"

111: 0+rl0;4+r11;7+r12;9+r13;10+rl4»r15;ash "p2*

112: 0+r11;2+r12;5+r13;6+r14;7»rl5;9sb "D2"

113: 0+»rl2;2+r13;4+r14;5+r1l5;0sb “"p2*

114: O»rl3;1+rl4:3+rl5;gshk "C2"

115: for N=1 tco Z;0+-C[N,13)+C[(N,14];next I

116: 1-1

117: 100+r1;50+1r2;29+r3;18»r4;13+r5;8+r6;7+r7;4+r8+r9;3+r10+r12;:1+r1%5

118: 2+rllsrl3+rld;gsb "wWw"

119: 0»rl;50+r2;33+r3;23+r4;18+r5;12+r6;8+r7+r8:;6+r%3;3+rl5

120: 4+rl0+rll->rl2+rl13+»rld;gsb "wg"

121: 0+r2;38+r3:;39+r4;31+r5;22+r6;16+r7;13+r8;11+r9;8+r10;:6+r11;:7+r1?

122: 5+rl3+rld4-»ri15;0sh "ww" '
123: 0+r3;20+r4;27+r5;20+r6;15+r7;12+r8;10+r9;7+rl1l;A>r13+rld;4+r)5;0sh “%Wﬁ
124: C»rd4;11+r5;19+r6;16+r7;13+r8;6+r11;4+rl4;5+r15;ast “"wi¢"

125: 0+r5;19>r6;27+r7;24+r8;21+r9;16-r10;13+r11;12+r12;11+r13;%+r)24+rl15
126: osh "wp"

127
128
129
130
131:
132:
133:
134:
135:

O0+»r6;11+r7;18+r8:;20+r%9;15»r10:11+r12;10-+rl3;ash "tw"
O+r7;0>r8;12+r9;14+r10;12+r11;10+r12;9+r13;8+rl15;ash "pw"
C+rR;6+>r9;13+-r10;11+r11;8>r12+r13+rl4;7+rl5;0sh "LK"
Cr>r®;11»rl10;18+r11;15+»r12;14+r13;13+rl14;12+»r)5;ast "w&"
0+-rl0;8+r11;10-r12;11+r13+r14:10+rl15;ash "WwW"
O»rill;6»rl2;9+r13»rld»riS5;ash "wWh"
0+r12;5»r13;6+r14;8+r15;gsb "ww"

0+rl3;5»r1l4;6+rl5;0s8k "wWH"

C+rl4:4-r15;08b "IW"

136:
137:

for M=l to Z2;C[N,131+%;C[nNn,14)+Y;0sh "FsP"
F[1]+CiN,131:F[2]+C[ti,14] ;next M

13%:
139:
140:

H[~2,5)-C[0,141;11[-2,6]1100+C[0,13]
if rot fla3;gte +14
PS[37,481»A([1,12];P$[13,24]+PS[85,96]);12+J;csk "hLEAPER"
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d. Ceparture Table Input Program
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