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1. INTRODUCTION

I
1.1 BACKGROUND

I Early in the l97Os, the Navy ’s weather squadron (WP—3A aircraft)
was scheduled to be dismantl ed as its supply of AN/AMT-6 dropsondes neared

I exhaustion. An improved dropsonde was put into development because the
previous dropsonde was not completely satisfactory and there was a need
for continuing measurements of increased accuracy, density , and frequency
as outlined by the Advanced Development Objective of the Meteorological
Measuring System.

The dropsonde development was undertaken by the Naval Air Develop—

I ment Center with the objective of achieving compatibility wi th the existi ng
logistics and launch facilities for sonobuoys , while also achieving simpler

I dropsonde preparation procedures and automatic data reduction.

I 1.2 PURPOSE
This report documents work performed under contract N62269-77-C-0095.

I The contract was awarded by the Naval Air Devel opment Center to Analyti cs
on 23 December 1976 for the purpose of providing a Breadboard Dropsonde

I 
Analyzer in which automatic data reduction algori thms could be refined for
the baroswltch pressure sensing dropsonde and with which the equipment under
development could be evaluated . On 9 June 1977, the contract was augmented
to include an investigation of techniques to simplify handling of baroswitch
calibration data . Again , on 23 January 1978, the contract was augmented to

I include balloon-borne minirefractionsonde operations and continuous analog
pressure sensing dropsonde operations in the breadboard and in addition ,

I operations-related investigations to guide the development of the operational
microprocessor-based recorder-analyzer.

I 1-1
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I 1.3 REPORT ORGANIZATION

This report is organized as an integrated report in compliance

I 
with the terms of the contract modification and covers all work performed
under the contract as amended. This report therefore includes , in final
form, all material that was published earlier in preliminary form under

f the contract.

I
I
I

I

I
I
I
I
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2. ANALYZER SYSTEM DESCRIPTION

I
The Breadboard Dropsonde—Minirefractionsonde Analyzer can be used

for analysis of three different types of soundings:

(1) Oropsonde with baroswitch pressure sensor.

(2) Dropsonde with continuous analog pressure sensor (CAPS).

(3) Balloon—borne minirefractionsonde (with CAPS).

The equipment complement of the system is the same for analyzing
all three types of soundings. The one exception is that the EECO Paper Tape
Reader is not used in analyzing soundings using the CAPS dropsonde and the
minirefractionsonde. The three types of analysis are accomodated by simply
using a different program to control the proces sing.

The Breadboard Dropsonde-Minirefractionsonde Analyzer ’s design
and development are based partially on principles that were implemented and
shown feasible in t;ie Engineeri ng Prototype Processor that was developed
by Analytics for MADC (Contract No. N62269-75-C-0382 -- Technical Report 1167 ,
An Engineering Prototype Processor rncorporating Data for Refractive Index
Profiles4 1).

Some departures from the Engineering Prototype Processor ’ s software
design were dictated by differences in system equ ipment complement and
accompanyi ng differences in performance capability. The analyzer design is
based on a dedicated on-site processing system with tape files and graphic
displays , whereas the earlier prototype processor used a non-dedicated remote
system with drum files and without graphic displays . The system change was
made to gain graphic display and cost advantages .

2-1 
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2.1 COMPONENTS
The Breadboard Dropsonde-Minirefractionsonde Analyzer System is

depicted in Figure 2-1 . The system components are listed in Table 2-1 .

2.2 SPECIAL EQUIPMENT AND INTERFACES . -

2.2.1 Signal Digitizing Counter
A Hewl ett-Packard model 5328A/Oll Universal Counter was selected

to digitize the incoming signal periods for the following reasons:

(1) It can perform all the necessary functions.

(2) It is plug compatible with the Tektronix General Purpose
Interface Bus (GPIB), and therefore requires no special
interface design.

(3) Its universal and programmable features make it a valuabl e
addition to the 4051 system, permitting its use for a wide
variety of counting, frequency measurement , and period
measurement appl i cations.

(4) Its purchase and interface costs appeared less than any
other al ternative available at the time of selection.

(5) It was available with timely delivery .

The real—time data acquisition by the 4051 was accomplished by
reducing the amount of processing required with each measurement obtained

from the HP counter. To effect this reduction , it was necessary to modify
the HP counter ’s decimal point positioning. The modification consists of
a simpl e switch installation in the counter , as shown in Figure 2—2.

When the switch is closed , the decimal point shifts four places
to the left changing neither the contents of the display register nor the
exponent. Thus, it effectively divides the displayed value by 10,000. This

change permits the 4051 program to be simpl e and short with •~~ operations

having long execution time; it is thus capabl e of real-time acquisition ,
packing and internal storage.
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Table 2-1. Breadboard Dropsonde-Minirefractionsonde Analyzer
System Components L i s t

I
BASIC Graphic Unit (Tektronix 4051; 32K Memory)

Hard Copy Unit (Tektronix 4631)

Interact ive Plotter (Tektronix 4662) *

Line Printer (Tektronix 4641)

Magnetic Cassette Drive (Tektronix 4924) *

Joy Stic k (Tektronix 4952) *

Interconnecting cables for all above units

Operating Manua ls for Tektronix 4051

System Cassettes for Tektronix 4051

Data Storage Cassettes for Tektronix 4051

Telemetry Tape Reproducer (Multispeed )

NADC Conditioner for Reproduced Telemetry Signal

Frequency Signals Receptor (HP5328A/Oll)

Baroswitch Calibration Receptor (EECO Paper Tape Reader)**

Interface Electronics for EECO Reader**

High and Low Pass El ectronic Filter

*These units are available in the breadboard system although they have
not been programed into the three instant ana lysis cases for portability
reasons.

**The EECO paper reader is not used for analysis of CAPS dropsonde and
CAPS minirefractionsonde soundings.

2-4
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The counter can be restored easily to normal operation by removing
the top cover and changing the switch position.

2.2.2 Calibration Tape Reader
An EECO Micromate paper tape reader was selected as the i nput

device for calibration data for the baroswi tches. The selection was based
on the fol lowing considerations:

(1) Excellent engineering design features show good prospects
for high reliability , ruggedness , low tape wear , and data
fidelity .

(2) IlL interface employing vol tage l evels compatibl e with GPIB
and thus permitting simplified interface.

(3) Low cost.

The electrical interface is limited to hand-shaking operations ,
since the data levels were electrically compatible. The electrical inter-
face circuitry is shown in Figure 2-3. It is assembled in a small module
that plugs into and clips fast to the EECO connector. The GPIB cable from
the 4051 then connects to the interface module.

A data inversion is necessary to complete the interface. This is

accomplished by a software interface in the 4051, which uses the transparent
READ BYTE statement to accept the byte regardless of data content. A 256-
complement operation accomplishes the bit-by-bit inversion of the byte.

2.3 SYSTEM CAPACITY
The analyzer stores data in real—time as they are received from the

magnetic tape reproducer (or from the sonde via tel emetry). The sounding

measurements are stored in approximately 30,000 bytes of memory using

approximately five bytes per measurement. Thus , ri ghly 6,000 measurements
are stored. At the nominal sampl ing rate of 10 measurements per second ,
this provides about 10 minutes of real-time data storage capacity for drop-
sondings. The data acquisition and storage program for the bal l oon-borne

2-6
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minirefractionsonde stores only every third sample because the spatial
sampling density is roughly three times as great. Thus , approximately 30

minutes of real-time data can be stored for a balloonsound ing .

The system performs cal culations with an accuracy that exceeds

ten digits of precision. This permits algorithms to be evaluated for fidelity
wel l beyond the three or four signifi cant digits normally associated with
the most accurate of meteorolog ical soundings. It further assures that
algorithms can be developed wi th such high accuracy that processing errors
will be small relative to the overall system error.

2.4 PORTABILIT Y FEATURE S
The Tektronix 4051 Graphic System used to implement the analyzer

includes a remote magnetic tape cartridge unit , an X-Y plotter wi th joy
stick , a high speed printer , and a hard copy unit in addition to the keyboard-
display-tape unit housing the computer. However, the software has been
organized so that soundings can be analyzed using only the keyboard-display-
tape unit and the high speed printer. This permits easy transportation of the
analyzer system to a test site for on—location analysis of the sounding
data.

2. 5 PROGRAM ORGANIZATION AND OPERATIO N
The three analysis programs are stored on individual tape cassettes:

Baroswitc h Dropsonde on Cassette V . CAPS Dropsonde on Cassette IX , minirefraction .-
sonde on cassette X. Each program cassette Contain s all the programs needed to
run the complete analysis.

Programs for the three different types of soundings are organized
similarly into four program files as follows :

File No. File Name

1 Calibration —Acquisition
2 Reduced Data File Builder
3 Temp, Press., Hum. Table Builder
4 Output Report Generator



(1) Fi le 1 performs acqu isi tion of calibration and signa l data
and files the data on a cassette.

(2) File 2 converts the unabridged data file on tape into a
reduced data file stored in internal memory. This data is
then processed to eliminate incongruous samples .

(3) File 3 calculates temperature, pressure, and humidity and
in the case of the baroswitch dropsonde , performs sensor
lag compensation.

(4) File 4 calculates all other desired atmospheric parameters
and reports these utilizing graphic displays and a pr ir~tedoutput.

The fi rst file automatically loads into the 4051 internal memory
and executes when the ALJTOLOAD key is depressed . This program imediately
provides the operator with a selection of prog rams to be run. If calibration-
acquisition is selected , the program remains resident and performs the
selected functions. If analysis is selected , the program del etes the calibra-
tion and acquisition routines and appends the second file from the cassette ,
making the second program file resident in internal memory.

If cal ibration-acquisition (file 1) is selected , it begins with the
construction of a calibration data file. Launch parameters and cor3tants

characteristic of individual sondes are entered here and are stored in a
magnetic tape file. Then acquisition of raw data begins.

In the case of the dropsonde: every sample is collected and
packaged two per word becoming integer first , then decimal. Next , the raw
data are written into a magnetic tape file whose first entry indicates the

number of samples contained in the file.

In the minirefractionsonde Case: the same procedure is used as
for the dropsonde with the following exceptions. Every third sample is

collected ; the data are packed into words in reverse order becoming first
decimal and then integer; the packed words are written on magnetic tape also

2-9 
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in reverse order. Again , the first file entry indicates the number of
samples contained in the file.

The effects of these variations is to make minirefractionsonde
data resemble the dropsonde ’s data so that analysis software differences
can be minimized.

If analysis (file 2) is selected , it executes automatically and
builds an internal file of reduced data representing the entire sounding.
The reduced data file consists of time-tagged period ratios for temperature,
pressure , and humidity . To build this reduced data file , the program
performs synchronization , validation , and restoration of data in a three-
cycle stack. The last operation in the stack is the conversion of the data
into period ratios. At this point , the period ratios are reduced in the
“significant period ratio ” subroutine , and then the final operation in
file 2, “Gap Processing ” is performed . At the completion of program file 2,
f il’~ 2 is deleted and file 3 is appended and executes automatically, with
f ile 3 the only program resident in memory .

The third program is automatically executed and processes the
internal file of reduced data to produce profiles in temperature , pressure,
and humidity . In the case of the baroswi tch dropsonde , file 3 also com-
pensates for sensor lag . Before calculating the entire temperature, pressure,
and humidity profile , however , the program allows the operator to see the
three atmospheric parameters for any given time tag in order to check them
for reasonability . As before, when program file 3 has been executed, it
is deleted and file 4 is automatically appended , making it the only program
resident in memory.

File 4 now performs the final processing and reporting. First,

in order to build an altitude file , the program determines surface con-
ditions of temperature , pressure, and humidity , and allows the operator to
change these if desired . An altitude profile is now constructed , building

2-10
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up from the surface, and is stored in an array along with the temperature
pressure and humidity profiles. Refractivity in terms of N-units is also
calcu l ated and stored in the same array . All parameters other than those
stored in the aforementioned array , however, are calculated each time they
are used , due to lack of storage space. The following tabulation depicts the
organization of the completed P-array in which the quantities mentioned above are
stored from this point on in the program ’s execution. The P—array is
dimensioned to 3 x 400.

N (Levels) P(l ,N) P(2,N) P(3,N)

1 Time-Tag .Temperature Altitude .Pressure Refractivity .Humidity
2 “ ‘ “

3 II H II II I’

4 ,I ,, ,I ,I I’

II II
‘I

I “ “ “

1+1 0 0 0
1+2 0 0 0

0

399 0 0 0

400 1 T T

where I = number of levels declared significant in file 2
and temperature is stored in (deg-c/ 1000) + 0.1

altitude is stored in feet x 100
pressure is stored in MB/l0000

refractivity is stored in N-units x 1 000

humidity is stored in ~/ l O0O 
_______

2-11 
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Mote that the time—tag for a pressure (or humidity ) va lue is the time-tag
for the temperature value on the same level + 1 (+2).  Also note that the
altitude and refractivity values refer to temperature, pressure and humidity
values on the same level.

At this point , the program begins its reporting with the “Detailed
List of Atmospheric Parameters” which is output on the high speed printer.
This list contains for every cycle in the P-array , altitude (ft. and M),
pressure (MB), temperature (deg-c), relative humidity (%), refractivity
N- and M-urtits), saturated vapor pressure (MB), dew point depression ,
refractivity gradient , and refractivity gradient classification. When this
list is completed , the reporting switches over to the CR1 display where
temperature, humidity , and refractivity in N-units and M—units are plotted
against alti tude and recorded by the hard copy unit.

Now the high speed printer is employed again to print out the list
of “significant levels. ” This listing is of the same parameters printed
out in the “detailed list ,” but only for those levels deemed “significant”
by an algorithm similar to that used in file 2. Here , t hough , the f i t  i s

made to linear trends of temperature and humidit y vs. altitude.

Finally, the last i tem reported is a third list of the same param-
eters. Here , though , the values are Chosen for specified values of pressure.
This printout is entitled “Mandatory Levels ” and is the final function of
the program.

It should be noted that there are several program monitoring outputs
which appear on the CR1 display during program execution. When the program
has been validated against a sufficient number of soundings , these outputs

may be eliminated.

2-12 
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3. TECHNICAL DESIGN BASIS

Important software design features for analyzing all three types of

soundings are descri bed in this section. Where differences exist among the
sondes, they are identified and described . If no difference is noted , the
feature appl i es to all three sondes. Some of these features are adaptations
from the Engineering Prototype Processor.

3.1 CALCULATION OF TELEMETERED RESISTANCE

3.1.1 Baroswitch Dropsonde
The telemetered resi stance , R , is calculated in kilohin s using the

equation ,

R = 52 .718 -j -. - 47.718,

where Fr/F is the ratio of reference frequency to parameter frequency .

3.1.2 CAPS Dropsonde and Minirefractionsonde
Telemetered resistance is not calculated . The comutation tech-

nique makes it more convenient to calculate telemetered vol tages which are
included in calculations that follow.

3.2 CALCULATE THERMISTOR’S APPARENT TEMPERATURE , TT
First , the thermistor resistance, RT, is set equal to the telemetered

parameter resistance, R , expressed in kilohms.
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Next, the thermistor resistance ratio , rTl is determined using

rT
_
~~~

where RILI equals thermistor lock-in resistance (kilohms). Then the ther-
mistor ’s apparent temperature, T1, is determined from

T = 
65.30 

- 273.16T 
-

1 - ,/1 -0.0480921 in T

0.33785(10)
which is the quadratic form of the thermistor characteristics equation
developed by Analytics to replace the previously used thermistor calibration
table with interpolation between table values .

3.2.2 CAPS Dropsonde and Minirefractionsonde
The apparent thermistor temperature is calculated for both CAPS-

equipped sondes as described here. First , the thermisto r’ s resistance
ratio , r1, is calculated using the following equation:

= 22.l (l/(KR1) ~
l)/RTLI

where:
K = ratio of supply voltage to reference voltage , suppl i ed

with sonde
RT = ratio of reference period to temperature period (RT<l)

= thermistor lock-in resistance in kilohm s .

Next, the apparent thermistor temperature , TT, is calculated from the ther-

mistor resistance ratio , r1, using the equation in the last paragraph.
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3.3 CALCULATION OF APPARENT RELATIVE HUMIDITY, H H

3.3.1 Baroswitch Dropsonde
First, the hygristor resistance, is calculated according to

R (R - 7.1) (250n — 

250 - (R - 7.1

Then the hygrister ratio, rR~ 
is determined from

H RHLI

where R
HLI 

is the hygristor lock-in resistance.

Next , a two-dimensional interpolative procedure is utilized to
obtain hygristor ’ s apparent relative humidity , HH~ 

from the table of rH values.

3.3.2 CAPS Dropsonde and Minirefractionsonde

(1) Relative Humidity Resistance -— The fol l owing relationship
converts measure d humidity period ratio to resistance value
of the humidity element.

= (249(18.2 K (18.2÷7.ls) (P rJP h ) ) / ( l 8 . 2
~

K ( l 8 . 2 + 7 . l 5 + 2 4 9 ) ( P r IP h ) )  
-

where:
Rh 

= calcu l ated resistance of the humidity element in
K ohms

= ratio of reference period to humidity period

K = ratio of reference vol tage to dropsonde sensor
supp ly voltage, Vcc (K = constant supplied with
dropsonde

3-3 
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(2) A pparent Relative Humidity (HH) -- The apparent relative
hum idity is then calculated using the following set of algorithms :

for R h equal to or greater than R0,

H H = ~ + a (ln((R h/Ro)
b )) c

where:
a = .021 + 3.2

b = 1 5

c = .9 - (.0014251 + .25) (log (log (R~/R0) + l ) ) ~~~
and for Rh less than R0,

H H ~ - a (ln((R o/Rh)
b ) ) c

where:
a = .021 + 3.2

b = 20

c = .9 - (.001425T + .25) (log (log (R0/R~) +

In the foregoing a T gor ithm ,

HH = calculated apparent relative humidity in percent

I = a i r tem perature i n 0C

Rh 
= calculated resistance of the humidity element

i n K ohms

R = humidity element “lock -in ” resistance in
K ohms (R0 

= constant supplied with dropsonde)

in = natural logarithm (base e)

log = logarithm to base ten

3-4 
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3.4 CALCULATE AIR TEMPERATURE , TA

3.4.1 Baroswjtch and CAPS Dropsondes

dT
A T

TT = thermistor ’ s apparent temperature

= thermistor ’s lag coefficient

t = time (sec)

3.4.2 Minirefractionsonde
T A is assumed equal to TT due to low velocity of balloon sounding .

3.5 CALC ULATE RELATIVE HUMID I TY OF THE AIR

3.5.1 Baroswjtch and CAPS Dropsondes
First , determine NH rate of change , dHH/dt:

dH HH -

a~ ~~~~~~~ 
=

if r1~>0, then K 1 0.17; K2 = 0.36; K3 17.

if Il H<O
~ 

then K1 
= 0.2; K2 = 0.75; K3 = 19.3.

If = 0, do not apply lag compensation. To apply lag compensation (HH ~
calculate the hygristor lag coefficient , LH~ 

as fol l ows:

— 
273.16 273.16 3LH 

— K 1 ~TA + 2 73 .16~ 
+ K 2 ~TA + 2 73 . 16
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Finally, calculate the relative humidity of the air , NA .

dH
HA = HH 

+ LH ~~~

3.5.2 Minirefractionsonde
HA i s assumed equal to HH due to low velocity of balloon sounding .

3.6 CALCULATE PRESS URE

3.6.1 Baroswitch Dropsonde
Pressures for baroswitch dropsoundings are calculated by first

determining time—tags for baroswitch contact breaks , then establishing
the contact numbers associated with the break time—ta gs and finally retriev-
ing from the calibration table the pressures associated wi th each contact
number ’s time—tag. From these retrieved pressure values , a table of time—
tags with associated pressure is bu ilt.

Whenever pressure is needed in later processing, i t  is calculated
for any desired time—tag by table look-up and linear interpolation of pres-
sure between time—tags.

The most difficult part of this pressure calculation procedure
is the automatic detection of contact breaks , which is illustrated by the
flowchart in Figure 3— 1 . The fl owchart illustrates contact break detection ,
although the program is organized in such a way that it can also be used
for make detection.

3.6.2 CAPS Dropsonde and Minirefractionsonde
Both 0f these sondes use the Honeywell-developed CAPS type sensor

for pressure measurement. An equation for calculating CAPS—measured pressure
has been furnished by Mr. Curt Machenbacher of Honeywell. It employ s 18
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coeff icients that are customized on a sensor-by-sensor basis and is the

• bas is for the following method , used for calculating pressure (mb) for

CAPS-equipped sondes :

P = (L 1 1~~L 1 2 V cc + L1 3  V
cc

Z ) (L 1 4  + L1 5  T~ + L1 ,5 I~
2)

+ (L2 1  + L2 2  V~~ + L213 V cc
2l (L 2 4  L2 5  I~ + L2 16 I~

2 ) K V cc
+ (L 3,1 + L3 2  Vcc + L31 3 V

~~
2) (L 3 4  + L3 5  I~ + L3,6 I~

2) K2 V cc
2 R~

2

where:
P = pressure -in rnillibars

= supply voltage at input to pressure sensor measured at approximately
0°C and supplied with sonde

T~ = temperature of pressure sensor in degrees Kelvin

K = ratio of reference voltage to supply voltage , suppl i ed with each
sonde

= ratio of reference period to pressure period (R~ < 1)

L, -,...L ~ = 18 sensor calibration coefficients supplied with each sonde.
, , ,

3.7 CALCULATE e5
Saturated water vapor pressure in mi llibars , 

~~ 
is calculated

for all three sondes according to:

3 4 4  l t

1013.246 x io 8~~
328 X 10~ [1o~~~’ 

91 9 
~~~~~~~ 

- 1]
e 5 - 

t 5 • ° 2 8 0 8 X 1 0 7 • 9 0 2 9 8  ( )  
~~i0 1.3816 x 10 7 [10

h1.344(1 t) 1]

where
_ T + 273 .l6
- 373.16

I = air temperature (°C)
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3.8 CALCULATE REFRACTIVITY , N

N i s calcula ted for all three sondes accordi ng to:

N = 
77.6P - .056 FIRe S + 

• 3750 FlReS
TA + 273~ 16 (TA + 273 .16)~

TA = air temperature (°C)

HR = relative humidity (%)

e5 = saturated water vapor pressure (mb)

P = total pressure (rub )

3.9 CALCULAT E AND CLASSIFY REFRACTIVITY GRADIENT

The refractivity gradient , ~~~~~, is calcul ated for all three sondes

according to:

N .  - N .dN 1 i-i

~~ A . - A .
1. i-i

where
= refractivity at current al titude , A~

N 1 = refractivity at previous altitude , A~~1
A 1 and A~~1 are altitudes in feet

> A 1 1

The refractivity Gradient , ~~~~
., is classified for all three sondes

accord i ng to the fol l owing :
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Classification

< -0.048
Trapping

dN
~~~~~~~ < -0 024 Superfractjve

fl A l A  dN
.‘J’. ., < < 0 Normal

o < dN
= Subfractjve

3.10 DETERMINE M-UNITS

M-units are determined for all three sondes as follows :

M = N + 0.048 A

where
A = altitude (feet)

3.11 DETERMINE DEW POINT DEPRESSION
First, partial pressure due to water vapor is calculated for all

three sonde types per the expression:

HRew ~-~~~e5

Next, temperature is found (by reiterative calculation ) at wnich e5 will equal
the above calculated value of e

~
. This is the dew point temperature.
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Finally, dew point temperature is subtracted from air temperature,
TA, to obtain dew point depression.

3.12 CALCULATE ABSOLUTE HUMIDITY , HABS
The following formula is utilized for all three sondes :

H — D 
e T + 273.15

ABS - 

o 
~~ 

TA + 273.16 grams/rn
3

where
O = vapor density in g/m 3 at temperature I °C and pressure P
~ millibars

e
~ 

= partial pressure due to water vapor (millibars)

= air temperature (°C)

3.13 CALCULATE THICKNESS OF ATMOSPHERIC LAYER
Layer thickness is obtained for all three sonde types by:

P P
Thickness (meters) = -29.263242 i~’ (ln 1 000 

- ln 
~~~

where

= 2 8 . 8  (273 .16  + 1) ~
II

i8r~~ 
e~ 

(7r) + 28 . 8  [P~-1-~~ e~ CT) ]

the geometr ic mean of the two pressures

= the average tempera ture

HR = the average relative humidity

e5(T) = the saturated vapor pressure at the average temperature, T
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Altitude to any pressure is obtained by summation of thickness
from surface pressure to desired altitude ’s pressure .

3.14 REFERENCE , TEMPERATURE, AND PRESSURE DATA RESTORATION
There are limits to the amount of change that can be detected by 

-

a sensor as a function of time. However , due to noise that can enter the
system during data transmission , any given data signal can become distorted ,
usually by some multip le of five percent. Therefore, tests are performed
to discover deviant samples , and when found they are restored to a value
equal to the average of their bounding samples , if their bounding samples
have been found to be reasonable.

When dealing with temperature , pressure , and reference signals ,
a reasonable sample-to -sample change is much less than five percent. Thus ,
a simple algorithm is used that determines if a sample deviates from its
predecessor by more than a specified tolerance , and if the test proves

positive , tha t value is restored .

3.15 HUMIDITY DATA RESTORATION
In the case of humidity , considerably larger signal changes can

occur very quickly. If the aforementioned method of data testing were used ,

tol erances would have to be large enough to allow large data spikes to pass

unrestored. Thus , to eliminate data spikes in humidity measurements , the

following scheme was devised :

A = sampl e preceding one being tested
given B = sample being tested

C = sampl e succeeding one being tested

If A�C , then:

If > ~~
- (1.02) or if < 

~ 
(1.02) then restore

3-12
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Altitude to any pressure is obtained by sumation of thickness
from surface pressure to desired altitude ’ s pressure .

3.14 REFERENCE , TEMPERATURE, AND PRESSURE DATA RESTORATION
There are limits to the amount of change that can be detected by

a sensor as a function of time . However , due to noise that can enter the
system during data transmission , any given data signal can become distorted ,
usually by some multiple of five percent. Therefore, tests are performed
to discover deviant samples , and when found they are restored to a value
equal to the average of their bound ing samples , if their bounding samples
have been found to be reasonable.

When dealing with temperature , pressure, and reference signals ,
a reasonable sample-to -sample change is much less than five percent. Thus ,
a simple algorithm is used that determines if a sample deviates from its
predecessor by more than ~ specified tolerance , and if the test proves
posi tive, that value is restored .

3.15 HUMIDITY DATA RESTORATION
In the case of humidity , considerably larger signal changes can

occur very quickly. If the aforementioned method of data testing were used ,
tolerances would have to be large enough to allow large data spikes to pass
unrestored . Thus , to elimin ate data spikes in humidity measurements , the
following scheme was devised:

A = sample preceeding one being tested
given B = sample being tested

C = sample succeeding one being tested

If A�C , then:

If > 
~~

- (1 .02) or if < 
~ ~L

-o-2~ 
then restore
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If A-’zC, then :

If ~~
- > ~~

. (1.02) or if < 
~ ~l.O2 ) 

then restore

By this method , all l arge changes that occur for a span of only

one data point are deemed noise spikes. These spikes are then restored to

the average value of their bounding samples , if these bounding samples pass

a reasonableness test.

3.16 DATA REDUCTION
Since more data are acquired than is practical to process, an

algorithm is employed to reduce the amount of data without losing signifi cant

information. This algorithm selects a data point for storage only if its

succeeding data point deviates by more than some specified tolerance from the

linear trend established by previous data. See diagram below.

The points above represent a random sampl i ng of data . The points

indicated by the arrows are deemed si gnificant being the last points that

follow within a tolerance of a linear trend . Note that the first and last

points , A and B , are automatically declared significant. See Figure 3-2

for the data reduction algorithm . Also incorporated into the al gori thm is

a feature that causes an entire cycle , meaning a temperature , a oressure ,
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and a humidity sample which occurred in succession , to be declared signifi cant
when any parameter in that cycle is found significant by testing its slope.
This way, the number of temperature, pressure , and humidity samples is the
sam e, and if one parameter is known at a particular time , the other two are
known at nearly the same time.

3.17 GAP PROCESSING
Due to noise and/or other forms of interference , periods of

erroneous data may be acquired . To these erroneous samples are appl i ed
various invalid data tags to make their future identification easy. Because
of this and other interference effects , the reduced data array can contain
tagged sampl es and other unreason able quantities that passed throujh data
restoration and reduction. To prevent undesirable values from proceed i ng
further in the processing, a more complete data restoration , “Gap Processing ,”
is performed. The regions of invalid data , called “gaps, ” are defined by
the following two t”sts.

4
P 1 - T+RN+l N+l N 1If M < ( 
~ 

) then is a gap
N

where
is sample being tested

is the last sample found not to be a gap

TN+l is time—ta g of sample being tested

TN is time-tag of the last sample found not to be a gap

R is the number of time—tags of trend equivalent to noise

M is allowed trend of ratio per frame (a frame being one com-
plete cycle of reference , temperature, pressure , and humidity
signals)

This algorithm proclaim s the existence of a gap when the ratio
between two data points does not lie within a range detennined by the maximum
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al lowable change due to trend over the specified time period plus a constant
term representing the probable maximum change due to noise.

The second test discovers samples which had been tagged invalid.
This is done by seeing if they are outside the allowed range of data . If so,
they are decl ared to be gaps .

When a gap has been found , the program will continue searching
until it finds the next valid sample. Then , if the gap spans a time period
less than two seconds, it will automatically be replaced with values that
are geometrically interpolated between the samples boundin g the gap. If,
however , the gap spans a time greater than two seconds , the program stops.
At this point , the operator can either run the program after the stop to F

execute the aforementioned geometric interpolation , or to fill the gap
manually if other infornialion is known .

Figure 3-3 shows an examp le of information displayed by the gap
processing monitor. After a sufficient sampling of soundings has been pro-
cessed to demonstrate that gap processing is 11tuned” properly, the display
may be eliminated.

3.18 DETERMINATION OF SURFACE PARAM E T ERS

3.18.1 Barosw i tch and CAPS Dro~p~~ndes
The pr~gram chooses the data array l s last time-tag plus two as the

time-tag for surface pressure. Then the value of surface pressure is
determined by extrapolating to that surface time-tag using the linear slope
determined from recent pressure samples. Here the operator may intervene and
put in a different surface pressure value if desired . If this option is
chosen , the program calculates the time-tag for the operator-entered surface
pressure , again , by linear extrapolation. This can be done because of the
nea r ly  linear behavior of pressure wi th  time. However , this argument is not
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I
I valid for temperature and pressure. For these two parameters , the program

either repeats the last samples in the data array or inputs operator

I 
selected values . To keep the surface level in the same format as the pre-
vious data , the time—tags for surface temperature and humidity are chosen
to be the surface pressure ’ s time-tag mi nus one and plus one respectively.

I
3.18.2 Minirefractionsonde

I The surface conditions should already be resident in the data array
because the balloonsonde should start transmitting several seconds before

I launch. The program first prints out the pressure values from the bottom up
until it passes through a range of ten millibars , since the desired quantity
lies near the end of the data . Now the program scans the data from the

- bottom up and the last value encountered before an increas~ng trend occurs
is chosen as the surface pressure . The operator is still given a choice ,
however , to make the surface pressure any of the disp l ayed values . Surface
temperature and humidity automati cally become the samples in the same l evel
of the data array as the surface pressure .

3.19 THREE-CYCLE STACK OPERATIONS
Most of the analyzer l s processing of raw data is accomplished while

the data are moving through a three-cycle stack. The stack holds three
I complete comutation cycles and the four reference values that bound

them.

A cycle is declared in sync if it consists of three cor secutive
values in the data range and is bounded by two values in the reference
range. The cycl e is validated and found qualified for analysis if its
individual values pass reasonableness checks in which they are compared with
their corresponding values in the predecessor and/or successor cycles. The

I data restoration functions are also performed in the stack. The last stage
of processing in stack results in the calculation of time-tagged period

i ratios that eliminate the need for carrying reference values any further.
Only the significant period ratios are stored in the reduced data file.
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The elimination of reference values and insignificant data values
causes the data bank to be small enough for residence in internal memory ,

greatly reducing the processing time.

The operations of the three—cycle stack are detailed in the flowchart

shown in Fi gure 3-4.

3.20 OTHER SOFTWARE DESIGN FEATURES
In addition to the 19 design features already described , graphic

display monitors and reports are included in the analyzer software as
illustrated in this report. Further design features include a software
system architecture applicabl e for microprocessor use in the fleet and a
front end that can be used for storing digitized data either on magnetic
tape or on a RAM board.
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4. OPERATING INSTRUCTIONS

It is assumed that the operator has some familiarity with
the Tektronix 4051 Graphic Computing System such as can be gained in
several hours of reading the Tektronix manuals and experimenting wi th
the system. It is also assumed , of course, that the operator is of a
technician or engineer skill level and is familiar wi th compute r

te rm i nology .

4.1 PRECAUTIONS
The tape cassette read head must be cleaned periodically.

Follow Tektronix instruct ions . Note that the p rogram cassette appro-
priate to the baroswi tch dropsonde (cassette V or V III), the CAPS
dropsonde (cassette IX), or the minirefractionsonde (cassette X) must
be inserted. All three programs are on ‘backup cassette XII I.

1 ‘7 ‘ 7  — I”
L’ .1 51 ..‘ .1

The cassettes have a ‘1 safe ’ lock to prevent accidenta l

~wri ting on the tape. When writing is wanted , make sure the cassette
‘is set off Il safe Il before attempting the wri te operation . If this is

:not done , an error message will be produced when file marking (or

~wri ting) is attempted. If such an error occurs , make certain the

~FIND statement is repeated. Failure to do so may cause loss of other

~fi les from tape .

Before a cassette is used in the program ensure that it has

~at least the fi rs t file already marked or the possibility exists of

~the tape running off of one of its reels. Al so note that when a mark
js tatement is executed , all fi les on tape succeeding that marked fi le
are destroyed.

4-1 
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Time does not permi t the investigation of all possible com-
binati ons of operating condi tions in a complex computer system. There-

f fore , seemingly trivial departures from these operating instructions
might cause imprope r operation. Follow the instructions carefully.

4.2 BAROSWITCH DROPSONDE PROCESSING
Operating instructions are included in the program and cover

operati ons peculiar to dropsonde processing. These instructions are
included in the software in interactive fashion and are very explicit.
Other instructions that could not be conveniently included in the
program are included in this section.

4 .2 .1 Ca l ib ra tion an d Acqu i s i t i on
All controls, buttons , keys , etc. are found on the 4051 ,

unless otherwise noted.

(1) Turn on the 4051 , hard copy un it , HP counter , EECO
reader.

(2) Press PAGE button on 4051 keyboard when screen
fl oods .

(3) Insert the Breadboard Dropsonde Ana ’yzer program
cassette V into internal unit of the 4051 and
press AUTOLOAD.

(4) Follow instructions given on the screen of the 4051 .

(5) When the screen indicates that the tape reader should
be prepared for operation , make certain the tape
reader is connected to the GPIB and the calibration
tape is loaded in the reader wi th the start block ’s
center at the photo electri c reader. The start block
is a seri es of about 30 or 40 rubouts (all holes punched).

(6) When the screen indicates that the HP counter should
be prepared for operation , make certain the following
conditions exist ( these condi tions shoul d be achieved
wi th GPIB disconnected to make certain there is no
accidental data entry or interrupt of the 4051):

4-2
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(a) Magneti c tape reproducer unit turned on with
tape loaded and ready to start reading tape
several seconds before si gnal start.

(b) Magneti c tape reproducer unit’ s output signal S

connected through fi l ter to HP counter input
A and from HP counter output A to deconuiutator
unit.

(c) Deconrutator Unit turned on and preadjusted for
synchronous deconinutation in accordance wi th
its operating instructions .

(d) Decomuta tor ’s read enable output connected
to channel B of HP counter.

(e) HP counter controls set as follows :

GPIB address = 3 (on rear of counter)

function PER AVG = A
N = 10
sample rate = HOLD

Level A settings

tri gger = 12:30 o clock (approx . zero volt level)
delay = OFF
slope = +
atten = 1

Level B settings

tri gger = 3:00 o ’clock (approx. 1.2 volt l evel)
slope = +
attFn =
coupling = DC

Channel connections = SEP , 1 ~ 2

(f) Above conditions should be achieved and a dry
run started wi th GPIB disconnected to measure
time duration of data and to ascertain that
reasonable counts are being obta i ned on HP
counter (and that satisfactory deconrutation
trace is observed on oscilloscope , if helpful).

(g) Re-establish start condi tions after OK operation
Is  confi rmed.

4-3 
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Connect the GPIB cable. The counter is now ready to
enter data into the 4051 , and the return key on the
4051 should be depressed only after all the above
preparations have been made and the time duration
has been entered into the 4051 .

After the return key has been depressed , the 4051
is wa i ting for interrupts from the HP counter.
The tape reproduction unit should then be turned on ,
and the data entry will conrence.

When all the data have been entered , stop the
reproducer.

(7) Following data entry , the screen will display the
data obtained so that it may be checked for reason-
ableness. The operator will then be given an option
to re-enter the data , if desired. If the operator
elects to continue , a copy of the data may be made
and the data wil l  be recorded on a magnetic cassette .
The magnetic tape cassette number and file numbers
should be recorded for future use.

(8) The data file and calibrat ion fi l es nave been built
when so advised by the screen.

4.2.2 Analysis
Further processing is accomplished by simply reinserti nq

program cassette V in the internal unit and pressing AUTOLOAD. When the
screen asks for a selection of option , select analysis instead of cali-
bration and acquisition.

As before, the screen will give explicit instructions whenever
something is to be done by the operator. Most of these instruct ions are
concerned with options the operator may select. The anal ysis will con-
tinue through fi l es 2 and 3 and conclude with product ion of reports by
file 4.

4-4 
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4.3 CAPS DROPSONDE AND MINIREFRACTIQNSSONDE PROCESSING

Operating instructions are included in the program and cover
operati ons peculiar to CAPS-equipped sondes . These instructions are
included in the software in interacti ve fashion and are very explici t
as they appear on the screen . Other instructions that could not be
conveniently included in the program are included in this section.

4.3.1 Calibration and Acquisition
All controls , buttons , keys , etc. are found on the 4051 ,

unless otherwise noted.

(1) Turn on the 4051, hard copy unit , HP counter , EECO
reader.

(2)  Press PAGE button on 4051 keyboard when screen floods .

(3) Insert the Breadboard Dropsonde Analyzer program
cassette*into the internal unit of the 4051 and press

S AUTOLOA D .

(4) Follow instructions given on the screen of the 4051 .

(5) When the screen indicates that the HP counter should
be prepared for operation , make certain the following
conditions exist (these conditions should be ach i eved
with GPIB disconnected to make certain there is no
accidenta l data entry or interrupt of the 4051):

(a) Magnetic tape reproducer unit turned on with tape
loaded and ready to start reading tape several
seconds before signal start.

(b) Magnetic tape reproducer unit’ s output signal
connected through filter to HP counter i nput A
and from HP counter output A to Decomutator
Un it.

*tnsert cassette IX if CAPS Dropsonde , X if Minirefractionsonde .
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(c) Deconinutator Unit turned on and preadjusted for

synchronous deconinutation in accordance with
its operating instructions .

(d) Decomutator ’s rear enabl e output connected to
arming signal input on rear of HP counter.

(e) HP counter controls set as follows :

GPIB address = 3 (on rear of counter)

function PER AVG = A
N = 10
sample rate HOLD

Level A settings

tri gger = 12:30 o ’ clock (approx. zero volt level )
delay = OFF
slope = +
atten =

Level B settings

trigger = 3:00 o ’ clock (approx . 1.2 volt level)
slope = +
atten = 1
coupling = DC

Channel connections = SEP , 1 ~2

( f )  Above conditions should be achieved and a dry run
started wi th GPIB disconnected to measure time
duration of data and to ascertain that reasonable
counts are being obtained on HP counter (and
that sati sfactory deconrutati on ~~ce is  observed
on oscil loscope , i f  helpful).

(g) Re-establish start conditions after OK operation
confirmed.

Connect the GPIB cable. The counter is now ready to
enter data into the 4051 , and the return key on the
4051 should be depressed only after all the above
preparations have been made and the data t ime duration
has been input to the 4051 .

After the return key has been depressed , the 4051 is
wa iti ng for interrupts from the HP counter. The tape

4-6 
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reproduction unit should then be turned on , and
the data entry wil l  cormience.

When all the data have been entered , sto p the
reproducer.

(6) Fol l owing data entry , the screen will display the 
-

data obta i ned so that it may be checked for reason-
ableness. The operator will then be given an option
to re-enter the data , if desired. If the opera tor
elects to continue a copy of the data may be made and
the da ta will be recorded on a magnetic cassette.
The magnetic tape cassette number and file numbers
should be recorded for future use.

(7) The data file and calibration fil€~s have been builtwhen so advised by the screen.

4.3.2 Anal ysis
Further processing is accomplished by simply reinserting the

program cassette*into the internal unit and pressing AUTOLOAD. When
the screen asks for a selection of option , select analysis instead of
calibration and acquisition .

As before , the screen will give explicit instruct ions whenever
something is to be done by the operator. Most of these instructions are
concerned with options the operator may sel ect. Analysis will proceed
through files 2 and 3 and conclude with reports output by file 4.
Note that in the case of program stops encountered during “gap processing, ”
section 3. 17 explains the options provided.

*Cassette IX if CAPS Dropsonde , X if Minirefractionsonde.

4-7
-



-- .

reproduction unit should then be turned on , and
the data entry will conrence.

When all the data have been entered , Stop the
reproduce r.

(7) Following data entry , the screen will display the
data obta i ned so that it may be checked for reason-
ableness. The operator will then be given an option
to re-enter the data , if desired. If the operator
elects to cont inue a copy of the data may be made and
the data wil l  be recorded on a magnetic cassette .
The magnetic tape cassette number and file numbers
should be recorded for future use.

(8) The data fi le and calibration files have been built
when so advised by the screen.

4.3.2 Ana]ysis
Further processing is accomplished by simply reinserting the

program cassette*into the internal unit and pressing AUTOLOAD. When
the screen asks for a sel ection of option , select analysis instead of
calibration and acquisition .

As before , the screen wi l l  give expl ici t  instructions whenever
something is to be done by the operator. Most of these instructions are
concerned wi th options the operator may select. Analysis will proceed
through fi les 2 and 3 and conclude with reports output by file 4.
Note that in the case of program stops encountered during ‘gap processing ,
section 3.17 explains the options provided.

*Cassette IX if CAPS Dropsonde , X if Minirefractionsonde.
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5. PROGRAM DOCUMENTATION

5.1 PROGRAM LISTINGS AND ANNOTATION
The programs are wri tten in Tektronix Extended Basic for the

Tektronix 4051 Graphic System . The listings of the four f i les of
each program are presented in Appendixes D, E and F as shown below .

DIRECTORY OF PROGRAM LISTINGS

PROGRAM NAME FILE NUMBER AND NAME APPENDIX FIGURE

BAROSWITCH DROPSONDE 1. Cali bration-Acquisition 0 0-1
BAROSWITCH DROPSON DE 2. Reduced Data File Bui l der D 0-2
BAROSWITCH OROPSONDE 3. T, P, H Table Builder 0 0-3
BAROSWITCH DROPSONDE 4. Output Report Generator D D-4

CAPS DROPSONDE 1 . Calibration-Acquisition E E-l
CAPS DROPSONDE 2. Reduced Data File Builder E E-2
CAPS DROPSONDE 3. T, P , H Ta b le Bu i l der E E-3
CAPS DROPSONDE 4. Output Report Generator E E-4

MINIREFRACTIONSON DE 1 . Calibration-Acquisition F F-l
MINIREFRACT IONSONDE 2. Reduces Data File Builder F F-2
MINIREFRACTIONSONDE 3. T, P , H Table Builder F F-3
MINIREFRACTIONSONDE 4. Output Report Generator F F-4

Note that remark (REM) statements are used liberally throughout the
program to explain wha t is being done and to define variabl es used in sub-
routine interfaces and wi thin the programs . Many of the subroutines are
very simple and such remarks make them self-explanatory .

Where adequate , the remark statements are the preferred method
of program documenta tion because they are easily updated and they “foll ow
the program whenever it is renumbered automaticall y.
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See Sections 3.19, 3.16 and 3.20 of Technir~l Design Basis for

flowcharts on three—cycle stack operations , significant period ratio
determination , and baroswitch make/brea k detection.

5.2 ASSIGNMENT OF VARIABLES
The number of variables assigned in the three programs approaches

the total number of variables allowed by the programing languages. As a

gu ide , Tab le 5-1 gives the variables assigned in the CAPS dropsonde and
minirefract ionsonde programs. The variables wi th numbers of order 7, 8,
or 9 (for example M9 or 07) are usually short-lived , and may have several

different designations. Most variables of low number (for example FO or Ll)
are long-lived and may have only one designation. Pure letter variables

(such as B or 0) are usually subscripted and represent arrays.

5-2 
_

- - S



— - ,- - -_ --.- - — —.-_ - - - -  
.--- . . .

Table 5-1. List of Variables in Programs
for CAPS Dropsonde and Mini Refraction Sonde

~ 0 1 2 3 4 5 6 7

A ..J

B ~~~

I C ‘.5 V %J .J .J v

D v
I
I E V / ~~~I

F ~~ 5I ,,/ v

V
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6. OPERATIONAL RECORDER-ANALYZER INVESTIGATIONS

The investigations reported in this section were directed
toward simplifying the data recording and analysis for operational
adaptation.

6.1 BAROSWITCH CALIBRATION SIMPLIFICA TION

6.1 .1 In t roduct ion

6.1.1 .1 Purpose
The goal of this effort was to sim plify the equipment and/or

procedures for introducing baroswi tch calibration data into dropsoundin g

processors .

6.1.1.2 Background
The baroswi tch calibration data are obtained by automatically

recordi ng each contact-make pressure while the pressure is slowly
decreased. Each switch is purchased with calibrati on data in :;wo forms :

(1) A printed table of pressure values in millibars ,
showing the pressure for each contact-make during
pressure reduction ; and

(2) A punched paper tape containing the same pressure
v a l u e s

Both the table and tape contain the swi tch serial number and
pressure data check sum to provide confidence in switch identification
and da ta.

6-1 
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6.1.1.3 Data Entry Problems
There are two data entry methods that can be imp l emented ,

based on the existing data forms :

(1) By using the printed table, the pressures can be
entered manually wi th a key boar d that alrea dy
exists in the processing system.

(2) By using the tape , the pressure s can be entered w i th
a punched tape reader that would be interfaced with
the processor spec i fically for that purpose.

Both methods have disadvantages . The manua l method is very

slow , resulting in poor processing response and high operating cost.

The second method requires the addition of a dedicated punched paper
tape rea der , causing h igher procurement and log istics costs.

6.1 .1.4 Solution by Eliminating Data Redundancies

If the quan ti ty of ca l i b r a ti on da ta can be reduce d so tha t

entry can be accomplished with the existi ng keyboard about as quickly

as by tape reader , there w i l l  be an advan tage , assuming  tha t t he reduce d
quanti ty of data can be produced automatically at a cost that is less than

the data introducti on cost using either previous alternative.

The au tomatic baroswitch calibration redundancy eliminator

described here has been tested and eva l uated and found capable of greatly

reduc i ng the quan tity of data en tries , whi le  ma i n t a i n i ng a con tr o l l e d

accuracy . It operates on a di gital basis so that reconstruction of the

contact pressures can be accomplished wi th zero error. However , signifi-
cant furt~er reductions are frequently possible by permitting small
tolerable errors .

6-2 
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6.1 .2 Redun danc y El imi na t i on Prog ram

6.1.2.1 Program Descrj ption
The redundancy eliminator has been implemented in the Bread-

board Dropsonde Analyzer in the following way .

A punched tape input is used to build an i nternally 3tored
file of pressures. These pressures for individual contacts are then used
to calculate and file the pressure intervals between successive contacts.
A profile of local interval averages is calculated and used as a basis
for calculating each interval’ s deviation . The intervals are smoothed
by adjust i ng i ntervals  in  t he or der of the i r dev i a tion , largest fi rst.

The adjustments ar e ma de to obta i n agreeme n t w it h ne ig hborin g in te rva l s .
W hen a l l  deviat i ons are small , rough ly 0.7 m i l l i bar or less , f i nal
smoothin g is applied by scanning the intervals and adjusting to a
“sta i rcase type of profile , with the sta i rcase risers representing the

quan ti ze d in terval changes an d the sta irc ase tre nd s re p resen tin g the
persistance of each interval. Processing to achieve staircase is
d irected toward a near-minimum number of inte rval adjustments .

The i nterval sta i rcase is encoded into a data block containing

the i n i t i al int erval , followed by the persistence of each interval , and

conclu ded by the check sum of a l l  the da ta in  th e sta irc ase b lock . The
sta i rcase data block typically contains 15 to 20 hexadecimal digits.

The smo othe d in te rva l s  can be reconstructed from this staircase block.

The adjusted interva l numbers are encoded into an intervals

arra y con ta i n i ng the in i ti a l  contac t ’s deviation from standard pressure ,

followed by the increments between successive adjusted interval numbers ,
and concluding with a check sum. There are typically 30 to 35 adjusted

intervals. The array contains about 20 to 25 digits including initial
pressure and chec k sum digits when encoded with error tolerance . It
identifies the staircase intervals that must be adjusted to obtain the
original interval’ s profile. 

6 3

- - S~~~S*~~~~~~~~~~~~~ 



--—

Finally, the actual adjustments are encoded into an adjustmen t
array of abou t 20 to 25 digits. The three arrays of roughly 70 d ig i ts
con tain all the data needed to reconstruct the pressure table.

A simplif ied flow chart depicting program operation is shown
in Figure 6—1 . A listing of the program is given in Appendix G.

6.1.2.2 Program Operation
The program has been used to obtain smoothed interva l profi l es

from five punched tapes selected at random from the representative tapes

suppl ied by the government. The program uses the graphic display as a

mon i tor providing a soft copy record of operations performed. A hard

copy of the monitor display can be obtained by simply pressing the “copy ”

button before pressing “page” . The monitor ’ s displays include the pres-
sure ta b le .

The program output is printed on the line printer in such a

way that accuracy and length of encoded message can be assessed easily.

The printed outputs include the original intervals array , the i nterva l
adjustments and sequence during preliminary smoothing, the arra y of
smoothed intervals , and the array of interva l adjustments .

The hard copy of mon itor displays and the line printer copy

for baroswi tch serial number 104-9661 are shown in Appendix H as an

example of the complete program output obtained in a typical run .

The program operating instructions are simple: “FIND” , “OLD”

and “RUN” the program file. Respond to operator instructions as they

ap pear on the monitor display . The program is stored in cassette IV ,
file 32 and in cassette I , file 25.

6-4
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Read punched tape and
store pressure table

I Veri fy pressures using
check sum

I
Build pressure inte rvals array

~~~~~~~~~ al smoothne ss a~ ain.d?~~~~~~~~~~~~~~~
0

dT~~~~~~~

Calculate array of loca l
interval averages

[ Find interval of greatest

L dev iation from average

Greatest deviation > .75 mb? 

9 

Adjust interval of greatest deviat ion

Final smoothing

Encoding
S Program

Figure 6—l .Simp l i fied Flow Chart for Redundancy Eliminato r
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6.1.3 Program Test and Evaluation

6.1.3.1 Test Results
The results of test runs on the five representati ve baro-

switches , mentioned earlier , are shown in Appendix I. The results shown

there are confined to the outputs essential for eva l uation of the results

and consist of pressure tables , ori ginal interval tables , adjustment
tables , an d smoothed i nterval tables . These ta b les are shown for each of
the fi ve baroswi tches on a swi tch-by-switch basis for maximum clarity.

6.1.3.2 Evaluation of Test Results

A detailed examination of the test results of Appendix I shows
that the program achieves the desired smoothing of i ntervals as described

in Section 6.1.2.1 , and that the intervals , adjustments , and initial
S 

pressure are encodable as descri bed for reconstruction of the original pres-

sure table wi th absolute precision or wi th an error tolerance to obtain

fur ther  reduct i on of da ta .

6 .1.4 Conclus ions
Developmen t of the calibration redundancy eliminator has been

advanced to the point where feasibility of the described approach has

been demonstrated .

However , recent developments in the manufacture of baroswitches

make it unadvisable to proceed into a more detailed implementation at

th is time . The manufacturer has recently intro duced a “l i near ” contac t

board and improved the calibration resolution from 0.5 to 0.2 mill ibars
and is planning further refi nements in the near future . In addit ion , a
“continuous ” pressure sensor wi th advantages of weig ht and interpretation

has recently been developed and might replace the baroswi tch. Thus ,

baroswi tch implementation in the dropsonde is uncertain and if it is in

fact used , its performance should be assessed before f inal izing the
resolution and accuracy of the calibration redundancy eliminator.

6-6 
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6. 2 SIGNAL CONDITIONER-DECOMMUTATOR PERFORMANCE
The signal conditioner-decomutator in the Bendix Recorder-

Analyzer was designed to operate with asyninetrical signals of constant

pulse width and variable pulse repeti tion rate. A design change to
symetr i cal s i gnal (pulses of 50% duty factor) wi th variable pulse

repeti tion rate was being considered . The signal conditioner-deco ninuta tor

was operated wi th a syninetrica l signal to obtain data illustrating its
operation and which could be used as a guide by the manufacturer in

making a design change . That investigation and its results are descri bed
here.

6.2.1 Introduction and Purpose

The Bendix signa l conditioner and decomutator are des i gned

to operate with pulsed signals of variable duty factor. The objective

of this test was to assess its operation wi th symetrical si gnals (50%

duty factor). The testing took three runs showing significan t differences

between “Bendix-produced” data and “reference ” da ta produced by a

special test setup. Table 6-1 sumarizes the salient setup features
for the three runs .

6.2.2 Equipment Setup

Fi gure 6-2 shows the setup for the first da ta run. Th is run

was taken on 13 January 1 978 at 3:40 P.M.

Figure 6-3 shows the setup for the second data run . This run

was taken on 16 January 1978 at 10:15 A.M .

Figure  6-4 shows the setup for the third data run. This run

was taken on 16 January 1978 at 2:30 P .M.

6.2.3 Data Interpretation
The data resulting from the three runs can be found in Appendixes

J , K, and L. These data can be interpreted in the following way. There are

6-7 
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Table 6-1. Suninary of Run Conditions 1

FIRST RUN SECOND RUN THIR D RUN

Time , Date 3:40 P.M., 1/13/78 10:15 A .M., 1/16 /8 2:30 P . M . ,  1/ 16/78

Signal to HP5328A Honeywell Repro Bendix Conditioner SKL Low Pass (2KHz
From (from point “F” ) cutoff)

Signal Arming Bendix 6Om-sec Bendi x 60m-sec Special Purpose
HP5328A From (from point “E”) (from point “E”) NADC Assembly pro-

cessing HP Marker
Output

Observed Tri gger l .6 Vol ts 2 ~l .6 Volts 
2 Not Applicable

I Level for Bendix
Cond itioner

HP Tri gger Level 0 Volts (÷ slope) +1 Volt (4 slope) 0 Volts (+ slope )

I
I 

S

I Notes : 1. For more complete information of the three setups , see the diagrams
in Section 2.

2. Approximately 1.6 vo l ts observed with Tektronix 7633 set to 2 volts
I per division; later , 1.2 vol ts was observed with 1 volt per division.

4

I

I
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HONEYWELL
REPRO. 4 — BENDIX

t
60 M-SEC STROBE

CHANN EL ~~, INPUTS CHANNEL B
- SLOPE - SLOPE
O VOLT S 1 VOLT

TEKTRON I X
HEWLETT-PACKARD 4051 ~~ PRiNTER

I 
COUNTER 5328A PROCESSOR

MARK ER A OUTPUT

I
_ _ _  

S

SIGNAL CONDITIONER I r —
- 

I I 
~~ FR EQUENCY- TEKTRONIX

~TO VOLTAGE OSCILLOSCOPE
SPECIAL PURPOSE 

ANA OG 7633
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Figure 6- 2 Setup of run at 3:40 PM, 13 January 1978.
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Figure 6-3 Setup of run at 10:15 AM, 16 January 1978.
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Figure 5-~ Setup of run started at 2:30 PM, 16 January 1978.
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I
four words per line , each word containing two period samples separated by
a decimal point. The sample to the l eft of the decimal point (integer
portion of word) is in units of 1O

_8 
seconds. To obta i n un its of seconds ,

d i v i d e  by io8. The sample to the right of the decima l point (decimal
portion) is in units of io 2 seconds. To obtain units of seconds , divide
by io2 . For exam p l e, in column one of row one in the data from Appendix
J , the word is “51506.079014,” where 51506. is .00051506 seconds and
.079014 is .00079014 seconds . Note that a period of .00051506 second~s
corresponds to a frequency of 1942 Hertz which is in the reference
frequency range.

The data (Appendix L) resulting from the third run were confirmed
by oscillographic examination to be a good representation of the signal
from the balloonsonde and is considered a satisfactory reference for
evaluating the Bendix-produced data. The discrepancies between the data
from the third run (Appendix L) and the data from the first (Appendix J)
and second (Appendix K) runs are possibly explained in part by the photo-

graphs in Section 6.2.4, which show some of the cycle marking conditions
observed during the runs .

6.2.4 Monitoring and PhotographinQ of Signal Conditions

Dur ing the three da ta runs and in trial runs made before any

data were recorded , si gnals were carefull y monitored via a iektronics

oscilloscope model 7633 equipped with a Tektronics camera model C30.

This section contains pho tographs taken of some of the peculiarities

wnich were found durin g the fi rst and second runs .

There should have been a l OOu-sec pulse triggered by a posit ive
slo pe at 1 volt. The triggered pul se was observed at 1.6 volts in the

firs t run and at 1.2 vo1t~ in the second run . Other types of observed

peculiari ties were pulses that lasted longer than l OOu-sec and which

t~’i ggered below the norma l level. Other cases consisted of combinations
of both of these.

During the third run , in which the Bendix unit was omitted ,
no discrepancies were observed in the production of conditi oned signals.
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780113 0900 MCW 780113 0904 MCW

S . I .,  ~ 
-

No. 1 WaIIQps~~ O. 3 1933 .
~~~ No. 2 Wallop. No. 3 1937

78011 3 0907 MCW 780113 0918 MCW/PI(

_______ 
_ _  

_ _  

-

~~~~~

_____ 
S

4 S

—- . No. 3 Wallop . No. 3 1940 No 4 Wallop s No. 3 1951

Photographs taken during trial run on 13 January 1978
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780113 0924 MCWiPK 780113 0928 MCW/PK

No. 5 WALL OPS No. 5 1957 , No. 6 WALL OPS No. 3 19O~

780113 0939 MCWIPK 780113 1015 MCWIPK

~~~~~ ~~~~

- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

_  4

No. 7 WALLOPS No. 3 1917 No. 8 WALLOPS No. 3 1953

Photographs taken during trial run on 13 January 1978
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“P RE- T WEE K ”

The above photograph was taken before the oscillator was “tweeked ” t~

free-run at the sonde sample rate. The photographs below were taken after

“tweeking ” was accomplished .

780113 1445 MCW/PK 780113 1451 MCW/PK

1
I

1943 1949

~-15
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780113 1543 MCW/PK 780113 1550 MCW/PK

• -,

No. 1 1909:14 No. 2 1915:41

The above photographs were taken during the first data run. The photo-

graphs below were taken during the second data run .

780116 10:17 MCW/PK 780116 10:26 MCW/PK

.-

.rn
U wrn~~

No. 1 WALLOPS No. 3 1909:42 No. 2 WALL OPS No. ~ 19:17:33
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The photographs are annotated such that the upper border con-
tains the date and time of exposure and the lower right border contains
the approximate time from the tape.

6.3 DATA SMOOTHING AND REDUCTION
A short investi gation was made into the selection of si gnificant

period ratios for storage in the reduced data file. It has shown that
the selected samples are , in general , distorted by noise somewhat more
than the unselected samples. The investi gation showed that three-point
averag;.Ig would sufficiently reduce the noise content of the noisiest
values so that the selected values would be considerably less noisy .

Another short investigation into smoothing and reduction tech-
niques has suggested that the data might be smoothed and reduced at the
same time by a series of data fittings by linear regression wi th a
series of simultaneous equation solutions to determi ne the “significant”
values at which trends change. While this technique shows promise of
achieving good results in both the smoothing and the da ta reduction ,
it suffers from the disadvantage that it would probably require con-
siderably more processing power to operate in near realtime . Also ,
there are numerous way s of implementing the linear regression techni que ,
requiring somewhat more effort for its impl ementation.

As a result of the short investigations , it has been concluded
that three-point averag ing will si gnificantl y reduce noise with little
effort required for implementat ion and that linear regression will pro-
vide more noise reduction with somewhat more effort for implementation.

Before it is clear whether either of these techniques should

be used , the effects of noise should be evaluated.
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6.4 HUMIDITY CALCULATION
A new algorithm , 3.3.2(2), determines relative humidity from the

humidity 2lement’ s resistance ratio and air temperature. It uses an
equation to replace the current common method of calculating humidity ;

that is , linear interpolation between data points that were determined -

under laboratory conditions. This algorithm , in equation form, will elim-
m ate the noise produced by interpolation. The equation has been adapted

to calculation of humidity in the breadboard analyzer and is described in
paragraph 3.3.2.

Figure 6-5 contains graphs of percent relative humidity vs.

resistance ratio as described by the equation (continuc’ us curve),

overlaid with the individual characteristic data points obtained
from characteristic data sheet of the humidity element. The plots are on
a semi-logarit frnic scale and depict temperatures of -40, 0, 25, an d 40
degrees Celsius respectively. Note that the greatest departure of the
curv es from the data points occurs where the temperature is -40°C and the
res istance ratios are less than one. This deviation is of no great concern

because in regions of low temperature and low relative humidity , the absolu te
humidity is so small that the absolute error is minimal. Also , no attempt
was made to fit the loca l irregularities (“wiggles ”) in the data because

these are known to con ta in  small  departures from the h um i dity elem ent ’s

actual behavior. In view of the facts that the equation fits the data
within the bounds exhibited by the “wiggles ,” and that new data are expected

to be devo i d of such i rre gu la r it ies , there is no object i n try i ng to make
the equation f i t the data any better than it already does.

The algorithm was determined by curve fitting with the aid of
the Tektronix 4051 computer system. A program was devised that will plot

a desired function and then compare it w it h an y of the chara cterist ic curves
per ta in i ng to a given temperature . Th is pro gram ’s list ing can be found in

Fi gure 6-6. Note that the data statements contain the characteristic data

6-18 .
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50000 INIT
4 50010 REM—TEMPERATURE IN DEGREES C.

50020 DATA 0
50030 REM— NUMBER ’ OF DATA POINTS.
50040 DATA 20
30050 tlATA 0.52,10.0.62,15,0.74,20,0,82,25,0.9,30
50060 DATA 1,33,1 • 1,35,1 ,3,40,1.o3,45,2.2 ,50,3. 1,55,4.2,60
50070 tIATA 6.5,65,10.2,70,17,75,29,80,29,80,29,80,29,30.29,80

I
50090 DATA 1,33,1 .06,35,1.23~ 40’1 .4 ,4 5 , 1 . 7 5, 5 0 , 2 . 3 5 , 5 5 ~~3 .  1 .~~~
50100 tIATA 4.1,65,6,70,9.8,75,17,80,26,85,44,90,86,95,170,100
50110 DATA 0.585, 10,0.695, 15,0.8,20,0,875,25,0.94,30
50120 DATA 1~ 33,1.O5,35,1 .175~40’1 .32~45~ 1 .58~50 ’2~S5~2.5~o050130 DATA 3.25,65,4.5,70,7.3,75,12,80, 18.5,B5,29,90,60~95~ 140~ 100 -~
50140 DATA 0.61,10,0.72,15,0.82,20,0.89,25,0.95,30
50150 DATA 1,33,1.04,35,1.15,40~ 1 .27,45~ 1.47~ 50~ 1 .95,55.2.3,60
50160 DATA 3,65,4,70,6.4,75,10,80,16,85,23,90,40,95,126,100
50170 RESTORE 50020
50190 READ T
50190 PAGE
50200 PRINT ENTER OPERATOR—DATE-TIME— ;
50210 INPUT Z$
50220 PA GE
30230 MOVE 15,95
30240 PRINT ZS
50250 WINtIOW -1~~3,0,10050260 VIEWPORT 10,125,15,100
50270 AXIS 1,10,— 1,0
50280 MOVE -1,99
50290 PRINT ‘~~~ 100
50300 MOVE — 1,89
50310 PRINT ‘~~~90’
50320 MOVE —1,79
50330 PRINT ‘~~ 80’
50340 MOVE — 1 .6 9
30350 PRINT ‘HU7O’
50360 MOVE — 1,5 9
50370 PRINT ‘~~ 60’
50380 MOVE -1,49
50390 PR INT ~.~~50’50400 MOVE -1,39
30410 PRINT ‘B~40’
50420 MOV E -1,29
50430 PRINT ~~H30’
50440 MOVE -1,19
50450 PRINT ‘~~ 20
50460 MOVE — 1 , 9
50470 PRINT ‘.W~ 10’50480 MOVE — 1 , 0
30490 PRINT ~~ O ’
50500 MOVE -1,100

Figure 6.6. Program Listing for Humidity Curve-Fitting Aid (Page 1 of 3)
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50510 PRINT JJ~~J~~J~~HJ dJRHJE~~JLEIJAb~~T~~JIbJVdJE ’
50520 MOVE —1 .50
50530 PRINT ‘~~~~HJ ~~~~~~~~~~~~~~~~~~~~~~~50540 MOVE —1 ,0
50550 PRINT ‘J~~.1.
50560 MOVE 0 ,0
50570 PRINT J1
50580 MOVE 1.0
50590 PRINT ‘J~10’50600 MOVE 2,0
30610 PRIN T JU~ 100
50620 MOV E 3,0
50630 PRINT ‘J~~~~000’50640 MOVE — 1 , 0
50650 P R I N T  ‘JJJ HUMIDITY ELEMENT RESISTANCE RATIO 1
50660 MOVE LGT (1),33
50670 PRINT &41.’’ ‘,Z$
50680 PRINT ~4 1~30690 PRINT @41~~’ •.‘CALCULATEti HUMIDITIES FOR TEMF’= 1;T
50700 PRINT ~ 41 :
30710 PRINT &4 1 ’ , ‘ RA T I O ’ , ’Z R H’
50720 R=0.45
50730 GOSUB 51160
50740 H=33-H9
50730 X=LGT (R)
50760 MOVE X ,H
50770 FOR N9=0 10 1000
30790 R=R.~1.1
50790 IF R i  THEN 50820
50800 GOSUB 51200
50810 GO TO 50850
50820 GOSUB 51160
30830 H=33 -H9
30840 GO TO 50860
50850 H=33+H9
50860 F’RINT 041 : ’  ‘ , R , H
50870 IF H ’.- 103 THEN 50920
30880 X=LGT (R)
50890 DRAW X,H
30900 NEXT N9
50910 RESTORE 50040
50920 REAL’ ti
50930 IF T=25 THEN 51010
50940 GO TO 1/40+2 OF 50970.50990.51030
50950 LIST 50930,50940
50960 STOP
50970 RESTORE 50050
30980 GO TO 51050
50990 RESTORE 50080
51000 GO TO 51050
51010 RESTORE 50110

Figure 6-6. Program Listing for Humidity Curve-Fitting Aid (Page 2 of 3)

6-24

--5--- -5 - --— -



- - - -

I

I
51020 GO TO 51050
51030 RESTORE 50140
31040 GO TO 51050
51050 FOR 1=1 TO Li
51060 READ R1sH1
51070 L L G T ( R 1)
51080 MOVE L,H1
51090 DRAW L .H1
31100 NEXT I
51110 PRINT ‘ r = ’;i;’ DEGREES C. ’
51120 LIST @41:51160,51260
31130 PRINT &41
51140 PRINT 04U’ ‘.ZS
51150 END
51160 REM— ENTRY POINT FOR S-i.
51170 9 2 0
31180 R9=1/R
51190 GO TO 31230
51200 REM— ENTRY F’OINT FOR R’= :-1 ,
51210 B 1 5
31220 R9=R
51230 A =0 .02 *T +3 .2
51240 t’=0.9— (0.001425*T+0.25)*LGT (LOT (R9)+1 )~ 0.333333333333
51230 H9=A*LOG (R9~ B)~~tI
51260 RETURN

Fiqure 6-6. Program Listing for Humidity Curve-Fitting Aid (Page 3 of 3) 
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points for the humidity element. To use the curve fitti ng program , enter
the des i red temperature in data sta temen t 50020 , and adjust the equation
as desired in subroutine 51160.

6.5 SYNCHRONOUS DECONMUTATION
The Breadboard Dropsonde-MRS Analyzer currently receives its

input data from a breadboard decoinnutator that produces a cycle sampling
sequence of four  strobe pulses each time a reference sample appears .

Experience in processing noisy data from soundings (both drop and MRS) has

shown that noise can cause faulty decommutation of the data .

Var ious  means of im prov in g the brea dboar d’ s performance with
noisy signals have been investigated and found help ful . They in clude
pass—band filtering, si gnal conditioning based on slope—level triggering

and selec ti on of low pass , hi gh pass and ~r i gger in g values base d on each
drop ’ s observed signal and noise characteristic. Although these pre-
cautions provide marked imp rovem en t i n the decommu tator ’s opera tion , they

leng then considerably the time required to analyze data from a sounding.

In addition , even w it h these precaut i ons an d a fa i rly noise-free sig nal ,
occasional cycle decorniiutation failures still occur.

The decommu ta ti on f ai lures , when observed with multi-channel

oscilloscope , appeared to be associated with a “noise-spike ” that occurred
dur ing the reference cycle and caused double appearance and/or u ttering

of the reference strobes. The reference strobe malfunctions were also

frequently accompanied by loss of tem pera tu re sam p le.

This radical behavior of the decomrnutator thus appears to be
caused by a noise spike in a single reference sample and could probably

be improved dramatically by generating the sample strobes from a fly-

wheel oscillator . Such a synchronous decommutator is expected to maintain

synchronization with the signal even if the signal is interrupted from several

cycles.

6-26
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A preliminary investigation has suggested a number of useful
techniques  for imp l ementing a fly-wheel oscillator for synchronous decom-
mutation. Among them are TV type of raster scanning oscillators , phase-

locked loop , bias-controlled RC oscillators , digitized oscillators , sync-
gated oscillators and S/N-adaptive integration interval.

6.6 OPERATIONAL OUTPUT

Experience gained during the contract has provided some insi ght
into output characteristics that would be effective in the operational

environment.

Firs t , it is important that a real—time output provide a

basis for eva lua t i ng the soundin g. If a soun di n g i s g i v i n g nonval id results ,

it  is important  tha t i t be known soon so tha t a new soun di ng can be starte d.

This could be accomplished by occasional display of temperature , humidity
and pressure during sounding.

Secon d , it i s i mportan t that  the soun d in g provide a near real-
time i n di cat ion of the refrac ti on lay ers that  are p resent . This  could be
done by indicating the deficit , th ic kn ess an d a l t it ude for eac h la yer
considered in excess of marginal exploitability . If this display shows a

s i g n i f i c a n t  departure from expected cor’aitions , the soundin g crew can
take iniiiediate appropriate action with respect to forwarding the infoniia-
t ion to the pla tform comman der , to E/WEP S, etc. Pr into ut  of thi s infor-
mation is desirable to expedite forwarding and utilization of the information.

Third , it is important that a post -sounding refractivity profile
be transferred into E/WEPS as soon as possible. An electrical transfer

between I/O ports of the recorder-analyzer and E/WEPS using ASC II is con-
templated , based on preliminary agreement with E/WEPS development staff
at Navy Ocean Systems Center (NOSC).

6-27~~~~~~~~~~~
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Fourth , fifth and sixth; the sounding results are needed
by the local Navy Meteorological Unit (NMU) for updating its weather

information , by FNWC for inclusion in its predictions and data dis-
semination services and by archives for research and development
activ ities . Ballistic winds can also be calculated when the wind option is in— -
clude d. The Navy Environmental Display Sta t ion a pp ears to be the most lo g ical
means of passing the sounding results to these three users. An ASCII transfer to

F4EDS of significant and mandatory level s of temperature , pressure and dew point

depression i n WM O forma t appears th e best wa y of accom p l i s hi n g these three ou t-
puts , si nce NEDS has the commu n icat io n fac i l it ies for a l l  three users .

6.7 ANALYSIS ALGORITHM IMPROVEMENTS

6.7.1 Smoothing of Calculated M-Unit Values
An ada ptation of significant values selection is seen as a

good means of representing the N-units profile in a noise-smoothed manner.

tt is believed that the noise excursions can be smoothed to obtain a

virtu ally zero false alarm rate since the “minimum exploitable duct”
has been defined as having fairly large dimensions. Thus the refractive

l ayers selector can look for fairl y large effects that are not likely
to be maske d by noise . Such a re frac t ive l ayer selec tor could be
adapted for operation with all of the outputs described in paragraph

6.6.

6.7 .2 C la s s i f i ca t ion of Refrac tiv ity Gra di en ts
Some research into this classification activity is needed .

It is not clear who needs this information , or why . There is a great

deal of la ti tude on in t er pretatio n of how the class ifi cat i on should be
performed , but these classifications , by themselves , don ’t appear very
useful. If the classification processing can be eliminated , i t  would
r e s u l t  in  a significant simpl i fication of the analyzer.
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6.7.3 Pressure-Based Anal ysis

The introduction of CAPS provides an essentially continuous

record of atmospheric measurements which suggests that pressure or some

function of pressure , instead of time , mi ght be used as t he “measur ing
stick” during analysis. For example , data smooth ing and reduction might

be accomplished by two analyses instead of three : temperature vs.

pressure and humid ity vs. pressure instead of temperature vs. time and

pressure vs. time and humidity vs. time . Elimination of time would also

reduce the volume of data to be store d.

6.7.4 Humiditj Calculations Improvement

Improved humidity elements are expected to become available

in the near future. They are expected to have more accuracy and repeat-

ab ility and less hysteresis than the present elements . Also , im proved

data for the present elements is expected soon. It is believed the

new data will provide a better fit to the element ’s actual performance.

It is expected that the humidity equation ’s coef fi c i ents can be adjusted ,

if appropriate , to give a good fit of the new data .

6.7.5 Improvement of e5 Calcu la ti on

it is believed , based on short investigation , that the calcu-

l a t i o n  of saturate d wa ter va por pressure , e5
, could be s imp l i f i ed con-

siderabl y while still preserving accuracy through about 4 digits.

6.7.6 Calculation of CAPS-Measured Pressure

The CAPS pressure equation was produced using classical curve

fitting techniques of general utility . Curve-fitting experience has

shown that a customized approach for a specific type of device usually

provides a simpler expression which can be calculated more rapidly in

a computer. It is expected that the pressure equation could be simplified

si gnificantly by a customized curve fitting approach.
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6.8 SPECIAL TOPICS

6.8 .1 Humidi ty Accuracy _Effects
Humidity p l ays a large role in  de term i n i ng refrac ti v i ty of

the air. However , humi d i ty i s the parame ter that i s measure d w i t h leas t
accuracy . Improvements in humidity accuracy are expected to make signif-

icant improvements in the ability to analyze refractivity effects. Because

the humidity elements ’ output can legitimately change very rapid ly, it is
more difficult to discriminate against noise than it is wi th other sensors .
Investi gation of actual sounding data has shown that special measures

mus t be taken in the case of humidity elements . Rate discrimination has

been applied in addition to value discrimination. Fur ther im provemen t

is probably possible and may be desirable.

6.8.2 Surface Measureme nts

In the case of a refractivity l ayer near the surface , it is

not possible to know whether the layer ’s effect extends to the surface

unless the surface va l ues and some intermediate values are known .

Thus the measurement of surface va l ues takes on a special value. It

is particularly di fficult in the case of a dropsonde to know if the end

of the received data is actually the time of splash. If there are several

seconds mi sse d , an important refractivity layer could be missed as well.

But the problem is not limited ~o dropsondes . If a balloon -

sonde is launched from a distance of 40 to 60 feet above water , it w i ll

also be d ifficult tr determine whether or not a near-surface effect

ac tua l ly  extends cown to the surface .

6 .8.3 Wet Sensors
Wetting of sensors by rain or fine droplets can cause a

problem ;ince errors in temperature and humidity measurement can occur.

Some attention has been given to this subject and more understandina
is needed .
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7. CONCLUSIONS AND RECOMMENDATIONS

Use of the anal yzer for process ing of sound i ng data an d for evalua-
tion of operational equipment has identi fied a nu mbe r of pro b lems . In general ,
the analysis-assoc iated problems fall into two major categories , bein g cause d

by noise or processin g loa d , as discussed in Sections 7.1 and 7.2.

Some probl ems not affected by analysis , but mer iti ng a t tent i on ,
are identified in Section 7.3.

7.1 ANALYSIS TECHNIQUE S FOR NOISE-EFFECTS REDUCTION

A num ber of noise effects have been observed , including loss of

decomm u tator syn ch ron i za ti on , period measuren ient errors , selection of noisy
period-ratios as “significant ,” degraded noise discrimination in gap processor

and small random-appearing variations in the output plots and reports.

Some of the possible solutions for these problems are attractive

because they promise effectiveness by improving performance substantially with

little cost. They are enumerated as recommendations in the paragraphs that

fol low.

7.1.1 Noise-Rej ection Filtering -

Filtering is recommended for rejection of noise outside the pass-

ban ds occu p ied by the re feren ce a nd da ta si gna ls . To im prove the mar k i n g of
cycles  for period measurement and thus reap further benefits from filtering ,

a symmetrical waveshape is recommended to reduce harmonic content and zero
cross-over detection is recommended to reduce extraneous cycle marks.

7-1 
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7.1.2 Improvement of Deconinutation Synchronization

An improved flywheel oscillator is recommended for driving the

decomutator , and improved triggering is recommended for maintaining oscillator

synchronizat ion throu g h short per iods of sig nal in terru pt ion . Pattern correla-
tion with integration over a number of sample intervals i s recom mended for
trigger improvement.

7.1.3 Signi f icant  Rat io s N ois e Sr~oothi ng

Short-interval averag ing, i n the or der of three to six po i nts , is
recommen ded as a means of redu c i n g t he effe cts of noise  in  the selec ti on of
significant ratios. Rejection of noisy (large deviation) samples before

averaging is recommended .

7.1.4 Gap-Processor Rate-Based Noise Discrimination

Rate-based noise discrimination is recommended for the gap processor

to permit restoration of signals that have potential for change in excess of

noise during a signal interruption.

7.1.5 Interpolative Noise Reduction

Calculation of humidity by equation is recommended instead of by

table lookup with interpolation. The equation method of calculation virtually
eliminates errors caused by interpolation. These errors can have a noise—like

appearance in the analysis output.

7.1 .6  ~~j~~~ment  of R eport Res o lu ti on to E x p l o i t at i on Thr eshol d
Adjustment of sam p l i ng resolu tio n i n re por tin g i s recommen ded to

ac h i eve close corres pond ence to recen tly iden t ifi ed threshol d s for ex p l o i t a t i on
of refrac tive effects. This will increase the interval between reported

sam p les and ca u se a no i se re d uc ti on re la tive to the re frac ti on c h an ge in t he
increased intervals , without compromising the ability to report exploitable

refractive effects.

7-2 

_

_  - 



r 

‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _ _

7.2 ANALYSIS TECHNIQUES FOR PROCESSING-LOAD REDUCTION
The analyzer ’s processing time for a sounding is roughly an hour

or more, depending upon the drop l ength and number of ‘ significant ’ period

ratios selected for processing. The processin g is slow because the programming

lan guage is BASIC and is interpreted “on the fl y” by the Tektronix 4051 computer.

Although the processing is slow , it is very good for exploration of

processing simplifications because of its ease of reprogramming. The followi ng

recomendations are directed toward making significant reductions in the
anal yzer ’ s processing time and identif ying simplifications that can be incor-
porated in the operational equipment for reduction of its processing load.

7.2 .1 Sample Count Re duct i on
A reduction in the number of samples to be processed is recommended

for t he reduct ion of processing loa d. For good effec ti veness , the reduction

should be made early with little processing required and should be as great

as possible without compromising the detectability of exploitable refractive

effects or the accuracy needed for the normal weather analysis.

Linear regression appl i ed to averaged values with trend change
detect ion is recommende d as a can d i date tec hn iq ue for develo pment because of
its excellen t smoothing characteristics. Further , its application in a

su itably transformed data space is recomended as a potential means of

ach ieving maximum sample count reduction without compromising the accuracy

and wi th possible identification of doubtful and missing data. The trans-

formed data space could be based on pressure as described in Section 6.7.3.

In this method , the reduced samples would be determined by simu l taneous

solution of the intersecting trend equations.

7-3 
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7 .2 ANALYSIS TECHNI QUE S FOR PROCESSING-LOAD REDUCTION

The anal yzer ’s process i ng t ime for a sounding is rou gh ly an hour
or more , depending upon the drop length and number of “significant ” period

ratios selected for processing. The processing is slow because the programming

language is BASIC and is interpreted “on the fly ” by the Tektronix 4051 computer.

Al thou g h the process i ng i s slow , it  is very good for exploration of
processing simplifications because of its ease of reprograi~m ing. The followi ng

recornen dat ions  are dire cted toward ma k i ng si gn i f i can t  reduc ti ons in the
analyzer ’s processing time and identif yi ng s impl i f i c a tions tha t can be incor-
porated in the operational equipment for reduction of its processing load.

7 .2.1 Sample Count Reduction
A re duct ion i n the number of sam ples to be process ed is recommen ded

for the red uc ti on of proces s i ng load . For good effect i vene ss , the reduction
should be nade early with littl e processing required and should be as great

as possible without compromising the detectability of exploitable refractive

effects or the accuracy needed for the normal weather analysis.

L inear regres sio n a pp l ied to av eraged va lu es wi th trend ch ange
detection is recommended as a candidate technique for development because of

its excel l en t smooth i n g charac ter i sti cs . Further , its app l i ca t ion  in a
sui tably transformed data space is recommended as a potential means of

ach i evin g max imum sam ple coun t reduc tion without  comprom i s in g the accurac y
an d w i th poss ib le i den t i f i ca tion of dou b t fu l  and m i ss ing da ta . The trans-
formed data space could be based on pressure as described in Section 6.7.3.

In this method , the reduced samp les would be determ i ned by s imultaneous
solution of the intersecting trend equations.
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7.2.2 Sample Processing—Time Reduction

Reduction of the sample processing-time by simplification of algorithms

is recommended as a further means of reducing the processing load . The following

al gori thms are cand ida t es for simp l ifi cat i on:

• Calcula tion of saturated water vapor pressure .

• Calculation of pressure.

• Calculation of dew point depression.

• Calcula tion of l ayer thickness.

7.2 .3 Storage of Values Having Multi p ie Application
Some values are calcula ted whenever needed to reduce the amount of

memor y dedicate d to data stora ge. T he reduc tion of sam p le coun t should make
some memory ava ilable for storage of additional calculated data . Thus , stora ge
of calculated data is recommended to eliminate the need for recalculatio n.

7 .2 .4  Re port S i mp l i fica ti on
Res tru ct ur i ng of the ou tp ut re ports i s rec ommende d to re duce the

process i n g load associated with reporting . Th i s restruc tur i ng woul d foll ow
th e guide l i nes in  Sect i on 6.6 of th i s  re port an d would in c lu de new fea tures as
their need is identified .

The present understanding of requirements suggests that the reporting

load can be reduced to consi derabl y less than hal f an d that more useful
reports can be obtained , including , for example , an index of norma lized propaga-
tion path curvature that would be of immediate benefit to an air crew receiving

the report.

7.2 .5  Ef fec ti venes s Invest i ga tion
Al though each of the recommendations for reducing processing l oad

wil l  improve performance , some wil l  be more effective than others. A pre-

liminary investigation is recommended to rank their effectiveness and establish

priorities for implementation.
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7.3 OTHER RECOMMEND ATIONS

7.3. 1 Baroswitch Operations
If barosw i tch pressure me a suremen ts are imp lemented in opera tional

soundings , som e precaut i ons are rec ommended. “Make- detection ” in  preference 
-

to “break-detection ” is recommended in drop as well as balloon sounding , because
makes have been observe d to be “cleaner ” than b reaks . The new l i near type
of baroswitch is recommended in preference to the old type for more accurate
measuremen t by make-detection in dropsounding s and a new baseline procedure

is recommended to accommodate the change from break-detection to make-detection.

Also , if barosw itch measuremen ts are imple mented for dro psoun d i ngs ,
a qu a l i f i c a tion pro gram i s recommen ded to assure tha t the barosw itch base l ine
is bein g maintained through the shock and accelerations of handling and launch.

Finally, if baroswitch is implemented , inclusion of the redundancy eliminator

is r~comended to simplif y calibration.

7.3.2 Humidity Measurements
Ic the new type humidity element in development is judged satisfactory

by preliminary tests , qualificati on testing is recommended to include evalua-

tion of accu racy , hys teres i s ef fec ts , cycling effects , speed of res ponse , and
adaptability to automatic humidity calculation.

7.3.3 Wet Se n sors Eff ects
Short tests in  the la bora tory for the purpose of esta bl i s h i n g hum i di ty

rate limits have show n that humidity measurements are “su per -humid”  when t he
element becomes wet. Th i s can cause a clou d to a ppear th i cker than i t r ea l ly
is. In addition , it is expected that t~ ’ perature measurements will be low due

to evaporative cooling while the thermistor is drying. Temperature measure-

ments are also l i kely to have addit ional  l ag d u e to the thermal ca pac i ty of the
water on the thermistor.
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There is no kn own way of com pensa tin g for thes e we t sensor effects.
Design efforts to preven t or restrict wetting are recommended . 

-

7.3.4 Deferred Re por tin g of Oper at ional  Soundin ~~
In the case of the a i rborne processor , three or four  sound i ngs migh t  -

be obtained in the course of a m i ss i on . Each soundin g ’ s las t report from the

processor , intended for surface-based analysis operations , is recommended for
retention in the processor ’s memory , to permi t qu i ck acc ess to the d a ta after
the mission and without requiring reprocessing.

7.3.5 Near-Sur face Measure m en ts
The near—surface portion of the atmospheric profiles is of vital

concern an d i s subject to m i s in te r pretat i on if  mea sured in  a manner  no t
consistent with the rest of the profile. Study of near—surface measurement

techniques is recommended for both dropsound ings and ba lloonsoundings.

Sp las h detection woul d be a va lu ab le a id in  dro p soun d in g an alys i s ,
and near-surface (within roughly 10 feet) launch or simulated launch would be

a va lua ble  a id in anal yz in g soundings  by the m i n irefr act ionson de.
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APPENDIX A
ANALYSIS EXAMPLE FOR BAROSWITCH DROPSONDE

The Baroswitch Dropsonde prog ram on cassette V was operated on

23 Sep tember 1 977 , shortly after its completion , and its resul ts were given

immediately to NADC for examination and evaluation. It was used to process

data from 1976 Test Drop No. 1 off the Atlantic City coast on 5 August 1976.

This appendix illu strates the Baroswitch Dropsonde data processing opera-

tions by presenting that drop ’ s computer—generated displays and printouts

that  are pe c u l i a r  to Barosw it ch Dro p son de.

The cal ibration and analysis displays are not shown here because

of their similarity to those obtained with the CAPS Dropsonde program

example illustrated in Appendix B. The only difference is the entry of

cal i bration data as directed in detail b~ the display.

The anal ysis portion of the processing is different from the

CAPS Dropsonde only when the pressure table is being bui lt. Therefore ,

that portion of the analysis is illustrated here. Figure A—i shows the

display of ba roswitch calibration data produced by the computer after being

directed by the operator to perfo rm analysis in preference to calibration

and acquisition and after reading the calibration data from the cassette

file selected by the operator.

Fi gure A—2 shows the computer printout of the drop ’ s pressure
table obta i ned by look up of pressure values in the calibration table after
detec tion and identification of contact breaks. The tables ’ va lues  are
composed of time tag in deciseconds in the integer portion of each value

and of pressure in dekabars in the dec ima l portion of each value.
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Figure A-2. Pressure Table for 1976 Drop No. 1
(deciseconds dekabars)
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Figures A—3 and A-4 show the processing results as graphic pre-

sentations of altitude profi l es for temperature and humidity and for

refractivity (N-units) and modified refractivity (M-units).
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APPENDIX B. ANALYSI S EXAMPLE FOR CAPS DROPSONDE

The calibration portion of the CAPS Dropsonde program has been
used and found operable; however , at the time of preparation of this report,
there were no data available for acquisition and analysis from a CAPS drop—
sounding. Therefore, the CAPS program operation was demonstrated by
analytical and simulation techniques .

The four-level cotmiutation and sampling rate of the CAPS dropsonde
in the program are the same as for the baroswitch dropsonde. The acquisition
portion of the CAPS Dropsonde program was taken from the Baroswi tch Dropsonde.
Since the acquisition program operates satisfactorily for baroswitch dropsonde
and has not been changed , it will operate satisfactorily for the identically-
coniiiuated CAPS Dropsonde.

The analysis portions of the program were demonstrated to be opera-
tive by using the San Diego minirefraction sounding to simulate a file of
packed raw data as an i nput source for the CAPS Dropsonde analysis. The CAPS
dropsonde analysis outputs were virtually identical to those obtained from
the San Diego analysis: they agreed wi thin the limits expected due to dif-
ferences in data acquisition.

The simulated file of packed data was produced by using the follow-
ing techniques combined in a single “data acquisition ” run : the tape of
recorded data (receiver ’ s demodulated output) was run backward instead of
forward to simulate “descent” instead of ascent; the spatial sampl i ng density



r

was “reduced” by accepting only every third sample to simulate a “descent”
rate three times as great as the ascent rate; the comutation sequence
reversal caused by backward play of tape was also corrected by the selection
of every third sample.

The computer-produced printout from the simulation and analysis
run of 31 May 1978 is shown in Figure B— i . The CRT-displayed graphic outputs
were found by comparison to be identical to those shown in the figures of
Appendix C.
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Figure 8-1. Printer Output from Simulated CAPS
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I ’

- ~~~~~ “ “ ‘~~~~~ 
‘A DETAILED LIST OF ‘

~4TháSPHE~ ZC’ PARAMETERS” 
- t

ALT~F~r)- . ALlOt) PR(H8) T(DEU ’-C) R N ( X )  N—UNITS ‘if~UN!TS
” “
~/?c3 D-~

”t-Dr~~~k1w ”” prni4ctMs A.” -‘
235.2. 767.7 10.20. 42.2 234.4’ 605. , #.O6 ,.t2.3. ’~~j ‘ ‘

-0.0262 NORML-
U 7078. 2137. 785.8 11.59 40.7 239.7 57?. 4.28 12.9

0.0000 SUBFR+
7077. 2137. 785.9 11.39 40.7 239.7 579. 4.28 12.9 

‘ ‘

- -0.0034 NORML-
7072. 2155. 786.0 11.57 , 40.7 239.7 , - 579. 4.27 - 1 .9

—0.0037 NORML-
7071. 213!. 786.0 11.37 40.7 239.7 579. 4.27 12.9

0.0000 SUBFR+
7070. 2155 . 786.0 11.37 40.7 239.7 579. 4.27 L2. ’~

-0.0186 NORM L—
7047. 2148. 786.7 11.51 40.6 239.9 578. 4.25 12.9

-0.0336 ‘~ORML-
7013. 2138. 797.7 11.65 40.6 240.2 37” . 4.29 12.9

S -0 .0 22 6  N ORML—

~~~~~ 2130 . 738.4 11.74 40.5 240.4 376 . 4.30 13.0
—0.024 1 MOR P~L-

7044. 2247 . 796.8 11.84 40.4 240.0 378. 4.32 13.0
—0.0260 NOR~ L-

7~ 39. 214!. 786.9 11.85 40.4 240.0 578. 4.32 13.0
—0.0260 ~4CRNL—

7030. 2143. 787.2 11.86 40.4 24Q.1 378. 4.32 13.0
‘-0.0260 ~40Rt1L-

7024. 2141. 797.4 11.86 40.4 240.2 577. 4.32 13.0
—0.0260 NORHL —

7s)19. 2~~39. 787.3 11.87 40.4 240.2 577. 4.32 13.0
-0.0233 NORML-

7013. 2138 . 787.7 11.87 40.4 240.2 577. 4.32 13.0
—0.0257 N0RML—

6912. 2107. 790.6 11.87 40.4 241.0 573. 4.32 13.0
—0.0164 P4CRML-

~912 . 2107, 790.6 11.38 40.4 241.0 573. 4.32 13.0
-0.0216 ~ORML-

6937. 2114. 799.9 .1.99 40.3 240.9 574. 4.34 13.1
-0.0058 ~4ORML-

~90S. .2106. 790.7 11.89 40.2 240.9 373. 4.30 13.1
—0 .0312 “

~-9~ 7. 2:os. 790.7 11,99 40.1 240.9 572 . 4.30 13.1
— 0.030 1  ~0RML -

6906. 2105. 790.7 11.90 40.1 240.9 572. 4.30 13.1
—0.0440 MORML-

6891. 2100. 791.2 12.02 - - 40.1 241.2 572. 4~.33 13.1
—0 .0039 NORML-

.687!. 209!. 79r .o  11.90 40.1 241.2 571 . 4.30 13.1
-0.0242’ NORML-

6872. 2093. 791.7 11.90 40.1 241.2 371. 4.30 13.1
—0.022 9 HORML-

Figure B-i. Printer Output from Simulated CAPS
Dropsonde Analysis (Page 26 of 30)

_  - - A’ -~~~~~



- - -~~~~~

6870. 2094. 791.8” 11.90 40.1 .J ’- 24i.z ’ O”” 571. ______
- ~ —0.0230 NORML- ‘A”

6833. 2083. 792.8 11.~~ 40..0 241 4 570. 4.30 . 13.2

- - -0.0276 NORNL—
6615. 2016. 799.2 12.42 39.6 243.3 5.61. 4.39 13.3 ,

- 0.0720 SU8FR+’
6610. 2015. 799.3 12.42 39.4 243.2 560. 4.37 - 13.4

0.0977 SUBFR+ a

6606. 2013. 799.4 12.43 39.1 243.1 560. 4.34 1~~.5
- 

- —0.0288 NORHL—
6340. 1993. 801.4 12.50 ~~.t 243.6 558. 4.36 13.5

—0.0638 NORNL-
6533 . 1991. 801.6 12.45 39.3 243.8 357. 4.36 13.4

—0 .0308 NORML—
~~~~3 1 .  1991. 3 0 1.6  12.43 39.3 243.8 557 . 4.37 13.4

-0.03 19 NORM L

~529. 1990. 801.7 12.46 39.3 243.8 557. 4 .37 13.4
—0.033 1 NCRML—

~~~~~ 979. 302.7 12 .56 39.3 244.2 336. 4.39 13 ,5
—0 .1145 SP~ F——

~495. :980. 302.7 12148 39.3 ‘44.1 536. 4.37 13.4
-0 . 0 887  5F’~~ F — —

349 2. 19~~9. 80218 12.33 39.3 244.2 556. 4 .40  13.3
-0 .0 2 8 9  NORHL-

~~ 33.3 . 1780 . 822.0 13.67 38.8 249.9 530 . 4.65 13.7
— 0 .024 7  r~CF~~L-

5897. 1797. 820.3 13.67 38.9 249.5 533. 4.6! 13.7 
*

- — 0 . 0 3 47  NOSM L-
5394. 1797. 82 ’0.4 13.67 38.9 249.3 ~~~32 4.63 13.7

-0 .03 41  NORML-

333? .  17w!. 820.5 13.63 38.9 249.6 5.32. 4 .66 13.7
—0.0347 NORML-

533~~. :794. 320.6 13.68 38.9 249.6 332. 4 .66 13.7
~ 0.0347 ~CS’ML-

5293. 1793, 320.7  13.68 38.9 _4 9 .7  532 . 4.66 13.7
-0 .0323 N0~~ML-

3632 .  17’3. 322.2 13.71 39.0 250.2 530 . 4.68 13. 7
— 0 . 0 2 o 4  ‘~‘JS~~L-

3 3 3 2 .  : 7 : 7 .  828.2  14 .3 5  38 .2  251 .3  522 . 4 . 7 7  :4 . 3

-0. C83 ~~~~~~ ‘ - - —

5-~.3 2.  17 1 7.  823 .2  14 .3 o  3 8 . 3  231 .8  3 22 .  4 .7 8  1 4 . 0

-0.2031 ~~~~ P - — —

:~~~i :. 17 1 o.  328 .3  ~~ .37 38.3 251.3 522.  4 .79  14.0
~~~~~~ :38o 3~~~ F — —

_~~~~ 2 .  1 7 14 .  3 2 9.5  14 .48  3 9 . 6  25 2 . 2  3 22 .  4 . 8 o  13. ’?

-0 ,0 1 84  NOF.ML-

:6 7? . 832.1 14’.’Z5 38.1 252.9 517. 4.82 14.1
- 

—0 . 0 3 3!  N0~ .i~ L-
, 4~~~~~. : 676 .  6 32 . 2  14 .36  3 8 .1  :52. 9 51 7 .  4.82 14.1

-0.033! NORML-
~~~~~ 167!. 832.3 :4 . 37  38.: 253.0 517,  4 .82  14.1

- -0.0335 NOS~~L-

Figure B-i. Printer Output from Simulated CAPS
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5451. 16~ 1,. 833.6 14.68 38.1 253.4 515. 4.$i ’~t4~t.’- -‘ ~~~ . - , _ • ,

- —0.0338 NORN L—
440 3. :327. 363. 5,.61 39.6 263.6 478. 5.34 13.7

—~ .0406 P40R~L-
3859. .:~~~~. ~~~~~~~~~~~ :3.39 42.2 3” :.: 4~~~- 3.79 12.~~

5 -0 .3o9 2 NCRNL—
3348 . :1:2. 889.5 :5.44 46.2 275.5 i s : .  ~~.16 11.3

-‘).i145 SPRF——
~~~~~ :3.43 4.~~.3 ~~~~~~ 4~~1. 6. 17 1114

—0 .113 1 3,~ S’ .’——
1::3. 33-; ., 11.43 4~~.4 2’S. ” 4 5 .  8.18 11. 4

‘ F — — —

1.13. ~99.7 - : 5 . 3 3  4 7 .  “~~.: 3~~- :  . 
‘ 

~ .23 1:.:
~~~~~~~ ‘4~~~~~~ —

1 . - ” ’ . ~~~~~ . ..  :~~~~ .4 , -.~~~~. — , 7 i .~~~ ~50. ~.3

a s : .  ,,. :.) 11. ”
-

*

.~~ . ~~
‘
~~;.: :4 .98 48 .7  3’7 ” .~ ~~ :T 1 .  ~.3: :...7

- ~~~ • ~~~~~~ .~~- ‘

1114. 3’~0 .3  14.98 48.8 2 7 7 . 1  451. o.33 10.7
.34~~8 4~ ‘ —

11’~~~. 
S~~3 ,  3 11.34 4 9 .4  279.3 448 . ô . 4 3  1-3 .5

-0 .0394 ,‘~C~~~ L-
11.11. 999.: :3.96 33.7 281.7 443. 6.54

0.0307 SUBFR+
?~ 1. ;03. 4 ~,3.36 51.3 280.5 43!. 6.03 9.8

0.0070 SUBF S~
~C 8.3 11.33 48.6 290 .1 427 , 3.77 10.~’

-0.046: N0~~~ L-
2~~33 . 3~~5. 912.7 :3.37 30.3 :92.0 423. 5.31 10. 1

-0.1143 SPRF-—

33 14. 3~~~~. ‘:7 .1 12.43 So.6 296.5 421. 6.27
— 0 . 2046 ~S F - - —

:7:~~. 11~~. ~~~? . 4  111,53 63.3 290.3 422 .  .73 6 .56
-3 .3810 TR P -——

112. ~~~~~~~ 11172 75.9 299.2 4 7 .  8.05 4.1

0.2236 SU?F~~+

111. ‘20.3 :1.47 80.3 301 .2 430. 8.39 3.3

-0.391! SF ’S F——
1111. ‘4 . ~~3.3 11.o4 3 2 . 4  303 .3  4 2 9 .  3 .69 2 . ?

0.3413 3i BF~~+3304.  7~~4 .  ~~3.8 11.62 2 . 5  303.7 4~~~ . 8.69 2.9

0.3418 SUB

:~~~~.. 
“

~~~~~~. 9 2 3 , 3  :1.60 82.6 303.7 ~2?. 8.70 2 .9 -

-0.0827 SPRF——
~~11. 7’S. ‘? 3.o 11136 93.4 303.6 429. 9.64 2.7

-0.0994 SPRF——
• 72~~. 931.3 11.66 89.9 310.5 425. 9.30 1.6

-0.0207 NORML—
1732 . 604. 943,0 11.74 - 87.7 313.0 408. 9.31 2.0

— “ “‘ “ — 0.0093 NORPIL-

Figure B-i. Printer Output from Simulated CAPS
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1776. 541. 932.1 12.22 83.9 ~313.6 399. 9.18 - ‘ 2.6. ‘. .~ , -~~~

_____  _____  - —0.0261 NORML-
1774. - 541. , 932.1 12.23 83.9 , 313.6 399. 5.IQ 2.6

-0.0265 NORML.—
1766. 338. 952.4 12.24 83.8 313.7 398. 9.18 2.6

-0.0331 NCRML-
1729. 527, 953.7 12.31 83.6 314.0 397. 9.19 2.7

S -0.0306 P4ORML—
1593. 486. 938.4 12.63 82.4 313.3 39’. - 9.23 2.9

0.5963 SUBFR+
1593. 483. 938.4 12.59 82.4 313.2 392. 9.22 2.9

0.0972 SUBFR+
1592. 485. 958.4 12.60 82.3 315.1 392. 9.22 4.9

0.0958 SUBFR+
1590 . 483. 938.5 12 .61 82.2 313.1 391. 9.21 2.9

0.0466 SUBFR+
1.377. 481. 938.9 12.67 31.5 314.9 391. 9.17 3.1

—0 .0249 NCRML—
11o2. 33-4 . 973.5 13.72 76.9 318.1 374. 9.24 4.0

—0.0163 MOF~ML-
1308, 307. 978.9 13.93 75.3 318.9 367. 9.16 4 .3

-0.0334 NORHL—
~.3C0. 30.5. 979.2 13.94 73.3 318.9 367. 9.16 4.3

—0.0333 NCRML —
‘?91. 302 .  979.3 13.97 73.2 319.0 367. 9.17 4.3

-0.0336 NORNL—
P86. 301. 979.7 13.98 73.2 319.1 366. 9.17 4.3

-0.0334 NOR IL—
943. 288. 981.1 1.4.08 74.9 319.5 

- 
363. 9.19 4.4

-0.0329 NORtIL—
940. 287. 981.3 14.09 74.9 p19.5 365. 9.20 4.4

-0.0336 NQRHL-
936 . 285. 981.4 14.10 74.8 319.6 363. 9.20 4.4

-0.0179 ~40RML-
779. 237 . 987,0 14.12 73.9 320.4 338. 9.09 4.6

0.3333 SUBFR+

734 .  239. 9 9 6 . 8 -  14 ,33 73.9 321.3 339. 9,32 4 .6
-0.0045 NORNL-

~30. 198. 991.~~ 1.4.77 71.7 321.5 333, 9.18 5.0 -

-0.0008 NORM L—
411. 131. 799.4 1.5.62 66.2 321.5 3411 9.03 6.3

0.01 47 GUBFR+
41.7. 131. 999.3 13.81 66.1 321 .5 342. 9.02 6.3

0.0160 SUBFR#
4 o. :30. 999.6 15.80 6o.1 321.5 342. 9.01 6.3

-‘  

- 0.0043 SUBFR+
388. 118. 1001.0 15.67 63.9 321.4 340. 8.92 6.3 

-

0.2326 SUBFRf
382. h o .  1001.2 16.00 64.4 321.0 339. 8.89 6.7 -

- - -0.0327 NORML—

Figure B-i. Printer Output from Simulated CAPS
Dropsonde Analysis (Page 29 of 30)
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375. 114. 1001.3 16.01 64.4 321.1 339. 8.89 6.7
—0.0322 NORNL.—

T 368. 111. 1001.7 16.02 64.4 321.1 339. 8.90 6.7
—0.0364 NORHL - ’

272. 33. 1003.2 16.13 64.3 322.2 335. 8.94 6.7
—0.0794 SPRF——

‘49. 76. 1006.0 16.35 64.2 322.8 333. 9.04 6.8
—0.0677 NORNL-

139. 4.2. 1010.0 16.90 64.2 323.0 332. 9.35 6.8
—o.o~ia NORML-

0. 1015.0 16.90 64.2 326.4 -~ 326. 9.33 6.8

SIGNIF LEVS (T1 vH10) LIST OF ATMOSPHERIC PARAHETEF.5

~,,7(E7) z...11~1) F~’ (M3) T (DEG-C) RH(Z) 
- N—UNITS N—UNITS- G/M3 D—F T-t ’ E~

3. - Q. 1C1~~~~0 6 , _,,.64.2 ..,.. 326...4 ~~~~~ 9.35 6.8 —:730. ~C4 . 945.0 11.74 37.7 313.0 408. 9.31 4.0
2oo . 3111 921.8 11.72 73.9 299.2 427. 8.03 4.1
30o4. 934 , 908.3 13.33 48.6 290.1 427. 3.77 10.6

365?. 1.176. 382.8 13.89 42.2 271.1 456. 3.79 12.8

7313. 2133 . 797.7 11.63 40.6 240,2 577. 4.29 12.?

7) 73 .  2 157. 763 .3 11.39 40.7 239.7 37? . 4.28 12.9 
‘

MANDAT GRY LEVEL S . 
S

S~~..T~~~’)  ALT~~M ) PF.’ ( M B )  T(~~EG-C) R~.(7.) N—UNITS N—UNITS G/~(3 D-FT -t~EP

.0 .  - 0. 1013.0 16.90 64.2. 326.4 326. 9.35 6.9 -

407. 124. 1000.0 15.74 66.0 321.3 341. 8.96 6.3
4463. 1361. 850.0 13.61 39.6 263.6 478. 5.34 13.7

Figure B-i. Printer Output from Simulated CAPS
Dropsonde Analysis (Page 30 of 30)
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APPENDIX C. ANALYSIS EXAMPLE FOR MINIREFRACTIONSONDE (MRS)

The operation of the Minirefractionsonde program was demonstrated
by using the magnetic tape-reproduced output signal from the receiver in
the San Diego test of 2 May 1978 using MRS #0. The CR1-displayed plots of
temperature , humidity , refractivity and modified refractivity (M-units)
are shown in Figures C-I and C-2. The computer-produced printout from the
run is shown in Figure C-3.

This processing run was limited to roughly the first half of the
sounding ’s tape where data were found satisfactory for analysis. The analysis
run was performed at 0925 on 25 May 1 978. Approximately one mi nute after
launch the processing was switched from the Honeywell receiver output to
the Microd yne receiver output.
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Figure C.3. Computer Printout from Analysis of Mini Refraction
Sonde Test at San Diego on 2 May i978 (Page 1 of 57)
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.. . a. 
_____- 5* _ ~~~~~ ‘ -

DETAILED LIST OF ATMOSP HERIC PARAMETERS C’ - , ~
“ 

- S.

ALT (FT) ALT (M) PR(M8) T (OEG—C) RH (Z) N—UN ITS M—UN ITS G/M~ D—PT—DEP iUPs N/?~~cLAss

10700. 3261. 685.5 2.75 48.9 210.4 
- 

724. 2.89 9•7 ;
- —0.0261 NORML—

10529 . 3209. 689.9 3.17 48.6 212.0  717. 2 .96  9.9 -

—0.0144 NORML—
10253 . 3125 . 697.1 3.95 45.6 213.2 705. 2.9T 10.7

—0.0275 NORML-

9692 . 2954 . 711.9 3.13 45.6 217.9 683. 3.17 10.8
-0 .0247 NORML-

8329 . 2539. 748.3 8.31 41.5 228.1 628. 3.64 12.4
—0.0285 ~4CRML-

7164. 2194. 81.5 10.91 41.0 238.2 582. 4.14 12.7
-0.0320 NORML-

~~ “7. 2127 . 786.9 11.64 40.7 240.1 573 . 4.30 12.9

— 0 .1476 SPRF——
~~? .  2 1 5 - . 736.9 11.64 40.7 240.1 375. 4.30 12.9

-0.1373 SPRF-—
:~~73. 2127. 736.3 11.64 40.7 240.0 575. 4.29 12.9

-0.1435 SPRF——
~~~ 79. 21 7. 796.3 11.64 40.7  240.0 575. 4.29 :2.9

—0.143 5 S PR F— —

~~9 ’ 9 .  21 7. ~36.3 11 . 6 4  4 0 . 7  24 0 . 0  575 . 4 .29  12.9
-0.1031 SPR F ——

.~~981. 2123. 796.7 11.62 40.6 239.9 575 . 4.28 12 .9
— 0.7030 TRP——

698 1. 2123. 786.9 11.63 40.8 40.1 375. 4.31 12.9

-0.0185 NORM L—
2126. 796.9 11.66 40.8 240.1 573 . 4.31 1 . 9

- 
- - - -0.0132 NORML —

.~9ó0. 2122 . 737 .3 11.66 40.7 40. 574. 4.30 12.9

-0.0253 NORML-

~~~~~~ 20’? ’~ . 39.7 11.66 40.7 240 .8 571 . 4.30 12.9

-0.0252 N O R N L—

~~~~~~~ 2 26. 796.9 11. 67 40.7 240 .~a. 575. 4.31 12.9
—0 .0 24 NO RML —

~~~~~ 2123. 7 3 7 . 2  11.70 4Q .7 240.2 575 . 4.31 12.9
— 0 .0225 NO R ML—

~~~~~ 2:20. 787.5 :1.72 40.6 240,2 574. 4 .31 12.9
—0.0225 NORML-

~~9.~Q • 2:13. 787.7 11.72 40.o 40.3 574. 4.31 12 .9

-0.0225 NORML-
~~~ 43 ,  2:1.~~. 79 7.3  1 1 . 73  4 0 . 6  40.3 574. 4.31 12.9

-0.0282 NQRML-

-:-3i .~. 2077 . 791 .5 11.87 40.4 241.4 569. 4.34 13.0

—0 .0505 NORML—
~ 31a. 2077. 791,5 11.39 40.6 241.4 569. 4.34 13.0

-0.0505 NORML
6813 . 2077. 791 .5 11S . 90  40 .5  24 1 .4  569. 4.33 13.0

— — 0.0707 SUBFR+
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6843. 2086.. 790.7 11.87 40.0 240.0 569..- 4 29 “ X3~...j ~~~~~~~~~~~~ ‘~-‘.~--s ~
- . .. ... ~~~~~~~~~~~~~~~

6838. 2084 . 790.9 . 11.98 40.2 241.1 - - - 369’. *.3Z1 13~F ~~~~• 
- ‘~ - ,

‘- -. -
~~ 

- . ‘~~. :

- - .  ‘a. ‘- . ‘ - “ •. -0. 02 20 NCRML-
6777. 2066. 792.6 .-

‘ 11.90- 40.2 241.5’ 567.. •.3O ’_ ,,~,43.1 . , ,. Y’:
3- - 

~ •
‘

- -
‘ ‘ - 

- —0 .0191 $ORNL— 
- 

- 
-

6689 . 2039’. 795.2 11.82 40.0 242.0 563. 4.26 13.2
S. - —0 .0424 NORML-

6487. 2038. 795.2 11.83 40.0 242.~ 563. 4.27 
- 

13.2 ‘

-0.0424 NORML- 
-

6685. 2038. 795.3 1.1.84 40.0 242.0 563. 4.27 13.2
- -0.0399 NORML—

6638. 2029 . 796.1 11.97 40.0 242.4 562.. 4.31 :3.2
- - —0 .0281. NCRML-

6397. 2011. 797.9 12.33 39.6 242.9 560. 4.37 13.3
- ~

‘ - ‘  0.0046 SUBFR+
6392. 2009 . 798.0 12.33 39.6 242,9 559. 4.36 13.3

-0,0175 NORML-

~58ó. 2008 . 798.2 12.37 39.5 242.9 559.. 4.36 13.4
-0.0255 NORHL-

6507. 1993. 800.5 12.30 39.3 243.5 556. 4.38 13.4
-0.0290 NURIIL-

59°2. 1826. 815.a 13.00 39.4 248.1 534. 4.53 13.5
S. 

0.0039 SUBFR’+

97’. 1822. 816.0 13.01 39.2 248.1 533. 4.50 13.3

-0.0144 NORML -
5979. 1822. 816.0 13.01 39.2 248.0 5~3. 4.50 13.5

- - — 0.0148 NORML-
3981. :823. 815.9 13.01. 39.2 248.0 533 . 4.51 13.5

-0.0207 NO RM L—
6006. 1831. 815.2 13.06 39.2” 247.9 536. 4.52 13.5

—0.0185 P4ORML—
973. 1321. 816.1 12.96 39.2 248.1 533. 4.49 13.5

-0.0309 ‘ NOR~ L-
5918. 1804. 817.8 13.00 39.3 248.6 533. 4.51 13.5 ‘ - -

-0.0310 NORHL—
5811. 1771. 821.0 13.53 38.9 249.6 529. 4.61 13.7

-0.0394 NORNL-
3784. 1763. 821.8 13.55 39.0 249.9 528. 4.64 13.7

-0..0273’ NORML-
5799. 1768. 821.3 13.57 39.0 249.8 328. 4.64 13.7

0.1370 SUBFR+
5303. 1769 . 921.2 :3.89 39.9 250.0 529. 4 .2  13.7

- -0.0291 NORML—
531 -3.  162 1. 935.7 14’ 83 33.3 254.3 -- 510. 4.93 14.0

—6.8898 TRP—— -
5313 . 1.~21. 835.7 14.86 38.3 254.3 510. 4.93 14.1

—7 .2179 TRP———
5318. 1o21. 835.7 14.86 38.3 254.3 510. 4.93 14.1

—1 .7597 TRP———
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5318. 1621.. 835.7 14.97 38.0 254.1 

- 

509. 4.92 
- - 

14.2 ‘ ‘ ‘ - - -

—0.0222 NORM L—
5237. 1596, 838.1 14.97 37.3 254.7 506. 4.90 14.2

0.0000 SUBFR+
523 7.  1596. 838.2 14.96 37.3 354.7 306. 4.90 14.2

0.0000 Sli&F~~~~

5236. 1573. 838.2 14.94 37.9 254.7 506. 4.90 14.2

0.0000 SUBF~~ +

5235. 159 8. 338.2 14.73 37.9 254.7 506. 4.90 14.2

—0.0067 N0R~ L-
1235.  15~~~ . 333.2 14 .93 37.? 254.7 506. 4.89 14.2

0.0066 3

5225. :592. 333.3 14.77 37.? 254.7 505. 4.35 4.2
—0.0399 ‘

~~~~~~~L-

J 4 .  :323. 3 4 - 4 . 9  13.54 38.1 257 .2  499.  5.11 14.2
— 0 . 34 4 5  ,~C~~-~

_-
533” • . :535 .  34 4 . 2  13 .44  38.1 253.? 499. 5.08 14 .2

— 0 .0193  ~~~~~~~
1~~3 . .  :534.  3 4 4 . 4  15.45 33 .0  56 .9  493.  5.08 14.2

—0.3.93 ~CS L—
1 Z .4 ~ :3.0 237,0 498. 5.38 14 .2

— - , . 2 - .7 ~ ( r -5 _ —
- - : .  - •  :~~ -: . - 8  1 5 . 83  37.8 257.5 4’s. .9 :4 .:

S. ~~~~~~~~ 2- : - .5 18,02 4 2 .3  ~~“ 1 .7  ~1:. 5. 3- ’  12 .2
-; .  :~:: ~~~~~~~~~~

5::.: 15.34 45 .7 277.~~ ~~~~ ~ . 3

- ::. :-~~~.: : .  ~~5.8 231 .3  4 35 .  ~ .4 ”
- 1 , 3083

:3 .4 3  51.  231.0 430 .  8 . 1 - 3

— - -~~. ~~~~~~ ~~. - .3 13.3: 4 3 . 7  230.4 4~~~~~. 
5 , 7 _ a .

— 0 . 3 4 2 9  ‘~C5 ,L-
13.7 :3.Y 5 .  23:.: 4 13.  5. ’~ — 0 . 1 2 1 4  3-.9~~-—

. 8  23o.3 317. 3 . 23  3 .4
~0 .20 9 8 S ~~~ —~

:1 . 54  32 .9  29 1 . 3  -4 :3 .  8 . 32
— 0.

:1.55 ‘ . 9  . 5~~~~~~ 4 . 9,  3. 12 4.1

-- . ~~~~~~. 
:2 : , : :: .87 5 0 . 3  332-2 4 5 .  3.4 3 .3

— 0 .  1-34 3 :~
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3•3~~47 a.
~~~ — —

. 5  11 .57  5 1 .4  3,-~. 4 : .  2 . 3 3  3.:
3. 9~~ 3 S ’ ~j 3~
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‘ 
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2265. 690 . 933.0 11.66 78.7 303.Y 413. 8.31 3.6
-0.0385 ~0RML-

2295. 700. 932.0 11.72 78.4 303.5 414. 8.31

- 0.0849 SUBFR-I-

2 30. 380. 934.2 11.60 75.1 301.8 409 . 7.91 4.2
-0.0332 NOR~ L-

22 53 .  637 .  933.3 11.53 75 .0 301.5 410. 7 .37  4 ,3
-5  - -  - 

- 3 .775~ TRP ———
2 233 .  687. 933.3 11.55 80.5 304 .9  413. 8 .4 4  3 .2

3.2202 3L-BFc~
_ _ , 0 .  3-3 4~ 7~~~~~. ,_  .1.~~5 ~‘ ,7 304.7 413. 3 .43 3.3

—0 .4758 2SF’— — —

:~~~~3. ~~75. 34~~7 11.83 3 7.3  309.8  4~~~~. 9 . 2 2  2 , 0
1.0017 3U 3F~~-

3 . 7 . ~34.8  .2 .âo  90.0  311 .4 413. 9.31 1.3
0 .0 175  SL~~~~~+

21-33. 366. 35.7 11.46 90.0 311.2 416. 9.39 1.6
0.0476 5U?FR~

21 ~ 4 .  o38. 738.9 11,59 86.0 309.9 410. 9,04

0 . 413 3  S UB FS+
2 . 9- .  34 0 .  p33 .7  .2 .68 36 .7  310.5 42:. 9 .1?  2.1

-3.- ~~~.7 SU3FS-
- - -. . - 5 4 2 S .  ~38,3 .2.45 73.8  305.3 4 05 .  8 .2 1  3 .5

-0 . 03 0 3  ‘.1R~ L—
- ..~s . :53, . 

1 1 S . 3 - 4  ~~~~~~ 3 3 4 . 7  4 0 6 .  3 .23  3 .3
—0 .7530 7~~~~-——

.2 -i .  p32.2 .2.33 ~0.3 3.2.7 412. .32 .28
— ‘ 3 . 1 1 . 2  ‘.CSN ~~—

- 3 5-8 . ~~4 3 .  1 .2.14 34 ,5  3 :2 .7  400.  9 . 2 3  2 . 5
— 0 . 3 278  -~OR~~L-

- . 4 , 4 5 j ,  3~~~~~~ . .2,55 32 .7 314.7 391 . , 4  2 .3
. 2 2 0 3 4  31. 5 :-; .

.231. ~~-:- , ? 5 8 . 3  :2 ,35  82,3 3 14 . 7  3’?1. .22 2.9
0 . 3 3 8 3  5~~5R~ ’~-

. 2 .2 .  ~.2. ?5~~.5 .25 3 .5  314 .0 371 . v.21 2.9

3 . 0 0 7 7  5~~~3F~~.~
-

S . 5 3 •  “2 :’  ?5~~.7 .2,33 32 . 4  3 14 . 3  370.  9.20 2.9
‘ . - 3088 3~~3FS~ -

--- 5 , 4~~0, 3 53,,3 12 .5.~ 2 2 . 3  3 14 .6  3 5 - 0 . ~.20
—0 .0078 N U ~~~~L —

35 3, ~~~~~~ .2.33 -3 1.3 3 14 . 3  337 .  .12 3.1
-‘1.2232 ~U~ -~L-

- ~~~~~~~ :::- .24 . 3  13 . 73  7 .0  313.8 3 3~ ’ . 4.0
— 0. .238

2:-: ~~~~~ :3.14 25.7 318.8 .24. .12 4.3
-3 . 0 3 3 3  ~0S~~~-

- .9.  .2:-. . 1  . 2 ,3 4  7 5 . 5  3 . 2.3  .~o-4 . ~~.13  4.3
-0.3325 ~~~~~~~~~~

.24. ~~~~~~~ 13.36 ‘3.4 313.9 .24. ‘ ,j3 4,3
— 0 . 0.23 ‘~CR~~L—

~~~8 ,3 : . 23 .~ 
75 , 4 3 13.~ 3:-4 , 9.13 4.3

- - - - —0.0329 ~CS~ L—
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87 1. 263 . 981.3 14 .04 74.9 319.5 361. 9.17 4.4 — - — - —
-0.0303 NORML-

373 .  2~~5. 931.3  14.03 7 4 . ?  319.5 361 . 9.17 4..4
-0 .034 2 N0~~ML—

~30. 229.  9 3 3 , 7 14 .41 73.9 320 .7  35?. 9 .25 4 .6
—0 .0237 ~4C~~~L-

3 4 ? .  1~~?. 972.9 15.00 71.5 322 ,2 349.  9 .23  s.:
0.0:31 S U5FS -~

.27. 112. 4 : 3 ,4  15.34 88,1 321.3 3 3 5 .  9 . 2 2
—0.3163 ~0~~~L—

1~~3. 5 .  120 - 3 . 7 :~~.3 8.4.6 3.2.3 33:. 3.99 3 , 9
— 0 .0 8 4 ?  5~~~ F — —

1.2. 3~~. 1303 .4 1 3 , 3 ?  ~ 4,4 324 .3  330. 9 .25 3,7

5:0~~;? ‘..11.3 (71,i20) .2ST CF ~ 7.1CS~
’
~~E S1C F . ~~~~~~~~~E T E S 5

~~~
‘ 7 _  

~~~~~~ 9’S~ .3. T~~~E3 - C >  S ’ H(Z )  -~— LiNiTS ,
~ -uN 23 3/ M3 t ’— F - T — t ~EF-

.13. 3~~. 1123.4 14 .:-? .~4 . 4  3 4,3 333. 9.23 a.?
2.2-3. :5:-. 3 - , 2  12.75 ?Q ,0 311.9 4 12 .  .3 1 .8

.93. .23.1 .2.7-~ ~~~~
‘ . , - 3.9.9 404’ 3

11. 43 ? ‘3 ,3 3,2.3 - 4 - 35 .  3 .2 :  3 . 5
. .93. . 2 4 , 2  .2.-:3 37.5 3.9.8 41:-. ~~~~

_ _ .2-.)
“5 .1 - ‘ . 2.  7 . 5 7  -‘ .3

7.9. :3; : : : .- ; 5 3 , 7  3 3 3 ,4 
~2:. 

7,33 1.5
- 75 : . .2.2 .2.33 ‘ 5. 9  ~~4 4 ,,5 424 , 3 .1 2 4.1
- .2 ~~- . 5 1 3 . ” :3.37 5-3.2 232.1 - 4 : 3 ,  .2.9 10 .2

.24 . 2  33 .4.3 : . .o.: 4 2 , 3  ? 1.7 43.2 3 . 3 4  22.3
.2.7 . . - . 9 .  3 2 1 . 2  :3 . 3?  33 . 9  252 . - I  32 ; . 4. ”2 13.7

1.2.2 3~~.1 “-~~~~.9 522. - . 84 :3.7
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~~~~~~~~~~~ 
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APPENDIX D. PROGRAM LISTING FOR BAROSWITCH DROPSONDE ANALYSIS

I
i The four program fi les of Casse tte V , Barosw itch Dropsonde
I Analys is , are listed in the four figures of this appendix as tabulated

below .

I Cassette File on Figure
Number Cassette Program Name Number

I V 1 CALIBRATION AND ACQUISITION D—l
V 2 REDUCED DATA FILE BUILDER 0-2

I V 3 TEMP, PRES, HUM TABLE BUILDER 0-3
I V 4 OUTPUT REPORT GENERATOR 0-4

I
I

I
I

~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~



r
I

100 00 TO 1000
:L10 DELETE 1000.3110
120 PRINT ‘SET HP AS ADDR 3 FOR INPUT. ENTER MINUTES OF DATA ( <1O~ 9 ) ‘

130 ThIT
140 Y=0
:L~~0 DELETE I
140 INPUT M
170 M=320*M+160
100 DIM Z$(2),T (h)’U$(17),T$(14)
:L90 PRINT @3~ 32 ’FF7G1S 17 R ’
:
~~
o ON ORO THEN 220

~ 10 WAIT
220 FOR N=1 TO M
.230 INPUT @3:U$
240 T$=SEG (U$,7,6)
2~ 0 INPUT ~3:Lts
.260 U$ SEO(U$’6’~~):70 T$ =TE&U$
.2 00 T ( N ) VA L~~T $)
:290 NEXT N

~300 OFF SR’Q
.310 PRINT ‘PRO CR W EN Rt ’~’ TO C.~’ .ENPU T ’
320 INPUT Z$
~30 FOR N=4 TO .i STEP 4
340 PRINT T ( N — 3 )~~T ( N — 2 ) , T ( N — 1 ) ~~T~~~

)
.3Z0 NEXT N
:340 PRINT ‘ENTER 1(RED1SP LAY) OR 2 (CO NTIN LIE) OR 3 . A ~ O R T ) a
370 INPUT Z$
330 GO TO VAL (Z$) OF 310~~4 10~ 390
390 PRINT ~RLIN ABORTED ’
400 END
4 10 PRINT ‘PREPARE TO STORE DAT A ON INTERNAL l AZ E ,  ENTE R FILE r10 . ’
420 INPUT Y
430 PRINT ‘WILL STORE IN FILE ‘ ; y~~’ . ENTER + W E~’ Pli r ’
$40 INPUT Z$
J~~~~ IF Z$= ’+’  THEN 490
460 L IST 410
~~~~~~~~ PRIN T ‘RUN ABORTED ’
~00 STOP

C INtl ‘(
00 MAR ~~ 1 ‘ 1 0 * ( M + 1)

F 510 FIND ‘(
?51~ WRITE ~320 FOR N 1 TO M
530 WRITE T (N)
540 NEXT N

) PRINT ‘RILE W RITT EN’
?~~Q END
:L000 FAGE
1005 PRINT REFRACT ION tIROFSONt~E DATA ANA LY ER —— NAtI C A~’ T ’ ’
1010 PRINT

Figure D-1. Listing for First File of Baroswitch
Dropsonde Program (Page 1 of 4) 
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I
.1020 PRINT ~ENTER PROG SELECTION I. OR 2 :—C ~ L&A CQ 2—ANA LY SI S ——
1030 INPUT Z
L040  GO T~ Z OF 2000,3000
2.000 INIT
2010 PRINT l ‘‘‘Ci~LIBRATION ANt’ DATA AC QUrSITION’
2020 PRINT
.2030 PRINT
2050 PRINT ‘ENTER DROP DATE AND NUMBER (YY MMDL I NN)
2060 INPUT ti,N$
:2070 PRINT ENTER ZULU LAUNCH TIME (HHMMSS) —— ‘

2080 INPUT T$
:2090 PRINT ‘ENTER ZULU SPLASH TIME (MHMMSS) ——
2100 INPUT US
:2110 PRI ‘ENTER PRESSURE ALT AT LAUNCH ~ PRES Al SURFACE ( KFT ,MB .) - —

2120 INPUT P1,P2
2130 PRINT ‘ENTER SONDE SERIAL NO. (NNNNNN) ——
2140 INPUT 5$
2.150 PRINT ‘THERM LOCXIN: ENTER KOHMS ANtI C EO C (RR.RRR ,TT .Ti — —

2140 INFUT R3,T3
2170 PRINT ‘ENTER HYOR LOCN.IN RES IN ~OHMS ~RR.RRR ) ——
2130 INPUT R4
.2190 PRINT ‘ENTER BAROSUITCH SERIAL NUMBER N N NNN NN :’ -—
2200 INPUT MS
2210 PRINT ‘ENTER ‘JPE RATOR— DATE COLE (AB CYY MMt I tI) ——
2220 INPUT OS
:2230 PRI ‘PREPARE FOR PAPER TAPE ENTRY LOAD TA PE W I T H  CENTER OF STA RT’
2240 PRINT ‘BLOC~< AT REALI HEAtI PRESS CS W HEN REAllY ’
22~ 0 INPUT Z$

~“60 tIIM B$( 1450 )
2270 BS= ’
2280 FOR Al= 1 TO 1410
.2290 RBYTE A
.2300 A 2S5—A
:2310 F9=A
.3 15 GO TO 2330
.2320 008UB 279()
.2330 IF A.. ’..27 THEN ~ 370
2340 IF A= l0  THE N 2290
23 30 A $=CHR (A )
.23ó0 .

~B$.~A$
2370 NEXT Al
.2380 GO TO 24.10
.2390 A 4— 1 23
2400 GO TO 2340
.2410 PRINT ‘READER SHOULD STOF NEAR c ENrE:~ OF ENII BLOCN .’
:2420 PRINT ‘ ‘ , ‘ ‘ ‘ ‘P RESS OR W HEN REAll Y TO CONTINUE. ’
2430 INPUT Z$
2432 FRINI ‘IF WANT COPY OF THIS PAGE . ENTER + (IF NOT, ENTES -)  — —  ‘

~~

4 434 INPUT Z$
2436 IF Z$(>’+’ THEN 2440
2433 COFY

L _ _ _ _ _ _ _ _ _ _

Figure D-1. Listing for First File of Baroawitch
Dropsonde Program (Page 2 of 4)
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:2440 FAGE
.2450 PRI ‘t ’AT E YYMME ’ E’ : ‘;t ;’  DROP NO. ’ N $ ’ SOt4t IE s~~. r’i . ‘;~ s
4470 PRINT

• 2480 PSI ‘THERM LOCK—IN: ‘ R 3 ’ KOHMS AT ‘ T 3 ’ DEC C’~~’ HYGR : ‘
~~~~~~~ 4~~~~

’
~~~~~

’

2490 FRINT
• 2500 PRINT ‘ ‘ ‘ ‘LA UNCH ’ ’ ’SFLAS H’

2510 PRINT ‘T IME (HHMMSS) ’ ,T$~ U3
2520 PRINT ‘PRES. ( K F T ,M B) ’ ,P1,P2
2530 PRINT
:2540 PRINT ‘BA ROSW ITCH ‘ :~Ms ;’  CALIBRATION DATA FROM PAPER TAPE ’
2550 PRINT BS~
2360 PRINT ‘ ‘‘0$
2380 PRINT ‘CK BARO SER NO. IN FIRST LINE OF DATA .’
2590 PRINT ‘ENTER 1—TAPE REENTRY OR 2-COPY OR 3—CONTINUE ——
2610 INPUT S
2620 GO TO S OF 2230.2630,2640
2~~30 COPY
2640 PAG E
:2630 PRINT ‘TAKE READER OFF CRIB & PUT OTHER UNITS ON 3FIB’
2660 FRI ‘PREPARE TO STORE CA L DATA:  NOTE CASS NO. I LOA D CM~3S IN 4051’
670 PRINT ‘ENTER CASSETTE NO. AND A DDRESS OF CAS SETTE UNIT NN)
2630 INPUT X
2690 TL IST
2700 PRINT ‘ENTER FILE NO, FOR STORING CAL DATA (FF) -—
4710 INFUT Zi
2720 FINE’ Zi
730 MARK 1,3000

2740 FIND Z1
2730 PRINT ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
2760 PRINT ‘CAL DAT A STORED IN FILE ‘Zl ’ ON CASSETTE ‘ ;x ;’  ‘ ;Q ~
2761 FRINT ‘IF WANT TO WRITE ANOTHER CA L DATA FILE. ENTER + ( -  IF N O T ) ’
2762 INPUT Z$
2763 IF 21= ’+’ THEN 26o0
27.i’Z GO TO 110
:2770 STOP
2780 REM: WRITTEN 770302; DEBUGGED 770303. MCW
279 0 REM : SUBRT FOR CK OF P9 EVEN FARI TY
.2800 P9=123
.2910 P7=0
:2820 FOR P6=1 TO S
.2330 IF F~~~F 8 THEN 2860
.2840 P9=F9—F’ 3
.29 50 P7=F7+1
2.860 P8=PS/2
2870 NEXT P6
2880 GO TO P7 OF 2 B90 ,29 10.29’?0 ,29 10,2890 .2~~10,2S90,29 1O
2990 PRINT ‘P9 FAILED PA RITY  OK ’
2900 STOP
2910 RETURN
:2920 REM :DEBUGGED 770502 MC~2990 STOP

Figure D-1. Listing for First File of Barosw itch
Dropsonde Program (Page 3 of 4)
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3000 REM:tIArA ANALYSIS STARTS HERE
S OLO EIELETE 100,2990
3020 FRINT ‘WILL READ DATA ANALYSIS FROG FROM INTERNAL CASSETTE FILE 2’
3030 PR I N T  ‘ ENTER S W EN ROY -—
3040 INPUT S$
3050 IF S$= ’R’ THEN 3090
.3060 LIST 3020
3070 PRINT ‘SUN ABORTEt”
:3080 STOP
3090 FIN D 2
3100 APPEND 3110
3103 REM:FILED IN CASS 3, FILE 1. 770621 MCW 7706~29 ~CW
3110 REM:t’ATA ANALYSIS FROG WILL BE AF RENEIED HERE

Figure 0-1. Listing for First File of Baroswitch
Dropsonde Program (Page 4 of 4)
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~~~~~~
.

I
3110 REM:THIS FROGRAM FROM TILE 2) ASSIGNS FILE r1OS . TO BE PROCESSED
3112 DELETE 2991,3109
3114 PRI ‘LOAD ‘‘SAFE’’ DATA CASSETTE INTO CONSOLE. ENTER FILE NOS. OF’

, 3116 PRINT •CA LIBRATIO N AND DATA FILES TO BE PROCESSED (CC DI’ ) ——
3118 INPUT Z9,Z8
3120 REM:REAL ’ CAL FILE, CHECK SUM OF PRESSURES. BUILt’ PRESSURE T~~&LE
3122 DELETE 0
3124 DIM 0(184)
3126 Q (133)=O
3128 FINE’ Z9
3130 INPUT e33:t’0~ NO~ Ti, T2,Fi ~F’2,S0’ T3,R3,R4,B0
3132 INPUT &33:01,02,Q3,04,Q3,06
3134 IF 01=99999 AND 03=0 THEN 3142
3136 PRINT ‘BAROSW ITCH TAPE HEADER TEST FAILED (SEE LINE BELOW ) ’
3138 LIST 3134
3140 STOP
3142 PRINT ‘BAROSW TAPE Ht’R: ‘;Q1;02;Q3;Q4;Q5;06~~’ CHECK SES. NO. . ’
3144 PRINT ‘ENTER + IF OK & SOY TO PROCEED --

3146 INPUT 3$
.3148 IF S$= ’+ ’ THEN 3136
3130 LIST 3144
3152 PRINT ‘PROGRAMMED STOP’
3134 STOF
.3136 FOR 1=0 TO 170 STEP 10
3138 IF 1=0 THEN 3164
:3.140 INPUT @33:0 ( 184 ’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~3162 GO TO 3168
3164 INPUT @33:0(184),Qi,02,03,Q4,Q5,oa.Q7,Qs.09
3166 00=0
3168 IF 0(134)=I THEN 3178
3170 PRINT ‘FAILED BARO CONTACT NO. TEST WITH i= ’;t ;’ (SEE TEST BELOW ’
3172 LIST 3160,3168
3174 PRINT ‘PROGRAMMED STOP’
:3176 STOP
3173 IF 1=0 THEN 3132
3130 Q(I) 00
3182 Q (I+1)=0i
.3134 Q&I+2)=C~2
3186 Q ( I+ 3 ) 03
3188 0(I+4)=04

:3190 Q ( I+5) = 0 5
3192 Q( I+6 =i:~~3194 Q(I+7)=07
3196 0(I+9)=08
3198 Q (I+9)=09
3200 PRINT USING 3202:I,00,Qi,02,Q3,Q4,Q3,06,07.08,09
3202 IMAGE 3t ’ .5 EI ,E’ ,5 E’ ,t I .5 D .t I ,5 t p . t ’ ,5 t l .D ’ 3t ’ ,t l ,5 t l , D ,Z t , . D , 5 tp . t , ,4 D ,~~~i

3204 G( 183)=Q( 183)+Q0+01+02+03+04 +03+06+Q7+QS+Q9
3206 NEXT I
1,3208 INPUT @33:Q(184),Q (180),Q(181),c~(182)3210 IF 0(t84)=180 THEN 3218

Figure D-2. Listing for Second File of Baroswitch
Dropsonde Prograri (Page 1 of 9)
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I
3212 LIST 321O~ 3214
.3214 STOP
:3216 INPUT @33 :Q 180~~~Q 18i~~~o 182
:3218 IF Q 180 =O ANtI QU8fl=0 THEN 3226
3220 LIST 3218~ 3224
3222 FRINT ‘PROGRAMMED STOP’
3224 STOP
3226 PRINT USING 3228:Q (180),Q (181),O (182)
3228 IHAGE ’180’ ,St l ,t , ,5t 1 .D,St I .t ,

3230 Q( 183)=Q( 183) +Q ( 180) +Q( 181)
3232 INFUT @33:0%
3234 N=O
3236 N=N+1
3238 Z$=SEG (O$~N,1)
3240 IF Z$~~’ 

‘ ANt’ ZS(= ’~~’ THEN 32443242 GO 10 3236
3244 O$=SEG (O$~ N~ 9)
3246 PRINT ‘CAL FILE QFS— DATE CODE = ‘ O $
3248 PRINT ‘ ‘,‘ ‘ ‘ ‘PR ESSURE SUM = ‘~~Q(1S3~~
3250 IF Q ( 1 83 )_ Q ( 18 2 ) .;:9999,9 THEN .3238
3252 PRINT ‘ (FAILED CK SUM T E S T ) ’
3254 LIST 3250,3256
.3254 STOP
.3259 PRINT ‘ (CK SUM OK)’
3260 PRINT ‘ENTER TIME INTERVAL (SEC. )  FROM LAUNCH TO .Q~~TT ER ON -—

3262 INPUT TO
:3264 FRI ‘FOR AUTOCOF Y &F AGE~ ENTER i ; AUT O FA GE ONLY , 2~ NEITHES~ 3 ——
3266 INPUT S9
3268 GO TO S9 OF 3274~ 3280,3286
3270 END
3272 REM:WRI TTE N77O415,LOAt ,ED770504 ,t ’EBUGGEt’77O305,LNTEG RATE DI7O7OS MCW
3274 REM:STARI HERE FOR A UTOCOF ’Y& PAGE
.3276 PRINT @32~ 2o :3
13278 00 TO 3290
:3290 REM:START HERE FOR AUT O PAG E
.3232 PRINT @32 ,26 :2
3234 GO TO 3290
:3286 REM :START HERE FOR MANUAL COFY&PAGE
3288 PRINT @32~~26 :0
3290 REM REAEI & UNPACK D A T A  FROM FILE
3292 DIM ~~4 ) , .B ( 4 ) , C ( 4 ) , D ( 4 )
.3294 RESTORE 3298
.3296 REAC’ @34:T9,T8,T7,T6,A,B.C,t’
:3298 DATA ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .3E—~
3300 REM:INITIALIZE FOR GETTING SIC PER RATIOS USING S G  LEV SL BRT
3302 DIM F(3 ,4 0 0 ) , S (3 ~ 8)
.3304 FOR 1 9 1  TO 3
.3306 FOR 13=1 TO 400
3308 F(19.I8)=0
3310 NEXT IS
3312 NEXT 19

Figure D-2. Listin g for Second File of Baroswitch
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I
3314 RESTORE 3318

~~~~~ READ &34 : P( 1 ,4 0 0) , P(2 ,4 0 0 ) , P(3 ,4 0 0) ,S
3318 DATA ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .OE—3,O,— 9.9E+99
3320 DATA 9,9E+99,O,O,O,O,8.OE—4,O,—i ,‘~E+99,~~.9E+79,O,O,O,O
3322 PRINT ‘SELECT DATA SOURCE: 1=PACKEt’ FILE. 2=SEtIUCEL’ FILE ——
3324 INPUT 99
3326 GO TO 99 OF 3346,3330
3328 STOF
3330 PRINT ‘ F U T ’ ’ SA F E ’ ’ CA S S  (FILE 23=F A R R A Y )  IN 4051. EN T R ~t4 R L~ -

3332 INPUT S$
:3334 IF S$= ’R’ THEN 3338
:3336 GO TO 3330

~3338 DIN P(3,400)
3340 FINE’ 23
3342 SEAt’ @33:P
3343 PRINT ‘CK & CORRECT P (M,N), THEN ‘‘RUN(LINE $ AFTER STOP)’’.’
3344 STOP
3345 GO TO 3382
3346 FINE’ Z8
3348 REAl’ &33:Z7
.3350 Z60
.3332 6 Z6+1
.3354 READ @33 :Z0
3336 GO TO 3360
:3358 PRINT @41:Zo~ Z0;
3360 REM :UNFACK FIRST HALF ZO TO GET FERIOt i zi
3362 Z1=INT (Z0)/1.OE-r 8
13344 REM:FROCESS UNPACKED VALUE
3366 GOSUB 3384
:3368 REM :UNPACK & PROCESS SECOND EE:~::OL’
3370 Z 1 = (Z 0 — I N T (Z O ) ) / 1 0 0
3372 GOSUB 3384
3374 REM:WAS THIS WORtI THE LAST IN FILE?
3376 IF Z6=Z7 THEN 3380
:3379 GO TO 3352
.3380 PR INT ‘ LAST ENTRY HAS BEEN SEA t ’  FROM FA C ~~EtI DATA FILE’
3382 GO TO 37’O
13384 REM:~~ESTING & MAINTAI NING S’~NC
.3385 REM:T9 SAM FS ENTERED STACK SINCE LAuNC;-I . T9 =LAST ~~~.33.36 IF 19=0 THEN 3512
3588 GO TO 16 OF 3394,3406.3404,3444
.3390 LIST 3388
3392 PRINT ‘16= ’;T6
3394 STOP’
3396 REM:CYCLE SHIFT
3398 AO A (4)
3400 A B
.3402 B=C
13404 19=19+4
3406 IF :1: 1/1500 ANtI Z1<:1/240 THEN 3440
3408 IF Z1=::1/1800 A Nt I  Z1 :’ =1/1500 THEN 3416

Figure D-2. Listing for Second Fils nf Beroswitch
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I
3410 REM:Z1 NOT DATA AND NOT REF. APF’L~

’ NON—V ALID TAG ~.1.
3412 Z1=0.1+Z1
:3414 GO TO 3440
:34~~ GO TO T6 OF 3420~3426~3432,3418I :34 20 C( 1)=0 .004 16666
3422 T6=T6+ 1
3424 T7=T7+1
3426 C(2 )=0 ,004 1ó666
34 28 16=16+1
3430 17=17+1
3432 C (3)=O,~)O41666ó
3434 T6=T6+1
3436 T7=T7+1
3438 60 TO 3384
3440 60 10 16 OF 3448,3454 ,3460 ,3466
s442 LIST 3440
.3444 F’RINT ‘T6= ’;16
3446 STOP’
344 8 C ( 1) = Z 1
~345O 16=2.3452 GO TO 3592
.34 54 C ( 2 ) = i
3456 16=3
.34 58 GO TO 3592
.3460 C ( 3 ) =Z1
3462 T64
:3464 GO TO 3592
:3466 IF Z 1=:1/ 1800 ANt’ Z 1.. =1J1300 TH EN 3480
:3468 REM:REF EXPECTED BUT MISSING; Alit’ SYNC — LOSS TA G .99 IC) DElI’S
3476 C (4 ) =Z 1
3479 C=0 .99+C
3479 GO TO 3484
348 2 18=19+17
.3483 C (4)=Z1
:3484 16=1
:3485 PRINT ‘T 9 ’T 7~~T3= ’~~T9~~T7~~T8
.3486 F’RINT B= ’ ;T 9 ± T 7 — 7 + ? ( 1) ,T 9 + T ? — 6 + B ( 2 ) , T 9 + T 7— ~~+r~( 3 , . T T - —4-.- ~~~4 )
3488 REM:RESTO RE CYCLE IN ARR A Y B. IF NEEI’ED
3490 GOSUB 3394
3492 REM :CALCULATE PERIOD RATIO:3 IN 41 5 A Y  ~
:494 GOSUB 3664
:3496 F’RINT @41:A (1)~~A (2)~~A (3) ,T9+T7—8+Ac4)
3498 REM :SCAN ARRAY A & DETECT SIC RATIOS
3300 FOR N8=1 10 3
3502 P9 N8+A (N8)
:33Q4 N9=T9+T7-12+N8
3506 GOSUB 3692
3308 NEXT N8
3510 00 TO 3592
:3512 REM:LOO KING FOR FIRST SYNCHRONIZED CYCLE

Figure 0-2. Listing for Second File of Baroswitch
Dropsonde Program (Page 4 of 9)
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3514 GO TO 16 OF 35 16~~3522~~3322~~3 5 2 ~ 3532
3516 R ’ E M : I S  1 A R EF SIG N A L ?
3518 IF Z1=>1/ 1800 ANt I Z1 ::=1/ l500 THEN 3536
3520 00 TO 3583
3522 REM:IS Z1 A t IATA SIGNAL?
3524 IF zl:::1/lsoo ANt I Z1:. =~ /240 THEN 3542
3526 PRINT ‘FALSE START. T 6 ’ T~
:3528 T~ =1
3530 GO 10 3512
3532 IF Z1=::.1/lsoo ANt’ Z1 ::=l/1500 THEN 3566
3534 GO TO 3526
3536 16=2
3539 B(4 ) = Z 1
3540 GO TO 3588
3542 GO TO 16 OF 3544,3548,3554,356O~3544
3544 LIST 3542
3546 STOP
3548 To=3
.3550 C(1)=Z1
3532 00 TO 3538
3554 16=4
3556 C 2)=Zl
13538 GO TO 13588
35~ O T6 5
3562 C ( 3 ) = Z 1
.3564 GO TO 3588
3566 REM:T9 IS NO~ OF S~ MF’S TO ‘ENTER’ STACK SINCE _A UNCH
3568 T9=T O* 10+8
3569 TS=T9
3370 T6=1
3372 C(4)=Zi.
3574 PRINT Z6+T7+Z1
3576 F’RINT
3578 PRINT ‘LAST S SAMF’S ARE FIRST CYCLE F SI~ ’~ ~Dt’tiR’ RANGE TEST’3580 PRINT
:3382 PRINT ‘REF STARTING 1ST SYNC CYCLE TIME-TAG + F~~~): ~~T~ —4+5 (4)
3584 PRINT ‘FOLLOWING SAM F’ S ARE OUTPUT FROM SY~1C TEST 4 ~A INTEN~ NCE’
3586 60 TO 3572
:3599 REM:PRINT FILE ENTRY NO. 26 )  4 PERIOD
3590 PR INT Z 6 + T 7 +Z 1; ’
3392 RETURN
3594 REM:VAL IDATE DATA IN ARRAY C USING LIMITS IN 0
3596 FOR N 9 1  10 4
:3598 oo TO N9 OF 3606~ 3o00~ 36O4~ 3~063600 t’(2)=400*t’(2)
3602 60 TO 3606
3604 t’(2)=t’(2)/400
3606 IF ABS (A (N9 )—C (N9 ))::DuN9) OR ABS (B r.49 _C (Ncn :.t1 N9 THEN 3410
3608 PRINT ‘C (’;N9;’) FAILS VAL TEST.TIME—TAGGEII FER. = ; T 9+T7—4+N9+C N9
3610 NEXT N9
3612 REM:RESTORE IIATA IN ARRAY B

Figure D-2. Listing for Second File of Baroswitch
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I
.34~~4 N 8 0
:3616 FOR N9=1 TO 4
3618 IF ABS (A (N9)—B (N9)~~<t’(N9~ THEN 3642
3620 REM :B N9 NOT OK. CAN C (N9) BE USED TO R’ESTO RE~
3622 IF ABS (A N9)—C N9) )<tI N9) THEN 3623
3624 REM:C ( N9 NOT OK FOR RESTORA~ I!JN
3626 GO T O 364 2
36 28 R’ EM:RESTORE B’ N9
.3630 PRINT
:3632 F’RINT ‘RESTORED FACK_woRr I NI ;Z 6_ 1;~ F R OM ~;T9+T7—3~~~9+B (N9);’TO 

‘;

3634 B (N9)= (A (N9)+C (N9))/2
3636 PRINT T9+T7—8+N9+B N9.~3638 PRINT
3640 00 TO 3646
3642 REM :NO RESTORATION. INCREMENT COUNT OF NON—RESTOREt’ SAMF’S (NB)
3644 N8=N8+1
3646 NEXT N9
‘.3648 IF N8 :4 THEN 3652
.3650 60 TO 3660
.3652 PRINT
3654 FRINT ‘RESTOREI’ CYCLE FOLLOWS:’
.3636 PRINT 19 + T 7 _ 7 + B ( 1 ) , 19 + T 7 _ o + B ( 2 ) .T 9 + T T _ 3 + B ( 3 ) , T ? + T 7_ 4 + B :4 )
3658 PRINT
.3660 N8 0
36~~2 R ET U R N
.3664 REH :CA LCULAT E FERIOL’ RATIOS IN A R R A Y  A
3666 IF Acl )= 0 AND A (2 ) = 0  ANtI A (3) 0 THEN 3690
3668 IF A0=:::.1/1800 ANt I A 0 :.=1/ 1SOQ A N t I A B S ( A 0 — A ( 4 , ) . t i ( 4 )  THE N 3676
3669 C ( 1) 0.999
3670 C(2) 0.999
3671 C ( 3 ) 0,999
:367 2 F’RINT @ 4 1 : ’ T A G S  ‘ ; T 9 + T 7 — 13 ; ’ & ’ ; T 9 + T 7 — 9 ~~’ FA IL REF cO~~F ;A t t ’  ,c -~~~~’

3674 GO TO 3690
3676 FOR N9=1 TO 3
.3678 IF A ( N9 ) (O .0 04 1 6 6 6 6  THEN 3636
.3680 LIST 3679
..3~~32 PRINT ‘FROGRAiMEEi STOP”
.3684 STOP’
.3686 A (N9~~~(A 0* (4—N9~ +A (4Y~N9)/(4*A (N9))
3688 NEXT N9
.3690 RETURN
3.~92 REM FINt’ SIONIFI:ANT PERIOD ~AT :os
3694 REM:INP’JT IS Il l—TAGGED FEF:IOt’ RATIO P9 AT TI~~E N9 (SAM FL E N C . )

3696 REM:INPuT TOLERANCES ARE S ( M , 1)
3698 REM:OUTFUTS ARE TIME—TAGGEII SIGNIFICANT LEVELS F ’ ( M , N )
3700 REM:F (M~ 400) IS NO, OF SIONIF LEVS STORED
3702 M=INT (F’9)
:3704 REM :CALCuLATE NEW SLCF’E S M .Z)
.3706 S(M,5)= (Fc— INT (P9)— (S (M ,2)—INT (S (M ,2))))/(N9—INT (S~~i,:)~
3708 REM :TEST NEW SLOPE
3710 IF S (M,5)= :’S (M,3) ANt I S ( M,5 )< = S (M , 4 )  THEN 372o
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3712 REM:NEW SLOFE N.O.~ STORE SIGNIFICANT & LAST VALUE EXE ANE LIIIITS
3713 S (M~ 2)=SU1,8)
:3714 IF P(M,400)<:399 THEN 3717
3715 LIST 3’14
.371~ STO F’
:3717 P (N, 400)=F (M ,400) +1
:3718 PRINT &41~ 

‘ , ‘ . ‘ ‘ ‘
I M=~ ;N ;  ‘ S .L . ’ ;S ( M , 2 )

3720 F (M~ F’(M,400))=S(N~~2)
3722 S(M~ 3)=—9.0E+99
.3724 S’M,4)=9,OE+99
‘1726 REM :NEW SLOPE O . K ,~ SHRINK ACCEPTANCE SLOPE LIMITS IF NEEDED
3728 IF N9) INT(S( M~ 2 ) )  THEN 3736

‘.3730 S ( N ,6 ) = ( P ’ 9 — I N T ( F ’ 9 ) + S ( M~~1 )— (S (N,2)—INT (S (M,2) ) ) ) / ( N 9 — I N T ( 3 ~~~..2 .
3732 S (M,7)= (P9—INT (F’9)—S (N,1)— (S (M,2)—INT (S (i,2) ) ) ) / ( N 9— I N T ( S ( m ,2 )  : )
3734 GO TO 3740
3736 S (M,6)= (F’9—INT (F’9)—S (M,1)— (S (M,2)—INT (S (M’2)) ) )/(N9—INT (S (M~~~) ~

)
:3738 S (N,7)= (F 9—INT (F’9)+S (M,1)— (S (N,2)—INT (S (M,2))))/(N9—INT (S (h,2) ~
3740 REM:TEST MIN SLOPE
3742 IF s(M,6):::.s(M,3) THEN 3748
.3~’44 REM:iiIN ACCE P TA BLE SLOP’ S OK AS IS
.3746 ‘30 T O 3~ 32
.3748 SEM UF’ t ’ATE ~ I N  ACC EP TA BL E SLOP E
3750 S ( M ,3 ) = S ( i ,6 )

~752 REM:TEST MAX SLO PE
.37 54 IF S ( M~ 7) <S ( M ,4 )  THEN 37~ O
.37 56 S EM :MAX ACCEPTABLE SLO PE O . X .  AS IS
3753 GO T O 3764
:3760 S ’ EM: UFtA T E MAX ACCEPTABLE SLOPE
3762 ~ ( M ,4 ) = S ( M , 7 )
:3764 R’EM:ACC EPTAN CE SLOPE LIMITS UP DATE D;  NOW UF IAT E LAST LEVEL
37~ ó S ( M , S ) = N 9 + ( F ’ 9 — I N T ( F 9) )
.3768 RETURN
13770 REM :AR ’ RAY OF SIGNIFICANT PERIO D RATIOS HAS BEEN 3.L) I L T .
~7:3 C) R EM :E’ATA CONTINUITY TESTING ANt’ R E S T O RA T I O N
:3790 REM:E9= RATIO RATE LIMIT, E3=TE MF’ RATE ~~~~ E7=FRES LI~ E.~=hLM L IM,
3800 REM:E5= RATIO RATE , E4=THIS T A G — R A T I O ’  53= EOINT ER TO LA ~~ OO~J RATIO
380 2 FRI~~T ‘T O LIST PER. RATIOS BEFOR OA F ~R0 C G~ E N T R  ‘ ‘ t ’ ’  — —  ‘;
3304 NPUT 5$
3805 IF 3~~ .. S:. ’+ ’  TH EN 3810
33O~ PRINT ~4 1 : ’T IME—T AGGED PERIOD RATIOS BEFORE OA F ~~:OC ESSI~~O ’
3807 FR NT ~4 1:F’
3308 PRIN T ‘OK DATA LIST & MAKE NEEDED CHANGE S BEFOR co NTI~~u:No RUN’
3309 ST OP’
:3810 DIM P .3 ,4 0 0 )
3320 RESTORE 3840
3830 REAl )!34:E8,E7,E~
:3840 DATA 1.O3~~1.O1~~1.5
3850 FOR M= 1 TO 3 STEP 2
33 55 PRINT ‘ ‘~~‘S TART :i=~~~~~
3860 GO TO N OF 3370 ,3890~~391O
:3870 E9=E8
:3880 60 TO 3920
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:3890 E9=E7
3900 00 TO 3920
:3910 E9=E6
.
~92O REM :FINI’ FIRST RATIO IN EXPECTED RANGE
3930 N =1
:3940 E3=F’ (M,N)
3930 IF 53—I NT(E3) : : : .0 ,1 AND E3~~INT ( E3) : : :O,95 THEN 3980
39~ 0 N=N+1
:3970 GO TO 3940
3980 E3=N
3990 N=N+i.
.4000 E4=F’. M.N )

.4010 E5 = ( E 4— I N T ( E 4 )  ) / ( F ’ ( M , E 3 ) — I N T ( F ( M , E 3 ) ) )
4020 E5=E5~~( 1 0/ ( I N T ( E 4 )— I N T ( P ( M , E3 ) ) ) )
4030 IF E3.::E9 ANt’ E5:::.1/E9 THEN 4130
4040 REM:R’AT IO CHANGE IS EXCESSIVE. FIND NEXT RATIO WITHIN CHANGE LIMIT
4041 P R I N T  ‘

404 2 3 9 = I N T ( F ( 1 , F ( 1 ,4 0 0 ) ) )
4043 Z 9 = I N T ( F ( 3~ P ( 3 ~ 400 ) ) )
1044 IF M=3 ANti INT(E4) : : S9 ANt ’ 2 9— I N T ( E 4 ) ( 2 0  THEN 40-~8
4047 GO TO 4050
4048 PR INT ‘BAD HUM FAST  TEMF’ END ~ W ITHIN 2 SEC OF HLIM ENT”
4049 GO 10 4070
~O 50 IF N<F’:N~ 4O0 TH EN 4300
4060 PRINT 1REACHED ENtI OF FILE F’(’ N ’N). LAST O~ SAN F= ’;F (i,E3)
4070 PRINT ‘FOLLOWING SAMF S BEING t’ELETEL’ ’
4080 N=E3
4085 N N+1
.4090 PRINT ‘ ‘ ,‘ ‘ ,P ’ ( M , N )
4100 F ’ ( N , N ) = O
4 110 IF N = F ( M ,4 0 0 )  THEN 4122
4120 00 T O 4085
4122 F’ (M ,400 )=E3
..~~j 2 4  G O T O 4300
4130 REM :RAT IO CHANGE IS WITHIN EX FECTE LI IM1T S
4 140 IF E3= N—1 THEN 4290
41 50 IF I N T ( E 4 ) — N T ( F ( M , E 3 ) ) . 2 1  THEN 4190
4160 L IST -~13O
4170 PR INT ‘ D A T A  GAP EXCEEDS 2 SEC. 3HCU LD IT BE RE3T OR ED~~’
4130 STO F
31~~O PRINT ‘ DA T A  OAF <.2 SEC BEING RESTORE D’
4 0 0  PRINT ‘ F R E — L A P  VA LUE = ‘ ;F’ ( M , E 3)
4 1 0  E3=E3±1
4220 F’RINT ‘P (’;M ;’ ,’;E3;’) CHANGED FROM ‘;F (M,E3);’ TO ‘

~~

4230 E2=E5~~(( IN T ( P ( M , E 3 ) ) — I N T :F ’ ( M , E 3— 1 ) ) ) / 1 O )
4240 P’(M~ E3)=INT (F (M~ E3) )+ (F (M ,E3—1)—INT (F’ (M ’E3—

1)) ).rE2
4250 PRINT F ’ ( M , E3 )
4260 IF E3= N— 1 THEN 4290
4270 GO TO 4210
4280 PRINT ‘POST—GAP’ RATIO =

4290 E3~ N
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4300 IF N=:::P(M,400) THEN 4320
4310 GO TO 3990
4320 PRINT ‘ ‘ ,‘END ~= ‘ ; M
4321 NEXT N
~~~~~ PR~~NT ‘TO ‘ 1ST RER. R A T I O S  AFT~ R’ OAF ’ ~ROr ’G ,  ENTR ‘ ‘ ± ‘ ‘  —— I ;

4~ 24 INPUT ~$
4326 IF S $ . ; $ + ~ T H EN 4330
43 23 F R I N T ~4 1:’F’ ERIOt RATIOS AFTER OAF FRJ C E331N0 ’
43 29 F’RINT ~4 1:P’

~330 STOP’
4340 s’EM:NOW IMPORT SOFTWARE FOR PROCESSING DATA FROM ARR.~ ’ Y.
4343 FRI ‘LOAII ‘‘SAFE ’’ FROG CASS IN INTERNL UNIT , ENTR R WEN Rt’~r —-
4350 INPUT 3$
335 5 IF S$= ’R’  TH EN 4365
4360 GO T O 4345
4363 FIND 3
.4370 tIELETE 100,4360
4375 APPEND 4750
47 50 RE M :F R’OG FILE .3 GETS A FFENI Et’  HERE
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4730 REM :THIS FROG FROM FILE 3 AP PENDS TO ENI’ OF FROG FROM FILE 2
4755 R’EM:A NALYZE DATA FROM INTERNAL FILE
4760 DELETE 100,4749

4765 REM :CALCULATE MB PRESSURE (09) AT LAUNCH ALT
.4770 REM :INFUTS— PRESSURE ALT F l  (KFTi, SURFACE RRESSURE ~2
4773 Q9= (P’2~~0,190263—0,025ó533~~F’1 )5 . 533S3
4780 REM :c~9+1O~ =F’RESS AT 1ST OBSERVABLE CON Bi~ 

(~~3 SEC AFTER LA UNCH
47 93 REM:FETCH FIRST BARO BK NO. 00 THAT WILL OCCUR AFrE :~ Q9~~3
4790 00=100
4793 IF 00o :::09+5 THEN 4810
4300 00=00—1
4803 60 TO 4795
.4810 PRINT ‘FIRST CONTA CT NO. EXFECTEI’ IS A F ’ FSOX ‘ ; G O
4815 08=00
4820 REM :BREAN DETECTION & CONTACT NO. ASSIGNMENT
4825 REM :08=NEXT EXPECTEt’ CON NO .~ 07=THIS CON TYP~ 06= LAST CON TYF’
4830 REN:Q5=CO N START TIME ; Q4=CON STOP ; 03= INS ST~ RT;  02 = INS STO P
4835 REM :Q1=CON NO. ERROR ; 0O=EXP’ECTEt INITIAL CCN F = ~~RE3 FILE ~U :NrER
4836 REM :F8=LAST SIONIF RATIO
4340 08=00
4345 DIM F(100)
43 30 RESTORE 4860
48 55 REAL’ @34 : N ,Q7 ,0 6 ,Q 5 ,Q 4 ,0 3 ,02 , F 9 ,F3
4860 IIATA 1,9 ,9 ,0 ,0 ,0 .0 .0 ,0
4865 IF I N T( F ’ (2 , N) )— I N T( F( F 9n : : 200 THEN 4868
4866 00 TO 4876

4868 PRINT ‘CON BK OVERDUE. TIME—T~ G= ’;I NT (F (2,N ));
4869 Q8 =100* (F(F9)~~I N T ( F ( F 9 ) ) ) + I N T ( ( I N T ( F ( 2 ’ N ) ) ~~INT~~~( F 9 ) , )/ 1 1 C + 0 .5 )
48~ 0 PRINT ‘ . NOW EXPECTING BK t’;Qs
.4876 IF F’(2,N)—INT (P (2,N)).:::1,OE_4 THEN 5175
4877 IF A B S ( F ( 2~ N ) — INT( P(2 ~~N ) ) — ( F 8 — t N T ( F S ) ) ) = O . 0 1  THEN 5165
4878 60 TO (F’(2~ N)—INT (F’ (2,N))—0.52)/0.14 OF 48S5,4883~ 4900
488C IF F’(2,N)—INT (F’ (2~ N))<0.59 THEN 5065
4882 LIST 4880
48 83 STOF
4885 REM :CONTACT IS 5- OR 15—TYPE
4890 07 5
4895 GO TO 4910
4900 REM :i:ONTACT IS 1-TYPE
490 5 07= 1
.4910 R EM :CO NTA CT MONIT OR ~ MANS E DETECTOR
4920 IF 05:0 THEN 4930
4925 Q5=INT (FS)
4930 04=INT (P’(2,N))
4931 IF Q4—Q5::3 THEN 5163
4932 IF 03=0 THEN 5165
4935 IF Q2_03 ::120 ANtI 05—02 21 THEN 4970
4940 L IST 4933
4960 FRI ‘WILL ASSIGN TENT CON NO. ‘~~Q8 ’ IF TEST FAILURE IS OVERF ,itiEiEN~496 5 STOP
4970 REM I’ECLARE ‘‘MAKE ’’ HERE (IF WANTED) & CLR I N S  REG~
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4976 PRINT ‘ ‘ ,‘ ‘,‘03= ’ Q3,’02= ’~~Q2
4980 IF 07(:::5 THEN 5050
4985 R’EN:THIS CON IS 5— T Y F E .  IS 5—TYF ’ E EX PECTE D?
4990 Q1~~5*(Q8/5—INT (03/5))
4995 IF 01=0 THEN 5050
3000 GO TO 01 OF SO35,5O35,SO15~~502S
5003 LIST 5000
5010 STOP’
5015 Q1=— 2
5020 GO TO 5035
5025 01=—i
3035 FRINT ‘CON NO. EXFECTE D= ‘ ;oB;’ . BUT 3— OR 1 5 — T Y P E  WAS LIE7ECTEL’.’
5040 GOSUB 5200
3050 03=0
5055 02=0
5060 GO TO 5165
3065 REM:INSULATOR MONITOR & BREAK DETECTOR
5070 07=0
5080 IF 03: 0 THEN 5085
5081 REM:SET INS STAR I TIME
5082 03=INT (F8)
3085 Q2=INT (P (2,N))
5090 IF 02—03(8 THEN 5165
5091 IF Q5=O THEN SloS
13093 IF 04—05<80 ANt: 03—04 (2 1 THEN 5110
~100 LIST 3095
5105 STOP’
5110 REM:t’ECLARE BREAK & CLR CON REGS
3116 PRINT ‘Q5= ’;Q5, ’Q4= ’;04
5120 F’RINT ‘BARO—BREAK ‘;04+2+Qg/100
5125 F9=F9+1
3130 F(F9)=04+2+08/100
:3135 08=08-1
5140 05=0
5143 04 =0
5150 00 TO 5165
3163 REM :SET LAST TYFE REG & REAL NEXT SIGNIF RA TIO
51o6 F3=P’ (2~ N)
.13170 06=07
5175 N=N+1
5130 IF N (F(2,400) THEN 3190
5185 GO TO 4863
3190 PRINT ‘END OF BARO PERIOD RATIO PROCESSING’
5191 F(F9+1)=INT (F (F9))+2 MAX 04+2
5192 F (F9+1)=F (F9) MAX 02+2
5193 F9=F9+1
5194 GO TO 3300
5200 R’EM:CORRECTION OF’ CON NO.
5205 IF 00— 08 5 THEN 5235
3210 REM :CJN NO. CORRECTION NEEDED. GET PRINT OF CON NO. ASSIGNMENTS.
5215 REM :MANUALLY ANALYZE & CORRECT. NOTE IF CAN AUTOCORRECT ; PROCEE D
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5220 LIST 5203,5213

• 
~~225 STOP’
5230 00 TO 3270
5235 PRI ‘THIS IS 1ST 5—/ 1Z— TYF’E CON CORRECT 08 & EAR LZ ~~ Jj~’45 5y —

~~~~~~~
‘

5240 Q8=08— Q 1
5243 N9=0
5250 IF F( F9+ N9)—IN T ( F( F9+ N9 ) ) <=00  THEN 5255
5251 00=00—01
5252 GO TO 5270
5255 F( F9— N9) =F ( F9— N9)—Q 1/ 100

1 5260 N9=N9+l
3265 00 TO 5250
:5270 RETURN
3300 REM:CONVERT CON NOS . TO MB IN F ARRAY
3310 FOR N=1 TO F9—1
5320 F(N)=INT (F (N) )+0(100*(F (N)—INT (F (N) ) ) )/10000

NEXT N
F( 100)—F 9  1

5340 FOR N=F9 TO 99
3343 F:N~~=O
3350 NEXT N
3360 PRINT ‘OPR’—ENTEREt ’ ESTIMATE OF SURFACE FR’ESSURE ’ ;P2
53.~3 F’R INT ‘CK FOLLOWING CON BNS TIMES & PRESSURES (SEE F LOO K ‘J~~
5400 R’EM:LIST F’RESSURE—TIME PROFILE
5410 PRIN T
3420 PRINT
:3430 PRINT ‘ F( N) ,  TA G .F’ TINE (A F ’ F R O X .  SEC:~ PR ES3URE ( M B) ’
5440 FOR N 1  TO F9— 1
:0450 F’RINT F(N).’ ‘,INT (F(N))/1 0~~(.F (N)—INT (F (Nfl)* 1OO0O
5460 NEXT N
5470 PRINT
5480 PRINT ‘ ‘ ,‘END OF D A T A ’
5485 PRINT ‘PRESSURES F (N) LIST LOOK OK~ IF NOT , CHANGE BEFOR TEMP RUN’
5490 :3TOF
3500 REM :CALCULATE T E M PS .  T9 =R ES RA T I O ,  T 8=TH IS APPARENT T~~MF’ . 17=LAST
550 2 REM :AF F’  TEMF’ , T =TH IS TIME . T 5= LAS T 7IME
5503 PRINT ‘STARTING TE MP CA LCS’
550~ REN:J0 & Ji AR E LAG COMF’ FACTORS FOR TEMP & HUM RANGING 0 TO 1
5508 RESTORE 5509
3509 DATA —~ 9 . Q . Q
5510 REAL’ ~34:Y ?.J0.Jl
‘5 311 PRINT OOMP3 SET AT T ’ J O ’ ~ ,-~: ‘; j i;’;  W ANT CH~ NGET ~~~~~~ —
5513 INPUT 9
:3514 GO TO Z9 OF 5516~~5520
5515 60 TO 3511
5516 PRINT ‘ENT R COMF’ SETTINGS IN RANGE 0—1 (NONE- FLLL) ( T , T T  H . H H ’ —  ‘
3517 INPUT J0~ Jl
3318 GO TO 5511
5520 PRINT ~4 1 ’  LAG—COMF’ LEc’EL~ ARE SET TO i:’;jo;’ &
5522 FOR N=1 TO F ’( 1,400)
:5523 T 9 = F ( 1 , N ) — I N T ( P ( 1 . N ) )
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5525 T6=INT (P (1,N))
5530 IF T~~ 0.1 THEN 5560
5540 LIST 5530
3550 GO TO 5640
5560 R’EM:CA LCULATE RES RATIO
:5565 T9=’52.718/19—47.718),R3 I ,

5570 REM :CALC ULATE AF ’FAR ENT TEMP
5575 T3=ó5 ,3/~~1—S0 R( 1—0.04809 2 1* L UG (T ~~/ 3 . 3 T S 5 E -4 I ) ) — 2 7 3 . 1 6  H
5580 F (1,N )=INT (P (1~~N))+T8/10OO
5384 GO TO 5590
3585 FRINT ‘T IME—TAGGED AP PARENT TE MF(MILLI LIEG C ) = ’ ; F ( l . N )
3590 IF 17 —70 THEN 5620
5600 LIST 5590
3610 STOF’
5620 s’EM :LAG—COMP OF TEMP ; JO=COMF’-LEVEL SETTING (0—1 NONE-FULL )
5630 Z9=INT((T6+T5)/2+0.5)
5~~32 P(1 ,N—1)=Z9+O . 1+1 .0E—3*( (T8+T7)/2+ (TS—T7)/’ T6—T 5’;*20*JO)
3o34 GO TO 5o40
5
~~
35 PRINT ‘TAG ~ 

‘ ; I NT ( P’ ( l ,N ’  ) , ‘LC T ENF : ‘;~~~~ t , N ) — I N T F ( 1 , N ) ) — O , 1 . ) 
~101)O

~37 PRINT 1000 * (F’ (l ,N—l )—IN TFl.N—l ))— O.l i
3~ 4O ~~~=T3

~~ ~

.0ô ’O NEXT N
‘5~~72 F( 1 ‘F ( 1 .400))=0
5,~74 F (1 .400) F’(l .400)—i.
.13~~30 PRINT ‘END’
5690 STOF’
6000 REM :OVERLAY F’(3.N) ARRAY WITH COMF’ HUM VALUES.
6020 REM :C9=LAST APP HUM, C8=LAST APP’ HUN TIME—TAG~ C7=MEAN 4FF HUN
o040 R’EM:C3=MEAN TAG~ C5= APP HUN R’ATE~ C4=THI’S APP’ HUM TIME TAG
6050 FRINT ‘STARTING HUM CALCS ’
~s06O RESTORE 6100
:~090 REALI ~34:C9,t’7
6100 D A T A  999,1
$160 FOR N=1 TO P(3~ 4OO)
‘~)18O sEM :CALC HYGR RES RATIO R’8
6200 R8 F’(3~ N)—tNT (P’ (3~ N))
.~209 PRINT ‘PER RATIO = ‘;R8;
6210 IF R8=0 THEN 6860
.~220 R9=52.718/R8—47.718—7,1

~230 R’8 250*R8/(250—R8)i’R4

~239 FRINT 
‘ RES RATIO= ;R8

6240 REM :FETCH CORRESPONDING COMP’ TEMF’ 1.5 FOR AF~ HUM :~~LC
6260 C4 INT (F’(3,N))

~270 te9 C4
6279 PRINT ‘TIME= ’;C4/1O;
.
~29Q GOSUB 7000
$291 PRINT ‘ TEMF= ’;tss;
6300 T6=ti8

~32O REM :CALC APP HUM
-.340 GOSUE’ 8000
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6359 F’R’INT ‘ APP’ H= ’ H 9
6360 IF C9:::.101 OR H9=999 THEN 6370
6363 GO TO 6380
6370 IF N (=1 THEN 6800
6373 P’(3,N—1)=INT (P’ (3~ N— 1))+0.999
6377 60 TO 6800
6380 REM:CA L MEAN A P HUH C7, MEAN—T A G T EMP 03 & HUN P AT E  CS FOR HUM sao
6400 C7= (H9+C9)/2
6420 C3=INT ((C4+C8)/2+0.5)
6440 C5=(H9—C9)/(C4-C8)*10
:~4óQ REM FETCH COHF’ TEMP C6 FOR T I M E — T A G  C3
6480 tI9=C3
6499 PRINT ‘TIME= ’;t’9/10;
6500 GOSUB 7000
6501 F’RINT • TEMP= ’;t8;
6502 IF t ’8<>999 THEN 6520
.~304 IF C3—INT (F’ (1.F’(1’400 )) .0 ANt ’ C3—INT (F’ (1,F (1,400)))<=4 THEN 651)

~506 GO TO 6320.~310 PRINT ‘T A G  IS WITHIN 4 SEC OF TEMF’ END . LAST TEMP WILL F~E USE D’
~512 t’8=Cá.
~S14 PRINT 

‘ TEMF’= ’ t’S
.~320 C6 t’8

~540 GOSUB ~O00

~341 PRINT ‘ ‘,‘COMF’ H= ’;G 6
•~ 545 IF G~~’:;,=1O0 THEN o560
.~349 LIST 6545
3550 PRINT ‘COMF HUN CHA NGE D FROM ;Go ;’  TO ioo; TIME TAG = ‘ ;0 6
6560 P ( 3 , N — 1) = C 3 + 1 . O E — 3 * ( 3 6  MIN 100)
5800 REM:SET-UF FOR PROCESSING NEXT N
3820 C9=H9

~840 08=04.
~860 NEXT N
o880 P(3.P’(3,400))=0

~900 F (3,400)=F’t’3,400)—1
,~‘~20 FRI ‘COMF :~UM ~~LUES HAVE BEEN S OREti IN ~‘ E t I ’ C E D DATA FILE ~‘ ( 3 . ~~i

~940 PRINT ~4 1 F.~960 GO TO 100
~~~c:I~) REM:4 FFENL’ TE N F—F ET CH ~E~~E
7020 REM:FETCH CCMF—TE NF t’B ~ OR T I~IETA G £:‘~ LSTN ’3 PO I N T E R  ‘7

~‘ O 2  IF INT~~F (1’1)) =t’9 AN t  I’4T P (1,P(1,400) ;= ~i9 T:~ C~~J ~04 O
7024 PR INT ‘ T I M E — T A G  t iO ( ‘ t ’9 ’ ) IS OUTSIDE LIMITS OF ~Et’tJCEt’ T EMP IIA~~ I
702s t’8=99~7028 GO TO 73~ 0
7040 IF t’7 1 AND D7<= F’ ( 1.4 00 ) THEN 7080
7050 IF t’7•:: ‘0 THEN 7080
.7060 t18 999
7070 GO TO 73~ 07080 t’B=INTFu’t’Tn
‘7100 IF tI8<:>t’9 THEN 71,~0
7120 t18=1000* (F’(1,t’7)—0.1—t18)
7140 GO TO 7360
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7160 IF D8<t’9 THEN 7220
7180 t’7=t~7—1
:7200 GO TO 7040
7220 t’7=t’7+1
.7240 t18=INT (F’(1,t17))
7260 IF’ t’8=t~9 THEN 7120
7280 IF D8:::t~9 THEN 7320
:7300 GO TO 7220
7320 t’8=(t’9—INT (P ( I ,t’7—1 ) ) )/(t:S—INT (F’( I ,t17—1 ) )
7340 ti8=ti8* (F’(1,tI7)—INT~ P (1,D7))— (F’(1,t’7— 1)—INT (F’ (1,LI7— 1)))
7330 t’8=1000*(P( 1 ,t~7—1 )—INT (F’

( 1 ,t17—1 ) )—0 . 1+08)
7360 RETURN
3000 R’EM:CALC ZR’H— INPUT COMP’ TE MF T 6 & HYG RATIO R8; O U T P U T  RH ZH9
8001 IF To<:::999 THEN 8005
8002 H9 999
9003 GO TO 8315
3005 DATA Q.52,0.62,0.74,0.B2~~0.9~ 1.1,1.3,1.63,2.23
8010 DATA 3.1,4 • 2~ 6 • 3,10. 2~ 17r2 9~ 45~ 45~ 43,45’45
3013 t’ATA 0.55,0.65,0.78,0.83~ 0.92~~1 .06,1.23,1.4,1,75
3020 DATA 2.35,3.1,4.1,6,9.8,17,26,44~ 86,170~ 250
8025 DATA 0 .585 ,0 ,o95 ,0 .8,0 .875,0 .94~~1.0 5~~1.17 5 , 1 .32 , I . 1 3 8
8030 DATA 2 ,2 .3 ,3 .23 ,4 .3 ,7 .3 ,12,18 .5 ,29 ,60 ,140,220
3033 DATA 0.61,0.72,0.S2,0.39,0.95~~1.04~~1 .15~~1.27~~1.47
8040 DATA 1 ~~~~~~~~~~~~~~~~~~~~~ 16~ 23~ 40’126~ 2063043 H1 0
3050 H2=0
3053 H 3 0
3060 H 4 0
8065 IF T6=:::.—4o AND T6(0 THEN 8073
3070 GO TO 8090
3073 RESTORE 8005

~3080 H 1 9 99
3083 GOSUB 8290
0090 IF T6=::~~4o AND To :25 T H E N  8100
8095 GO TO 8115
3100 RESTORE 8015
3103 H2=999
3110 GOSUB 8290
3115 IF 161..) ANt’ T6 ’4() THEN 8125
0120 GO TO 8140
.3 1 23 RESTORE 8025
3130 H3 999
0135 GOSUB 8290
3140 IF 16.25 ANt’ To .:=40 THEN 8150
3145 GO TO 8163
3130 RESTORE 8035
8155 H4 999
81o0 GOSIJB 829~
3163 IF T6<—40 OR T6>40 THEN 8175
3170 GO TO 8190
3173 LIST 8165
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8180 PRINT ‘16= ‘ ;T 6 , ’ — TILT!! TEMP EXCEEDS HYG RATIO LIMITS’
3181 P’R’INT ‘WILL SET H9 999 & RETURN’
9 182 GO TO 8002
3185 STOP’
31’0 REM:TEMP INTERPOLATION OF RH BEGINS HERE
3193 IF H1;:e0 A ND H2=0 AND H3=0 AND H4=0 THEN 8453
3200 IF H1=0 ANt’ H2::;•o AND H30 ANt’ H40 THEN 3465
3205 IF H1=0 ANtI H2=0 AND H3:::0 AND H4=c) THEN 8475
3210 IF H1=0 AND H2=0 AND H3=0 ANti H4::o THEN 3485
8215 IF Hi,.”) AND H2:::o ANt’ H3=0 AND H4=0 THEN 8225
8220 GO TO 3233
8225 H9=H1+ (H2—H1)*(T6+40)/40
8230 00 TO 8495
3233 IF H1=0 AND H2:::o ANti H3::;•o AND H 4 0  THEN 8243
8240 60 10 8253
8245 H9=H2+(H3—H2)*16/23
8230 GO TO 9493
8235 IF H1=O ANti H2=0 ANti H3:::.0 AND H4::0 THEN 3265
32o0 GO TO 3273
3265 H9=H3+ (H4—H3)* (T6—25)/l5
8270 GO TO 8495
3275 LIST 3255
8280 F’RINT ‘PROGRA NMEL’ STOF”
8285 STOF’
3290 REM:INTERP ’ULATE RATIO TO GET HUM; PUT HUN IN PLACE OF 999 VALUE
8295 H7=5
8300 READ @34:H8
3305 IF R8=::;H8 THEN 8320
3310 H5 9.9
3315 GO 10 8370
3320 H7=H7+5
8325 IF H7(=105 THEN 8343
8330 LIST 9325
:3335 PRINT ‘HYOR RATIO EXCEEDS LIMITS~ (‘R B ; ’ )
3340 GO TO 8002
~3343 H6 H8
:3350 READ @34:H8
8335 IF RS::H8 THEN :3320
3360 REM:R’3 IS IN RANGE OF Ho — :.8 WILL tNTER FOLATE RATIO TO GET HUM
:3365 H5=H7+5* (R8—H6)/(H8—H6)
3370 REM:REFLACE999 WITH H5 THEN RETURN
:3373 IF H1= 999 ANt’ H2’(106 AND H3(106 AND H4 < lOô THEN 8~~10
8380 IF H1 :1106 AND H2=999 ANti H3<:i0o AND H4 (lOo THEN 8420
8385 IF H1(106 AND H2 ..106 ANt’ H3=999 ANti H4:::i0~ THEN 8430
8390 IF Hi<106 AND H2(106 AN D H3~ 106 AND H4~~999 THEN 34408395 LIST 8390
3400 PRINT ‘F’ROGRAHMEt’ STOP”
8405 STOF
8410 H1=H5
8415 GO TO 8450
8420 H2=H5
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8425 GO TO 8450
8430 H3=H5
3433 GO TO 3450
3440 H 4 H 3
8443 60 TO 8430
8450 RETURN
3453 H9 H 1
3460 GO TO 84~~3
:3463 H9=H2
$470 GO TO 8495
3475 H9 H3
3480 GO TO 8495
8485 H9=H4
3490 60 10 9495
8495 IF H9<=100 THEN 8513
8300 PRINT ‘APP’ HUM CHANGED FROM ‘H9 ’ TO ioo; TINE— TAG = ’;INT(P (3,N))
8505 H9 100
:3510 S’EM THIS FROG MODIFIED, DEBUGGED ~ WOR KING AT SI~RT ~~~~~~ NCW 770$09
‘3515 RETURN
~000 REM :LAG—CONF’ HUM. IN PUTS— HUM 07, TEMF’ C6’ H~~r~ 

,
~ ;TE ~:s; 7HT~~uT :~

9001 REM :J1=HuM LAG—COMP’ SETTING 0-i: NUNE-FULL .
9005 IF 05(0 THEN 9020
‘•?OiO G6=0,17*(273.16/(C6+273,i6))+0.36*(273.1~~,’(C6+273.I6) 

)~~17
9015 GO TO 9025
:‘020 G6 0.~~~(273,16/(C6+273.16))+0,75~~(273.16/(C6+273.1é)) 19.3
9025 Gá=C7+G6*C5*Ji
9030 REM :ENt’ OF HYGRISTOR LAG—CONF’ENSATION FROG
9035 RETURN
9100 STOP
9110 PRINT ‘SAFE F’ROG CASS I N  CONSUL • WEN Rti i FOR FILE 4, ENIR R - ‘;
9120 INPUT S$
?130 IF S$= ’R ’ THEN 9150
‘?140 GO TO 9110
150 FIND 4

‘?1 60 DELETE 4750.6960
?170 tIELETE 9000,9140
‘?180 APP’ENti 9200
‘.?200 R’EM :FILE 4 t3ET S A FFENt iEL’ HERE
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~200 REM :FILE4. TO BE A FPENtED TO FILE 3 AT LINE 9200
9210 t’ELETE 9150,9180
9230 REM:EXTRAF’OLATE PRES TO SURFACE. U9=SURF T A G ,  fJ8=LAST BK TAG
9240 REM :U7=2Nt’ LAST BK TAG, U6=LAST BK F’RES. UZ=2Nt’ LAST BK
9230 U9= (INT (F’ (1,P (1~~400) 

) ) MAX INT (F (3,F (3~ 400) 
) ) )+4

9260 F(100)=F (100)+1
9270 U8=INT (F (F (100)—1))
?280 U7=INT (F (F (100)—2))
‘?290 U6=F’F (i00)—1)—U8
‘~300 U3=F (F (100)—2 )—U7
9320 S9=U9+U5+ (U9—U7)/(U8-U7)* (U6—U5)
9325 PRINT ‘OFR— ENTERE D SURFACE FRES ESTIMATE = ‘;F’2; ’ MB .’
9330 PRINT ‘TAGGED—F’RES EXTRAPOLATION TO SURF= ‘;S9
9340 PRINT • ‘,‘WANT TO CHANGE XTRAP’LTD FRES? ENTR 1(+) ‘JR 2(-) —
9350 INPUT Z9
9360 GO TO Z9 OF 9380,9400
9370 GO TO 9340
‘?380 PRINT ‘ENTR DESIRED MB PRES FOR SURFACE (PF’P’P’ .F) -— ‘;
9382 INFUT 39
9384 R’EM :EXTRAF’OLATE & BUILD TAG . F  FOR SURFACE
9386 Z9=F (F (100)—i )—INT (F (F (100)—1))
‘?337 Z8=F’~F ( 1 0 0 )— 2 ) — I N T ( F ( F ( 1 0 0 — 2 ) )
ç
~3~ 9 Z9=~ S9/10000—Z9 /’~Z9—ZS)
9390 Z9=INT (F (F (1O0)—2 ) +Z9*(INT (F(F (100 — l )— INT~ F (F:i0~Y’—2m
9392 59=INT (Z9+0.5)+39/10000
9400 PRINT ‘F(lOO) ’ F (lOO)
94 Q2  PRINT ‘WILL STORE ENTRY AS FOLLOWS : F (’ F( 00) ’)= ’89
9404 PRINT ‘WANT TO REENTER BEFORE STORAGE? ENTS 1 (+) OR 2’- ’~
9410 INPUT Z9
9420 60 TO Z9 OF 9440,9450
‘.?430 GO TO 400

~440 GO TO 9380
1450 F(F(100) )=99

~455 REM :ASSIGN TEMP & HUM AT SURF
‘?460 PRINT ‘LAST TAG .TEMF ~ TAG .HUM ‘;P’(1,F’(i,400));’ & ‘;F~~3•F(3,4C,~~

))
9470 P’RINT ‘ OK TO EXTEND THESE VALUES TO 5URF~ ~. (YES) 2 (NO ’ ——
9480 INF’UT Z9
‘~490 GO TO Z9 OF 9540,9510
9500 GO TO 9460
‘~31’) PRINT ‘ENTR SURF TAG.T & TAG .H (TTTT,TTT.TTTT.HHHH)-
9520 INPUT F (i,P’ (1,400)+1) ~F(3.F (3,400)±1)
‘~525 F’(1,400~ =F’ (1,400)+1
‘~530 P’ 3,400)=F’ (3.400)+1
9535 60 TO 9590
9540 REM :EXTENEI LAST T & H TO SURF UF OP’R—SELECTEL’)
9541 FOR N=1 TO 3 STEP’ 2
9545 IF INT’.F (N’F (N,4 00))i=INT (F (F (100))) THEN 9570
9550 P (N,F (N,400)+1) INT (F (F (1OC’)) )+F’ (N,P(N,400) )—INT (F’(N .F (N,400))
9560 P(N,400)=F’ (N,400)+1
‘P570 NEXT N
9590 REM :CALC ALTITUtiE.REFR’ACTIVITY PROFILE F 2 ~ N)
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9600 REM :SET SURF ALT=0
‘~à10 F’(2.400)=F’(3,400)

~620 FOR N=1 TO 399

~à3O F (2,N)=0
‘7640 NEXT N
9650 REM:FETCH SURFACE FRES
9660 V9=10000~~(F(F(100) —INT (FCF (i00))))
9.~7Q REM:CALC LAYER THICKNESSES~ INT (P’(2,N)) CENTIFEET. V9=BOTTOM FRE5~
9680 REM:V8=TOF’ FR, V7=AVG RH, V6=AVG TEMP . V5=SAT VA~ ~~~ U4 =THKNS ~~

)
9690 FOR N=F’ (3,400)—1 TO 1 STEP —1
9700 REH :FETCH TOF’ F’RES

~710 V8=F (100)
9720 Y8 Y8—1
9730 IF INT (F(V8))~~=INT (F’(3~ N)) ANti V8:::’l THEN 9770
9740 IF v8:::.i THEN 9720
9742 IF v8<:::1 THEN 9750
9744 PRINT ‘REACHEt’ END OF FRES FILE WITH ‘;N ;’ LAYER (S) NUT CALCULATED’
9746 GO TO 9940
9750 LIST 9740
9760 STOF ’
‘7770 Z9=( I N T( P(3 ,N)  )— I N T ( F (V 8 + 1  ) ) ) / (  INT (F (V8) — I N T F c ’ S i- l ) )
9780 Z 9 = Z 9* ( F (V 8 ) - I N T ( F(V 8 )  )— ( F (V 9 + 1  ) — I N T C F (V 3 + , t ) ) ) )

~~~~ V8=10000* (F (V8+1)—INT (F (V3+1 )+Z9)
9792 IF V8”1V9 THEN 9800
,~794 LIST 9792
9796 PRINT ‘TOF’ PR= ’ ;v 8, ’BOTTO M P’R= ’ V 9
9’98 STOP
9800 REM CALC AVG RH
9810 V7 500*(F’(3~ N)—INT (F’(3~ N) )+F (3,N+ i)— INT (F (3’N+i)))
9820 R’EM :FETCH AVG TEMF’ V
9930 ti9=( INT (F (3~ N) )+INT (P (3,N+1)) )/2
9840 GUSUB 7000

~850 V4=ti8
9860 REM:CALC SAT VAF F’RES VS USIN G V6

~870 GOSUB 15000
~88o REM:CALC THICKNESS V4 I INCREMENT ALTITU DE I NT ( F ’ (2 . N~~9890 V4=28.8*(V6+273. i6)~~(V9*VS)~~0. ~9900 V4=V4/ 0,18*V7*V5+28,S*~~~V9*V8~~~O,5— 0,O 1*V7*c’5n
9910 Y 4 =— 2 9 ,2 6 3 24 2 *V 4 * ( L O G (V 8 / 1 0 0 0 ) - L O G (V 9/ 1 0 0 0 .
~9I2 IF v4:::o THEN 9920
‘914 LIST 9912
9916 PRINT ‘THKNS= ’;V4, ’N= ’;N
‘?919 STOP
~920 F’(2,N)=P (2’N+1 ,‘+INT ( 100*V4/0..3048+0,5)9925 V9=V8
?93’) NEXT N
p940 PRINT ‘WANT CENTIFT A LTS CORR ESFND’G TO HUM VALUES? 1( f ) ,  

~~( — )

9950 INFUT Z9
2960 GO TO Z9 OF 9980,10000
9970 60 TO ~940
9990 PRINT @41:’FOLLowING ARE LISTS OF TAG.TEMF ’ ALT .0, TAG.HUM :’
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9990 PRINT @41:P’
10000 REM :CALC REFRACTIVITIES & Alit’ TO ALTS
10010 FOR N=1 TO P(3,400)
(0020 REM :GET TIME—TAG t’9 FOR SAMPLE F ( 3 , N )
10030 t’9 INT (F’(3,N))
.L 0040 REII:FETCH TEMF’ 0:3 AT TAG t’9
10050 GOSUB 7000
10060 V6 ti8
10070 REM:CA LC SA T yAP F’RES VS FOR TEMP V6
10080 GOSUB 15000
10090 REM:FETCH FRES V8 MB FOR TAG t’9
10100 V8 tI9
10105 IF F’ (2 ’ N)=0 AND N<::::p’ (2 ,4 00)  THEN lO ioO
10110 GOSUB 20000
10115 IF V8=9999 THEN 10160
10120 REM :CALC REFR’Y N—UNITS , V4
10125 Z 9 = 1 00 0 * ( P ( 3 , N)— I N T ( P’ ( 3 , N) ) )
10130 V4 = 1177,6 *V 8— 0 ,0 5 6*Z 9 *V 5 )/ ( t 3 ~ 273. 16)
.1.0140 V4 V 4 +3 750*Z9*V 5/ (t 18+273 .  16) ”2
1.0150 F’ (2 N) =F (2 .. N) +V4/ 1000
10160 N EX T N
:1.0170 PRINT ‘WANT F ( 2 ~ N)  LIST OF A LT . N  ~? 1( + )  OR ( — )  — —

10180 INPUT Z9
1.0190 60 TO Z9 OF 10220,10230
..0 200 GO TO 10170
10210 PRINT ~4U’FOLLOWING ARE LISTS OF T A G . T ,  A L T , N ,  T A G . H : ’
10220 PRINT @4i~~F’
1.0230 00 TO 21000
:1.5000 REM :CALC SAT yAP’ PR VS ‘lB FOR TEMF’ Vó DEG C; :~~= (1-t.) ’t
15010 Z9= (1— (V6+273.ló)/373. 16)/((Vo+273, 16)/373.16)
15020 V3=1013.246*10~~(0.0 081238*(10~~(—3. 49149*Z9)—1))
15030 Z8=(V6+273.16)/373.16
15040 V 5 =V 5/ (Z 8 5.02808* 10 (7 .902 98*Z 9 ) )
:1.50 50 V5=V5/ 10~~( 1,3816 E— 7 * ( 1 0~~~11.344*u- :8) — 1~~
15060 RETURN
120000 REM FETCH PRES V8 MB FOR TAG 119
20010 IF t’9=>INT (F (1)) ANt I t I9(=INT’~F ( F ( 1 0 0 ) ) )  THEN 20060
20020 LIST 20010

0030 PRINT ‘TAG= ’;D9;’ & IS OUTSIDE TA ’S RANG E FOR F’~~~S FILE ’
2 0033 PRINT ‘ NON—VALI D CODE ‘ ‘9 9 99 ’ ’  A FFL . EE L  TO FR ES ~3 ( A T  N~~~’~~~~~~

’ ) ’

20040 V3~ 9999
:2004 5 GO TO 201 70
:006 0 Z9=1
20070 Z9 Z9+1
20080 IF INT (F (Z9))=)t19 THEN 20140
20090 GO TO 20070
20140 V 8 = ( t i 9 — I N T ( F ( Z 9 — 1) )  ) / ( I N T( F(Z 9 )  ) — I N T ( F ( 9— 1 ) ) )
201S0 V 8 = V 8 * ( F ( Z 9 ) — I N T ( F ” Z 9 ) ) — ( F ( Z 9 — 1 ) — I N T ( F~’ Z 9 — 1 ) ) ) )
2016 0 V 8= 10000* ( F(Z9— 1 ) — I N T ( F ( Z 9 — 1  ) +V 8 )
20170 RETURN
21000 REH:LIST FT,M ,MB ,tIEG—C ,7RH,N ,M—UNITS,G/ h3,t— F’T-C’EP’ .N /M , N,’M—CL ASS
21002 PRINT &41
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.21004 P RINT @4U
21006 PR INT @4 1~~’ ‘ ,‘DETA ILED LIST OF AT MOSF’HE RIC PA RA M ETERS ’
21008 PRINT @41:
21010 PRINT @41 ’ALT (FT) ALT (M ) PR’(MB) T (tIEG—C ) RH’:~~) N—UNITS ‘;
.21020 PRINT @4 1 : ’  M—UNITS G/M3 t l— P’T—t IEP’ N/M N/h—CLASS’
21030 Z$ = ’ 
21040 PRINT @41:Z3;zs;’ 
21050 REH:W9=NTH VALUE OF A LT ( F ’ T )~ W 8 =NTH VALUE OF R~EFR” ’~
21060 FOR N=1 TO F’ (2 .4 00)
21070 W9=0.01*INT (P’(2~ N))
2 1072 IF W 9=0 ANt’ N ::IF’(2 ,400) THEN 21400
21080 W3=1000*(~~(2,N)-INT(P’ (2,N)))
21110 REM :FETCH FR VS MB FOR TAG 09
21120 t’9=INT (P(3..N))
21130 GOSUB 20000
21132 IF V8=9999 THEN 21400
21140 REM:FETCH TEMP I’S tIEG C FOR TAG 09
211 50 G0SUB 7000
21170 W1 1000* (P (3,N)—tr4T (F’(3,N )))
21180 GOSUB 2 1420
.211 90 IMAGE6D.X,6tj,X,5t,.t,X,4tI .2t:X,5tI ,t:X,5tI .tIX .o~~.X, 4t ,2tX ,SD.t IX
21200 PRINT @41 USING 21i9o: L•j 9 ;o ,3o48*L~9~~vs ; t s ;w 1 ;~~8; w8 +o.o -H*w9~~W 2 . W 3
21210 IF N = F(2 ,4 0 0 )  THEN 21400
21220 W 7 = 0 .0 1* I N T ( F ’ (2 ’ N+ 1) )
21230 W6=1000* (F (2,N+1)— INT (P (2 ..N+i)))
.1240 REM :CALC N/M GRAD 145
21250 W 5 = ( W 8 — W 6 ) / ( 1 4 9 — W 7 ) / 0 , 3 0 4 8
21280 IF W 5 ’ (—0.0 7 3 74  THEN 21340
21290 IF W5 ’(O THEN 21320
21300 W$= ’ SUBFR+
21310 GO TO 21390
.21320 W$= ’ NQRML-
21330 GO TO 21390

~1340 IF W~~~— 0 . l 5 7~ THEN ~1~~30
.21360 41= ’ SF R F— —
2 1370 GO T O 2 1390
213b0 WS= ’ TRF ’ -——
21390 PRINT @41 USING ‘ 7 4 D ,4 t iX ’ S A ’~~~S W $
.21400 K EXT N
2 14 10 00 TO 21580
214 20 REM:CA LC ABS HUM L.~~ G RAi~S/CU B tC - ~ ~~~ ~‘E W ~O N T  t’ EF ‘~~~ :Ei~ C
21425 SEM :FIRST CALC W2
214 30 V6 =08
21440 GOSUB 13000
.21450 W2=596*1O* (F 3,N )— INT F’(3’N)))~~V5,1Oi3.23.~373. 1.~/ (~~S~-273. 1~~)
21433 REM:ENT R SBRT HERE IF W 2 IS KNOW N ~ ONLY W3 13 W A N T E L
214 60 REM:NOw CA LC t iEW— P’O INT LIEP 143
21470 V6=t18
,21480 GOSUB 15000
21490 W4=0.01.~( 1000* (F (3.N)—INT (F (3.N) ) ) ~V3
1300 V4=V5

21510 V6=t I8— 1
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.21520 GOSU B 15000
21330 IF ABS (V5—W4)<1 .OE—3*W 4 THEN 21560
21540 V6=ti8— (t,8-V6)~~(V 4-W4)/(V4—V5)
21550 GO TO 21520
:21560 W3=D8—V6
21570 RETURN
:121580 LIST 21600
2 1585 PRINT ‘IF WANT COPY tIISPLAY .. DO SO BEFOR CONTINUING RUN’
21590 STOP’
21600 REM :EN1 OF PRINTOUT; WILL GO TO PLOT.
30000 SEM:F’LOT ALTITUDE PROFILES OF TEMP I HUM
30003 PAGE
30010 REM:SELECT ALT SCALE
30011 N 1
30012 U0 0
30014 U0=U0 MAX INT ( P’ (2 , N) )
30015 IF U0:::’INT(P’(2,N)) THEN 30020
30017 N=N+1
30018 00 TO 30014
30020 IF o.ol*uo:::.ls000 THEN 300~ 0
30030 U0 15000
30040 00 TO 30093
:30030 U0=30000
30095 REM:P’LOT TEMP AXES
.30100 VIEWF’ORT 5,75,5.95
30110 WINDOW —40,30,—S00~ U0
30120 AXIS 5,U0/15,—40.0
:30130 MOVE -40,U0
30140 PRINT ‘~~ I~ KFT’ ’’TEMF (t’EG C)’.’ ‘~~‘RH(~~) ’
30150 PRINT U0/1000,~ ‘.‘~~~tIROF ~~~~~~~~~~~~~~~~~~~~
30160 MOVE —40,2*U0/3
:30170 PRINT ‘~~~‘;2~ U0/3000
30180 MOVE —40 .U0/ 3
30190 P R I N T  ~~~ ‘ ;u0/3000
30200 MOVE -40,0
30 2 10 PR INT ~~0
$0220 MOVE 0,—50~D
30230 PR INT ‘.J0~~’30240 MOV E — 2 0 ,— 3 0 0
302 50 PRINT ‘ H—20~~’
30260 MOV E 20~~— 500
30270 PRINT ‘J~~20LY
30280 REM :F’LOT TEMP’S
30290 117=1
30300 FOR r~-~2 TO P(3,400)
30310 t’9= I N T ( F ’ ( 3 , N— 1 ) )
30320 GOSUB 7000
.30325 t ’0=0.01* INT( F’(2~~N — i ) )
.30330 IF AB S(t ,8 ) :60  OR 110=0 THEN 30390
30340 MOVE t’G,t’O
:30350 t’9=INT (F (3,N))
30360 GOSU B 7000
30365 t I0=0.0L~~I N T( F’ (2 ,N) )
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I
30370 IF ABS (118 :::.6o OR t10 0 THEN 30390
30380 DRAW 1i8,tio
.30390 NEXT N
30395 REM:PLOT HUM AXES
.30400 V IEWFORT 77,127 ,5 ,95
30410 WINDOW 0,100,—300,U0
30420 AXIS 10,U0/ 15
.30430 MOVE 0,—ZOO
130440 PRINT ‘J0~~’
30450 MOV E 50 ,— SOC
30460 PRINT ‘J~ 30t~’
.30470 MOVE 100,— ZOO
:30480 PRINT ‘~~U~~l00~~’
30490 REM :PLOT HUMS
30500 FOR N 2  TO P(3,400)
30510 ti9=1000*(P’(3~ N—1 )—INT (P (3.N— i)))
30 515 D O= O . O 1 * I NT ( F (2 ~ N — 1 ) )
.30520 IF 09: 100 OR tio=0 THEN 30370
:0530 MOV E 09,110
130340 ti9=1000*(F (3~~N )—INT (P (3~ N)))
:30545 DO=O.O 1KINT (P’ (2-N )
.30530 IF 1:9.100 OR tIO=0 THEN 30370
.30560 DRAW 09,110
:30570 NEXT N
30580 C O P Y
30 582 C O P Y
3 0584 COPY
40000 REM :FLOT ALTITUDE PROFILES OF N— I M— UNIT S
40050 VIE W F’OR T 3 ,75 ,5 ,95
40060 W INDOW 2 00 ,4 00 ,— 300 . U0
40070 AX IS 20 .U0/ 15.200 ,O
40080 MOVE 200,U0
40090 PRINT ‘~~~~KFT’~~’ R E F R ’Y ( N— U N [ T S ) ’ ..’ d ,~~ M_ : j N I T 5~
40100 PR INT U0/ 1000’ ‘ .‘~~IdDROF’ s ’  :N 1; ‘J~~~~~~H~~’ ;t’40110 MOV E 200,2* UO/3
.40120 F’RINT ‘~~H ’2~ U0/3000
.40130 MOV E 200’U0/3
40140 PRINT ‘HLd ;uo/3000

~01Z0 MOVE 200,0
40160 PRINT ‘~~0’
40170 MOV E 300 ,—ZOO
40180 PRINT ‘J~ 30O~~’
‘40190 MOVE 240,—SOC
40 200 PRINT ‘JL~24O~~’.40 210 MOVE 360.-SOC
~O220 PRINT ‘J~ 360~~’
40 230 R’ EM:FLOT N—UNITS
~024O t ’T=l
40 230 FOR N=2 TO F’ (2 ,4 00 )
.40260 t’8=1O0O*(P(2~ N—1 )—INT (P (2’N—1)))
‘40270 t’0 0.O1*INT (P’ (2.N—1))
40280 IF ABS (t’8—600)>400 OR’ 110=0 THEN 40340
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40290 MOVE 08,110
40300 t 18 = 1 0 0 0* ( P ’ (2 , N )— I NT ( P ( 2 . N ) ) )
40310 tio 0.O1*INT (F (2,N))
40320 IF ABS (t’8—600).400 OR 00=0 THEN 40340
40330 DRAW t i8 , t i o
40340 NEXT N
403 50 V I EW FORT 77 ,127 .5 .95
40360 WINDOW 300.900.—S0OvUO
40370 AXIS 100,IJO/15,300,0
40330 MOV E 300 ,—ZOO
40390 PRINT ‘JH3O0~~’40400 MOV E 600 ,-SOC
40410 PRINT ~ J1~6OO~~’
404 20 MOVE 900 ,—ZOO
40430 F’RINT ‘J~~~900~~’
40440 REM:FtOT M—UNITS
404S0 FOR N=2 TO P’ (2~~400 )
40460 t : 9 = 1 0 0 0 * ( F ( 2 . N — 1) — I N T ( P ’ ( 2 , N— 1)
4046 5 t ’9=t’9+0 ,O48*0 .01.~ I N T ( P ( 2 , N — 1 . )~40467 t i O = 0 . 0 1* I N T ( F (2 , N — 1) )
40470 IF A BS(t ’9—600 )  390 OR tiO=0 THEN 40320
40480 MOVE 119,110
40490 tl9=i000* (F’(2,N)—INT (F’ (2,N)))
40495 t’9 = t ’ 9+O ,04 3*O .01* INT( F’ (2 ,N )
40497 t’0 0.01* INT P(2 ..NU
40500 IF ABS (t19—600) 390 OR t10 0 THEN 40520
40510 DRAW t’97t10
40520 N EXT N
40522 COPY
403 24 COPY
40 52 6 CO P’Y
40528 FAC E
4 Z000 REM LIST SIGNIF LEVELS ( BASED ON LINEAR ’ FIT OF T~ H TO ALT)
45002 PRINT @41
4 5003 PRINT @41:
45~ O5 PSI @4 1~ ‘~~‘SIGNIF LEVS ( T 1 . , H 1 c )  L 3 T  OF A T MO S PH ERIC PAR A M ETERS ’
4300 PRINT &41
4Z010 DELETE S
450 20 DIM S ( 2 , 9 ) . O ( ~~

)

~4503O RESTORE 4S050
~4 Z04O READ @ 3 4 :S 9 . S 8 ,S . O .~45050 t’ATA 2,0.1 ,OE— 3,Oy-9 .OE4 99,~~.OEt ’~9’O .O .O,O,0.O,01 ,O.- ’~.0E±~

9
4 5033 DATA 9 ,O E+ 99 ’ 0 ,O .0 ,O .O ,9 . O E+ 9 9 ,O ,0 .O .0 .0 ,0 .0 .O ,  1

.
~4 5060 REM:LIST FT . M , M B , D E G — C , Z R H , N , M — U N I T S . G / M 3 , t I — F T - t E F
4 S070 P’RINT @4 1 : ’A L T ( FT )  A L T ( M )  F R( MB ’ T ( L I E G — C )  R ’ H ( Z )  N— U N ITS ‘

4 3080 PRINT @4 1 : ’  M—UNITS G/ N3 t ’—F ’T—tiEF ”
43090 Z $ ’  
45100 PR INT & 4 1 :z s ;z s ; ’  
-451 10 REM:W 9=NTH VALUE OF ALT(FT), W8=NTH VALUE OF REFR’Y
45120 FOR N=P’(2,400) TO 1 STEP’ -1
‘4 5130 W 9 = O .0 1 * I N T ( P ’ (2 , N ) )
35150 W8=1000* (F’(2,N)—INT (F (2,N) ~)
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4 3160 REM:FETCH P’S V8 MB FOR TAG 119
45170 t19=INT(F’(3,N))
45180 GOSUB 20000
-4 5190 IF V8=9999 THEN 45500
45200 REM:FETCH TEMP 118 t’EG C FOR TAG 1:9
45210 GOSUB 7000
45220 W 1 = 10 0 0 * ( P (3 ,N>— I NT ( F ’~, 3 . t 4 ) ) )
.45222  REM:CALC ABS HUM 142 ~ r:EW —F’ r—t ’ EF ’  143
45224 GOSUB 21420
45230 P’9=1,1+t’8/1000
45240 N9=100*W9+1.OE—3
45230 IF N9 1.OE—3 ANt’ INT (S (M,9))=O A N t I INT (S (M,2)) 0 THEN 42~~00
45260 GOSUB 45520
43270 F’9=2+W1/1000
45280 GOSUB 43520
43285 IF N= 1 THEN 43300
.4 529Q  IF 88 : 1: 1 THEN 45340
45300 S8=0
45320 IMAGE6tl .X,6t,.X,3tI,DX, 4tI ,2tl~~.5tI .t.(,5tI .t,X,~~t:.;.4D. ’;.5tI .r;.
45330 PRINT @4 1: USING 43320:0
.45340 O (1)=W9
453 50 O ( 2 ) 0 .3048 *W 9
.15360 O (3)=V8
.45370 O (4 ) =t ’ 8
43380 O (5)=W 1

‘4 5390 O ( .~
) =WS

~5400 O (7)=W8+0,048*149
45410 O ( 8 ) = W 2
45420 O ( 9) = 1 43
45500 NEXT N
4 3310 GO T O 49000
45320 REM:FINt’ S IGNIFICANT VALUES
45330 REM :INPLIT IS ID—TAGGED VALUE F’S ~ LINEARZ T ’~ BASE N9
45540 R’EM:INF’UT TOLERANCES ARE S (M ,1 )
4 5550 R’ EM:OUTF ’JTS:BASE—T A GGE L’  VALUES S ( M ’ 2 )  14 ITH TLAG 33=1 ~E .  3~~~~1F
45560 M=INT (P’9)
4 5570 REM:CALCULATE NEW SLOPE Sui,5
43580 S ( M , S ) = ( F ’ 9 — I N T ( P ’ 9 ) — ( S ( h , 2 ) — I N T ( S ( M , 2 ) ) ) ) / ( H 9 — t ~ lT~~S ( ’ ~ . ) : ~
45660 R’EM:TEST NEW SLOPE
4 56 70 IF S ( M ,5 ) = : : : .S ( M .3 )  AND S ( M , 5 ) ’ ~= S ( M . 4 )  THEN 45.~92
45680 SEM:NEt4 SLOPE NOT OK~ SET FLA G
45690 98=1
.45692 R’EM UF’ t~ATE LAST LEVEL
4 5694 S ( M ,8 ) = S ( M , 9 )
45696 S (M,9)=INT (N9)+ (F9—INT (P9))
.45700 IF M::S9 THEN 43930
45720 S’EM :FOR’ ALL M~ DECLARE LAST VALUE IF S1GNIF~ SET NEW LIMITS
43730 FOR M=1 TO S9
45735 IF S8~~ 1 THEN 43762
45740 S(M .2)=S (M,8)
457Z0 S (M,3)=—9.OE+99
43760 S (M,4)=9.OE+99
43742 R’EM :CALCULATE NEW ACCEPTANCE SLOPE LIMITS

Figure D-4. Listing for Fourth File of Baroswitch
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45 764 IF N9: ::.INT(s(t l ,2)) THEN 45772
45766 5(M~ 6)=9(M,9)—INT (S (M~ 9) )+S (h,1)— .S (ri,2)—INT (S (M,2)))
45767 S(M~ 4)=S (M .6)/(N9—INT (S (M,2)))
45768 S(M,7)=S (M,9)—INT (s (M,9))—S (M,1)— (S (M,2)—IN’r (3 (.~ ,2fl)
45769 S (M,7)=S(N,7)/(N9—INT (S (M,2)))
45770 60 TO 43730
45772 S (M,6)=S (M,9)—INT (S (M~ 9) )—S (M, 1 )— (S (M .2)—INT (S (M .2)))
45773 S (M,6)=S (M,6)/(N9—INT (S (M,2)))
45774 S(M,7)=S (M,9)—INT (S (M,9))+S (M,1)— (S (M,2)—INT (S (h,2)))
43775 S~ M~ 7)=S (M,7)/(N9—INT (S (Mr2)))
45780 REM :uF tIAT: SLOPE ACCEPTANCE LIMITS. START WITH TEST OF hI’4 SLOPE
45790 IF S(M,6). S (M,3) THEN 43820
.45800 REM:MIN ACCEPTABLE SLOPE OK AS IS
43810 GO TO 43840
43820 REM UFL’ATE MIN ACCEPTABLE SLOF’E
43830 S (M .3)=S (M,6)

4 5840 REM:NOW TEST M~~X SLOPE
4 5850 IF S ( M , 7 ) < S ( m ,4 )  IHEN 45880
-45860 REM: MAx A CCEPTABLE SLOPE O . k .  AS IS
4 5870 GO TO 45900
•~588O REM:UP’t ’AT E MAX ACCEPTABLE SLOPE
45390 S(M,4)=S (N,7)
35900 NE XT M

~45901 M=M— 1
35930 RETURN
49000 R’EM:LIST ATMOSF’HERIC PARAMETERS AT MAN DATORY FRES LEVELS Y (M )
49001 PRINT @41~4900 2 PRINT @4 1
49003 PRINT @4 1~~’ ‘ ,‘MANt IA TO S’Y LEV ELS’
49004 PRINT @41
4900 5 PRINT &4 1 : ’A L T ( FT )  A L T ( M  P S ( M B )  T ( t E G — C )  RH~ Z )  N—UNITS ‘;
49006 PRINT @4 1 ’ M—UNITS G/ M3 t I— FT- r IEF ’
49007 Z;= ’ 
4~~008 PRINT @41: :s ;:s;’  
49010 D IM Y ( 7 )
49020 RESTORE 49040
49030 READ @34 ’T ’ . M

49040 DATA 10O0~ S50’ 700’50O~~40O, 30O~~2 Z 0 ’ O
49050 REM :FETCH SURF F’RES FROM .~ A RRAY
49060 V8=1OO00* (F (F (10O)~~— IN T( F¼ F (L0 fl)~~
4~~O7O REM :F ETCH T IME—TAG 119 FROM A R R A Y  UE ’4:~ ~~

‘
~~~

‘ 

~8
49080 GOSUB 49370
4~~090 REM:USE TAG 119 IN P’ ( 3 , N)  TO FIND N & INTERF’ FRACTION ‘~U
49093 IF 119=1 THEN 49360
39100 GOSUB 49510
49 110 S EM :USE ~ & NO TO GET ALT 149 FROM t s ( 2 ~ N)
491 20 W 9 = I N T ( P (2 , N ) )
4~~130 Z 9 = t N T ( F ’ (2~~N— 1) )
49140 W 9 =0. ’ D 1* (W 9 + NO~t ( Z 9 — W 9 ) )
49150 SEM:USE N I NO TO GET N-UNITS 148 FROM F ’( . N )
49160 W8=F’(2’N)—INT (F (2.N))
49170 Z9=F’(2,N—1)— INTcF’ (2,N— 1)

Figure D-4. Listing for Fourth File of Baroswitch
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49130 W8=1000*(148+NO*(Z9-W8))
49190 REM:FETCH TEMP 118 FOR TAG 119
49200 GOSUB 7000
49210 REM:USE N & NO TO GET ZRH, ~1
49 220 W 1 = F ’ ( 3 , N ) — I N T ( F ( 3 , N ) )
49230 Z9=F’ (3,N—1)—INT (P (3,N—1))
49240 W1=1000* (W1+NO* (Z9—W1 ))
49250 R’EM:CALC ABS HLIM 142
49252 Vó=t ’8
49254 GOSUB 15000
49256 W2=596*0.01*W1*V5/1013.25~ 373. 16/(118+273,16)
49258 REM ;CALC t’EW—PT—t’EF’ 143
49260 GOSUB 21433
49270 PRINT @41 USING 45320:W9,0,304S*W9,VS,t18,W1,148,uS+0.043*W9,142,143
49280 IF M::~0 THEN 49320
49290 REM :SURF PR’ DONE. OMIT 1000 MB IF SURF PR ‘:: lOOO
49300 IF V8:::’1000 THEN 49320
49310 M M+1
49 320 M=M+1
49330 IF M=8 THEN 49360
49340 V 8 = Y ( M )
39330 GO TO 49070
49333 PRINT ‘END OF PROCESS NG’
49360 ENI’
49370 REM:FETCH TAG t19 FOR F’S V~49380 t9=F (100)
49390 Z8=10000*(F(t’9)—INT (F(t’9)))
49400 Z9=10000* (F (t19—1)—INT (F (t19—1 )))
49410 IF V8<Z9 THEN 49480
494 20 IF V8 ( Z8 THEN 49460
494 30 L IST 494 20
49440 PRINT ‘FR V8 TOO GREAT FOR TABLE F( ) ‘
494 50 STOP’
49460 t’9=INT (F(D9) )+INT( ‘.V8—Z 8)/(Z9—Z3)~~

( INT (F (t .9— 1 ) ) —  E~J T ( F (~~9)
49470 GO TO 49500
4~~480 t19=D 9—1
49483 IF t1 9 1  THEN 49S00
49490 GO TO 49390
49300 RETURN

~9510 F’EM:USE TAG 09 10 FIND INTE RF BASE N & F R A C T : o N  40 F9: )M ~‘( 3 .
4~ 520 N=P’ .3 ,400)
49330 2 S = I NT ( F ’ ( 3 ,N) )
49540 Z9 INT (E (3,N—1) )
49550 IF t’9<Z9 THEN 49620
49360 IF t,9:: 28 THEN 49600
49370 LIST 49360
49380 PRINT ‘TAG 1:9 1:: TABLE TAGS’
49590 STOP’
49600 N0= (D9-Z9)/(Z9—Z8)
49610 GO TO 49640
49620 N=N—1
49o30 GO TO 49330
49640 RETURN

Figure 0-4. Listing for Fourth File of Baroswi tch
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APPENDIX E. PROGRAM LISTING FOR CAPS DROPSONDE ANALYSIS

The four program files of cassette IX , CAPS Dropsonde Analys is ,

are listed in the four figures of this appendix as tabulated below.

Cassette File on F i gure
Number Cassette Program Name Number

IX 1 CALIBRATION AND ACQUISITION E-l

IX 2 REDUCED FILE BUILDER E-2

IX 3 TEMP. PRES , HUM TABLE BUILDER E-3

IX 4 OUTPUT REPORT GENERATOR E-4



r .. -

~~

. .  
.

~~~~~~~~~~~~~~~~~~~~~~~~~

- . .

100 GO TO 1000
110 DELETE 10O0~ 3110
120 PRINT ‘SET HF’ AS AtIt’R 3 FOR INPUT. ENTER MINUTES OF DATA ( :11,0 ‘
130 INIT
140 Y 0
160 INPUT M
170 M=320*M+160
180 DIM Z$t2),T (M),U$ (17),T$(14)
[85 T=O
190 PRINT @3,32:’PF7G1S17;R’
200 ON 550 THEN 220
210 WAIT
220 FOR N=1 TO H
230 INPUT @3:U$
240 T$=SEG(U$ ,7 ,6 )
250 INPUT @3:U$
260 U$=SEG (U$~ 6,7)
270 T$=T$&U$
280 T (N)=VAL (T$)
290 NEXT N
300 OFF 550
310 PRINT ‘FR’S CR WEN RIIY TO CK INF’UT ’
320 INF UT Z$
330 PRINT I
360 PRINT ‘ENTER 1 (REtIISPLAY ) OR 2 (CO NTIN UE) OR 3 (A B O R T ) ’
370 INPUT 2$
380 30 TO VAL (Z$) OF 310,410~ 390
39Q PRINT ‘RUN ABORTED’
400 END
410 PRINT ‘PREPARE TO STORE tIATA ON INTERNAL TAPE. ENTER FILE NO. ’
420 INPUT Y
430 PRINT ‘WILL STORE IN FILE ‘ ;Y ; ’ . ENTER + WEN Rt’Y’
440 INPUT Z$
450 IF Z$= ’+’ THEN 490
.460 LIST 410
470 PRINT ‘RU N A BORTE D ’
480 STOP’
490 FIND ‘(
300 MARK 1’lO* (M+l)
510 FINEI Y
315 WRITE M
520 WRITE T
550 PRINT ‘FILE WRITTEN’
560 END
1000 PAGE
1003 PRINT ‘ REFRACTION DROPSOt4 t’E t IATA A NA LY2 E R — —  NAIIC AVTI’’
1010 PRINT
1020 PRINT ‘ENTER P506 S ELECTION 1 OR 2~ 1-CAL &A CQ 2— A NALYSIS  — —

1030 INPUT Z
1040 GO TO 2 OF 2000,3000
2000 INIT

Figure E-1. Listing for First File of CAPS Dropsonde
Program, 8 June 1978 (Page 1 of 3)
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I
4010 P R I N T • ‘.‘CALIBRATION ANt’ t’ATA AC QUISITION’
4020 PRINT
‘030 PRINT
2030 PRINT ‘ENTER DROP’ DATE ANtI NUMBER YYMMI ID NN) -—
2060 INPUT D,N$
1070 PRINT ‘ENTER ZULU LAUNCH TIME (HHMHSS) -— ‘;
2080 INPUT IS
2090 F’RINT ‘ENTER ZULU SPLASH TIME (HHMMSS) -—
2100 INPUT U3
2110 PRI ‘ENTER PRESSURE ALT AT LAUNCH I P’R’ES AT SURFACE KFT,MB) -- ‘

~~

2120 INPUT P1,P2
4130 PRINT ‘ENTER SONLIE SERIAL NO. (NNNNNN ) -—
2140 INPUT SS
2144 PRINT ‘ENTER REFERENCE VOLTAGE RATIO — —  ‘i
2146 INPUT KO
2150 PRINT ‘THERM LOc KIN: ENTER KOHMS ANt ’ DEC C ( RR . R RR , T T , T)  —-
2160 INPUT R3.13
2170 PRINT ENTER HUNL LOCKIN S’ES IN KDHMS (R’R.RRR) —— 1;

2180 INF’UT R4
2181 DIM L(3 ,6 )
.2182 PRINT ‘ENT P’RES COEF L(1,1— 6) ‘i
2183 INF’UT L (1,1) ,L( 1,2) , L (1~~3) ’  L ( 1,4 ) ,  L ( 1,5)  L ( 1 ,6 )
2185 PRINT ‘ENT PRES COEF L (2,1—6) ‘;
2186 INPUT L (2~~1) ,L (2,2) ~1.(2~ 3) ,L (2,

4) ,L (2i5) ~L (2,o)
2188 PRINT ‘ENT F’RES COEF L~ 3,1— 6 ) ‘;
2189 INPUT L (3,1),L (3,2),L (3,3)’L (3,4),L (3,5)’L 3,6)
2210 PRINT ‘ENTER OPERATOR—DATE COIIE (ABCYYhMti t~) - —

2220 INPUT 0$
2432 PRINT IF WANT COPY OF THIS PAGE , ENTER + (IF NOT, ENTER — )  — —

2434 INFUT ZS
2436 IF Zs<::.’+’ THEN 4440
2438 COPY
2440 PAGE
2430 PSI ‘r’AIE (YYMME’t’): ‘;t ;’ OROF’ NO. ’;Ni;’ SONE’E SER. NO. ‘ ;ss
2470 PRINT
2480 PRI ‘THERM LOCK—IN: ‘;R3;’ KOHMS AT ‘;13;’ tIEG C’,’ HUML ‘;R4;’K’
2490 PRINT
2500 PRINT ‘,‘LAUNCH ’, ‘SPLASH ’
2510 PRINT ‘TIME (HHMMSS)’~~T$,U$
2315 PRINT
2520 PRINT ‘F’RES. (KFT,~iB) ’,F1.P2
2530 PR INT
2534 PRINT ‘PRESSURE COEFF OF ARRA Y L (3,6) ARE AS FOLLOWS:’
4536 PRINT L
2338 PRINT
2360 PRINT ‘ ,0$
2570 PRINT ‘WANT CHANGE CAL DATA? (ENTR+ IF ES, - IF NO~~~’
2575 INPUT Zi
2580 IF Z$:..:: ‘— U THEN 2584
2582 GO TO 2630
2584 PRINT ‘ENTR CHANGE (EG:F’l=NN .N> THEN RUN AFTER STOP”
2386 STOP’

Figure El. Listing for First File of CAPS Dropsonde
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I
2588 60 TO 2440
2630 COPY
2632 FRINT @41:
2634 F’RINT @41
2636 PRI ~41:’DATE (YYMMt’t’): ‘;t ;’ 1IROF No .’;Ns;’ SONIIE 5ER. NO , ;s-~
‘637 F’RI @41’’THER LOC—IN : ‘;R3;’ KOHMS ~? ‘;T3;’ DEC C’~~’ HUML : ~R’4 ; K’
2638 PRINT @4 1:’ LA UNCH ALT ‘ ;P1;’KFT’ ,’LA UNCH F’RES ‘ ;P’2 ; ’ M B’
2639 P’RINT &41:’F’RESSURE COEFF OF ARRAY L (3~ 6) ARE AS FOLLOWS: ’
2640 PRINT @41:L
2643 PAGE
2660 F’RI ‘PREPARE TO STORE CAL t’ATA NOTE CASS NO, I LOAD CASS IN 4051’
2665 PRINT ‘ASCERTAIN FILE 1 ON CASS HAS BEEN MARKED BEFORE CONTINUING ’
2670 PRINT ‘ENTER CASSETTE NO. AND ADDRESS OF CASSETTE UNIT (NN) -—
2680 INPUT X
2690 TLIST
2695 PRINT ‘ANY FILE $ >= SPECIFIED $ WILL BE t’ESTROYEL”
2700 PRINT ‘ENTER FILE NO. FOR STORING CAL IIATA (FF) -—
2710 INPUT Zi
2720 FIND Z 1
2730 MARK 1,3000
2740 FIND Zi
2730 F’RINT &33:t ’ ,N$,T3 ,U$,F’ 1 , F’ 2 ,S- $ ,T 3 , R3 , R ’ 4 , L , K 0,O S
2753 CLOSE
2760 PRINT ‘CAL DATA STOREt’ IN FILE ‘;zi; ON CASSETTE ‘ ;x ;’  ‘ ;os
4761 PRINT ‘IF WANT TO WRITE ANOTHER CAL t iA r A  FI,_E, ENTER + (— IF N O T ) ’
2762 INPUT Z$
2763 IF ZS= ’+’ THEN 2660
2763 GO TO 110
2990 STOF
3000 REM:t’ATA ANALY S IS STA RTS HERE
3010 DELETE 100,2990
3020 PRINT ‘WILL REALi DATA ANALYSIS PROG FROM INTERNAL CASSETTE FILE 2’
3030 FRINT • ENTER R WEN ROY ——
3040 INPUT SS
3050 IF SS= ’R’ THEN 3090
3(60 LIST 3020
3070 PRINT ‘RUN ABORTED’
3080 STOF’
3090 FIND 2
3100 AP F’ENti 3110
.3103 REM :FILED IN CASS S~ FILE 1, P’K—MCW—780216
3107 REM :MOt’IFIED FOR CONTINUOUS FRESSURE SENSOR . FK-7 8021ô
3108 REM :MOtIIFICAT ION— At’D OF REFERENCE VOLTAGE RATIO (RO) INPUT
3110 REM:t’ATA ANALYSIS PROG WILL BE AF’F’ENIIEII HERE

Figure El. Listing for First File of CAPS Dropsonde
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.3110 REM:THIS PROGRAM (FROM FILE 2 ASSIGNS FILE NOS . TO BE PROCESSE D
3111 tIELETE L
3112 DELETE 2991,3109
3113 DIM L (3,6)
3114 PRI ‘LOAtI ‘‘SAFE’’ DATA CASSETTE INTO CONSOLE. ENTER FILE NOS. OF’
3116 F’RINT ‘CALIBRATION A Nt I t’ATA FILES TO BE PROCESSED (CC titi ) ——
3118 INPUT Z9,Z8
3119 60 TO 4225
3120 REM:REAEI CAL FILE
3121 FIND Z9
3122 INF’UT @ 33:111 ,N0 ,T 1 ,T2 ,P1 ~P2~~S0, T3 ,R3 ,R4~~L~~K0
3123 GO TO 3260
3150 REM:LOONING FOR DA T A  SPINES
3151 IF A (N9)=0 OR C (N9)=0 THEN 3170
3152 IF A ( N9 ) = > C ( N9 ) THEN 3162
3154 L9=C ( N9)/A ( N9 )
3156 L8 8(N9)/A (N9)
3158 L7=B (N9)/C (N9)
3160 GO TO 3 168
3162 L9=A (N9 /C (N9)
3164 L8=A (N9)/B N9)
3166 L7 C (N9)/B (N9)
3168 IF L8:::.L9*1.02 OR L7( 1/L9/1.02 THEN 3174
3170 L9 1
3172 GO TO 3176
3174 L9=2
3176 RETURN
3260 PRINT ‘ENTER TIME INTERVAL (SEC.) FROM LAUNCH TO XMITTER ON — —
3262 INPUT TO
3264 PSI ‘FOR AUTOCOPY&F’AGE , ENTER 1~ AUTOPAGE ONLY, 2; NEITHER~ 3 ——
3266 INF’UT S9
3268 GO TO S9 OF 3274,3280,3286
3270 END -

3272 REM:WRITTEN77O41Z,LOADED77O5O 4,t’EBUGGEI’770505,INTEGRATEt’770705 MOW
3274 REM :START HERE FOR AUTOCOPYIPAGE
3276 F’RINT @32,26:3
.3278 GO TO 3290
3280 REM:START HERE FOR AUTOF’AGE
3282 PRINT @32,2~~:2
3284 GO TO 3290
3286 REM :START HERE FOR MANUAL COF’YIF’AGE
3288 PRINT @32,26:0
3290 REH READ I UNPACK tIATA FROM FILE
3292 DIM A (4),B (4),C (4),O (4)
3294 RESTORE 3498
3296 READ @34:T9,T8,T7,T6,A,B,C,ti
3298 DATA 0,0,0,1,0,0,0,0~ 0,0~ 0~ 0,0,O’0,0~ 3.0E—5’3.0E-S’1 .OE—3 .2.0E—5
3300 REM :INITIALIZE FOR GETTING SIC F’ER RATIOS USING SIC LEV SUBRT
3302 DIM P(3,400),S(3,8)
3304 FOR 19=1 TO 3
3306 FOR 1 8 1  TO 400
3308 P(I9,18)=0
3310 NEXT 18

Figure E-2. List ing for Second File of CAPS Dropsonde
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3312 NEXT 19
3314 RESTORE 3318
3316 REAL’ @34:P (1,400),P(2,400),P(3,400),S
3318 DATA O,0,0,0,O07,0~ —9. 9E+99.9.9E+99.0,O,O,O,0.007,O,—9.9E+99
3320 DATA 9.9E+99,O,O,0,O,O.008,O,—9.9E+99,9.9E+99,0,0,O,O
3322 F’RINT ‘SELECT DATA SOURCE : 1=PACKELI FILE, 2=RELzUCEL’ FILE --
3324 INPUT S9
3326 GO TO S9 OF 3346~ 3330
3328 STOP
3330 F’RINT ‘FUT ’’SAFE’’CASS (FILE 23=F ARRAY ) IN 4051. ENT S WN Rt I Y -

3332 INPUT S$
3334 IF S$= ’R THEN 3338
3336 60 TO 3330
3338 DIM P(3,400)
3340 FIND 23
3342 REAL’ @33:P
3343 PRINT ‘CK I CORRECT P (M’N)~ THEN ‘‘RUN (LINE $ AFTER STOP)’’ .’
3344 STOP’
3345 30 TO 3382
3346 FIND ZS
3348 REAL’ &33:Z7
3350 Z6=0
3352 Z6=Z6+1
3334 REALI @33:ZO
3356 GO TO 3360
3358 PRINT @41:Z6,Z0;
3360 REM :UNF’ACK FI;~ST HALF ZO TO GET PERIOD ZI
3362 Z1=INT (ZO)/1.OE+8
3364 REM :PROCESS UNPACKED VALUE
3366 GOSUB 3384
3368 REM:UNFACN I PROCESS SECONt’ PERIOD
3370 Z1= (Z0—INT (ZO))/100
3372 GOSUB 3384
3374 REM :WAS THIS WORtI THE LAST IN FILE?
3375 REM :SEV SEC P’RE-LAUNCH DATA MUST BE IN PACK FILE FOR SLR1 : VALUE

- 3376 IF Z6=Z7 THEN 3378
3377 GO TO 3352
3378 T9=T9+4
3379 A=O
3380 GCSUB 3498
3381 PRINT ‘LAST ENTRY HAS BEEN REAL’ FROM P’A C~ ED LA T A  F tLE’
3382 GO TO 3973
3383 GO TO 4195
3384 REM : TEST ING I MAINT A INING SYNC
3385 REM :T9 SAMFS ENTERED STACK SINCE LAUNCH. 13=LAST REF TAG
3386 IF T9=O THEN 3312
3388 60 TO T6 OF 3396,3406~ 34 O6 ,34 66
3390 LIST 3388
,3392 PRINT ‘T6 ’ T6
3394 STOP
3396 R’EM CYCLE SHIFT
3398 A O = A ( 4 )  

-
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3400 A=B
3402 B C
3404 T9=T9+4
3406 IF z1:::.1/Li. AND :1 ,:1/Lo THEN 3440
3408 IF Zi=>1/L2 AND Z i =1/Li THEN 3416
3410 REM:Z1 NOT DATA AND NOT REF. AFP’LY NON—VALI D TAG (.1)
3412 Z 1=O. 1+Z 1
3414 60 TO 344 0
3416 60 TO To OF 342O~ 3426 ,3432~ 3418
3419 STOP
3420 C(1)=0.99999
3422 T6=T6+1
3424 T7=T7+1
3426 C(2) 0.99999
3428 76 T6+1
3430 T?=T7+1
3432 C (3)=0,99999
3434 T6=T6+1
3436 T7=T7+1
3438 00 TO 3384

~344O GO TO TO OF ~448,3454,34.~O.3466
3442 LIST 3440
3444 PRINT ‘To = ’ ; r o
3446 ST OP
3448 C ( 1) =Z1
3450 T6=2
3452 GO TO 3592
3454 C (2 ) = Z 1
3456 T6=3
3458 GO TO 3592

~3460 C ( 3 ) Z1
3462 T6=4
3464 GO TO 3392
3466 IF Z1=>i/L2 AND Z1 =1/Li THEN 3482
3468 REM:REF EXF’ECTEL’ BUT MISSING ; AI D SYNC—LOSS TAG •9Q TO DOOR SAM F’ S
3476 C ( 4 ) =Zi
3478 C=O .99+C
3479 GO TO 3484
3482 T8=T9+T?
3483 C ( 4 ) = Z 1
3484 T 6 1
3485 PRINT ‘T9,T7’TS= ’,T9.T7,T8
3486 PRINT ‘B= ’ ;T 9 + T7- 7 + B ( 1 ) , T ° + T 7 — 6 ÷ B ( 2 ) , T 9 + T 7 — 5 + ? ( 3 ) ,T 9 + T 7— 4 + B ~~

4 )
3488 REM:RESTORE CYCLE IN ARRAY B~ IF NEEDED
3490 GOSUB 3594
3492 REH:CALC ULA TE PERIOD RATIOS IN AR RAY A
3494 GOSUB 3664
3496 PRINT @ 4 1 : A ( 1 ) , A ( 2 ) , A ( 3 ) . T 9 + T 7 — 8 + A ( 4 )
3498 S’EM:SCAN ARRAY A I DETECT SIC RATIOS
3300 FOR N8=1 TO 3
3502 P9=N8+A(N8)
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3304 N9=T9+T7- 12+N8 
-

3306 GOSUB 3695
3508 NEXT N8
3310 GO TO 3592
3512 REM:LOOKING FOR FIRST SYNCHRONIZED CYCLE
3514 GO TO 16 OF 3516~ 3522~ 3522,3522~ 3532
3316 REM:IS Zi A REF SIGNAL?
3518 IF z1=:::.1/L2 ANt’ Z1- - =1/L1 THEN 3536
3520 60 TO 3388
3522 REM :IS Z1 A DATA SIGNAL?
3524 IF Z1::- i/L1 AND Z1-(=i/L0 THEN 3542
3526 PRINT ‘FALSE START, To= ’;To
3528 T6=1
3530 GO TO 3512
3532 IF Z 1=>1/L2 AND Z 1<=1/L 1 THEN 3366
3334 GO 10 3526
3536 T6=2
3538 B(4)=Zi
3340 GO TO 3538
3542 60 T O TO OF 3344,3548,3554,3560.3544
3544 LIST 334 2
3346 STOP
3348 16 3
3330 C (1) Z1
3532 60 TO 3589
3354 16=4
3336 C(2) Z1
3538 60 TO 3588
3360 T6=5
3562 C (3) Z1
3564 60 TO 3588
3366 REM:T9 IS NO. OF SAMF’S ro ‘ENTER’ STACK SINCE LAUNCH
3568 T9=TO*1O+8
3569 T8=T9
3570 16=1
3572 C(4) Z1
3574 PRINT Z6+T7 + Z1
3576 PRINT
3578 PR INT ‘LAST 5 SAMPS ARE FIRST CYCLE F’ASSING s :ttR RANGE T :sT’
3380 PR INT
3582 P’RINT ‘REF STARTING 1ST SYNC CYCL E (TIME—TAG + PER): ;T9—4+~~~~
3584 F’RINT ‘FOLLOWING SAMPS ARE OUTPUT FROM SYNC TEST ~ MA INTENANCE ’
3586 GO TO 3392
3588 REM :PRINT FILE ENTRY N0. (Z6) & PERIOD
3390 PRINT Z6+T7+Z1 ’
3592 RETURN
3394 REM:VALILiATE DATA IN ARRAY C USING LIMITS IN t~
3396 FOR N9=1 TO 4
3398 GO TO N9 OF 3606’36O0,3604~ 3606
3600 tI(2) 400*ti(2)
3602 GO TO 3606
3604 t ’ (2 ) t 1(2 )/4 00

Figure E-2. Listing for Second File of CAPS Dropsonde
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3606 IF A B S ( A ( N 9 ) — C ( N 9 ) ) < D ( N 9 )  OR A B S ( B ( N 9 ) - C ( N 9 ) ) : D ( N 9 )  THEN 3610
3608 PRINT ‘C ’;N9;’) FAILS VAL TEST.TIME—TAGGEL’ F’ER.= ’;T9+T7—4+N9+C N9)
3610 NEXT N9
3612 REM:RESTORE DATA IN ARRAY B
3613 N8=O

1 3614 FOR N9=1 TO 4
36 13 IF N9<::::•3 THEN 3619
3616 IF A (N9)/B (N9)<1.02 ANt’ A (N9)/B(N9):::O.980392 THEN 3642
3617 GOSUB 3150
3618 GO TO L9 OF 3642,3628
3619 IF ABS(A (N9)-B (N9))(t’(N9) THEN 3642
3620 REM:B N9 NOT OK. CAN C N 9)  BE USED TO RESTORE?
3622 IF A BS (A ( N 9 ) — C ( N 9f l ( D ( N 9)  THEN 3628
3624 REM :c N9 NOT OK FOR RESTORATION
3626 GO TO 3642
3628 REM:RESTORE B ( N9 )
3630 PRINT
3632 PRINT ‘RESTORED FAcK—woRD~~’;Z6— 1;’ FROM ‘;T9+T7—8+N9+B (N9);’TO ‘;
3634 B (N9)= (A (N9)+C (N9))/2
3636 PRINT T9+T7—8+N9+B(N9)
3638 PRINT
3640 60 TO 3646
364 2 RL.1:N0 RESTORATION.  INCREMENT COUNT OF NON—RESTORED 3AMF S (NB)
3644 N8=N8+1
3646 NEXT N9
3648 IF N8<4 THEN 3652
3630 GO TO 3o60
3652 PRINT
3654 PRINT ‘RESTORED CYCLE FOLLOWS:’
3656 PRINT T9+T7—7+B (1),T9+T7—6+B (2),T9+T7—5+B (3),T?+T7-4+P (4)
3658 PRINT
3660 N8=0
3662 RETURN
3664 S’EM:CALCULATE PERIOD RATIOS IN ARRAY A
3666 IF A (1)=O AND A (2)=0 AND A (3)=O THEN 3690
3668 IF AO=: :-l/L2 AND A0< 1/L1 ANti A B S ( A 0 _ A ( 4 ) ) : : 1i(4 ) THEN 3~~7~3669 C ( 1) = O .999
3670 C(2)=0.999
3671 C (3)=0.999
3672 PRINT ~41:’TAGS ‘;T9+T7— 13;’&’;T9+T7—9 ;’ FAIL REF C[

~~F ; - ’ . f  .~~~~~~;

3674 GO TO 3690

~3676 FOR N 9 1  TO 3
3678 IF A (N9)-::1/LO THEN 3686
3680 L I S T 3678
3682 F’RINT ‘A (N9)= ‘ ; A ( N 9
3686 A (N9)= (A0*(4—N9)+A (4)*N9)/(4*A (N9))
3688 NEXT N9
3690 RETURN
3695 REM:T HIS SBRT MODIFIED TO MAKE ENTIRE LEVEL SIC IF ANY
3700 REM :ON THAT LEVEL ARE SIC— FK-780310
3703 REM :INPUT IS Ill—TAGGE D F’ER’IOt’ RATIO P9 AT TIME N9 ( SAM P L E NO.)
3710 REM:INF’UT TOLERANCES ARE S (M ’l)
3713 REM:OUTF’IJTS ARE TIME—TAGGEL ’ SIGNIFICANT LEVELS F’~~~.N
3720 REM:F’ (M,400) IS NO. OF SIGNIF LEVS STORED

Figure E~2. Listing for Second File of CAPS Dropsonde
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I
3980 REM :DATA CONTINUITY TESTING ANtI RESTORATION
3983 REM:E9=RATIO RATE LIMIT, E8=TEMF’ RATE LIM, E7=F’RES LIM E6=HUM LIM’
3990 REM:E5=RATIO RATE , E4=THIS TAG—RATIO , E3~ F’OINTER IC) LAST CON RATIO
3993 PRINT ‘TO LIST PER . RATIOS BEFOR GAP ’ PROC’G~ ENTR ‘‘+ ‘‘ -—P 4000 INPUT S$
4005 IF S$<:::.’+’ THEN 4030
4010 PRINT @41:’TIME-TAGGED PERIOD RATIOS BEFORE GAP’ PROCESSING ’
4015 PRINT @41 F
-4020 F’RINT CN DATA LIST & MAKE NEEtLEt1 CHANGES BEFOR CONTINUING RUN ’
4025 STOP

1 4030 tI Th P(3~ 4OO),R (3)
4035 RESTORE 4043
4037 REM :E8,E7~ E6 ARE ALLOWED T ,P,H TRENDS— RAT OF RAT PER FRAM E
4038 REM:R IS $ OF T -TA GS CF TREND = NOISE
4040 READ ~34:E8,E7,E6~~R
404 3 DATA 1.003,1.003,1 ,32,14 ,14~~3 .3
4030 FOR M 1  TO 3
4053 PRINT ‘ ‘ ,‘S TA RT M= ’ ;H
4060 GO TO M OF 4065,4075,4083
4065 E9=E8
4070 30 10 4090
4075 E9=E7
4080 60 TO 4090
4083 E9 E6
-4090 REM :FINtI FIRST RATIO I N  EXPECTED RANGE
4095 N 1
4100 E3=P(M,N)
4 103 IF E3— INT( E3 Y>O.1 ANti E3—INT ( E3) - ( O .9 3  THEN 4120
4110 N N+1
4115 60 TO 4100
4120 E3=N
4123 N=N+1
4130 E4=P(~1,N)
4133 E5=(E4—INT (E4) )/(F’(M,E3)—INT (F’(M~ E3)))
4140 E5=E3~~(4/(INT (E4)—INT (P (M,E3))+R (M)))
4143 IF E3--:E9 AND E5:::.1/E9 THEN 4290
4147 GO TO 4130
4148 PR INT @4 1:’ Ii IVALIL’  SAtIFLE — ‘;E4
3150 RE?’ l :RAT IO CHANGE IS EXCESSIVE.  FIND NEXT RAT IO  WI TH I~4 CHANG E LIMIT
4153 PRINT ‘ ‘,‘EZ= ’;E3
4160 S9=INT(P (i,P (1,400)))
4163 9= I N T( P( 3 . F ’ ( 3 ,4 0 0 ) ) )
4170 IF M=3 ANtI INT (E4) :::.S9 ANt I Z 9—I NT ( E4 ) - : :2 0  THEN 4180
4173 GO TO 4190
-4180 PRINT ‘BALi HUM F’AST TEMP END & WITHIN 2 SEC OF HUM END’
4185 GO TO 4245
4190 IF N- .F (M,400) THEN 4375
4195 REM: TRAP ’ AFTER STATEMENT 3120
4200 FRINT ‘LOON AT P(M,400)’S, AR E THEY OK’
4203 STOP
4210 GO TO 3122
-4213 PRINT ‘REACHED END OF FILE F (’;M ;’N ). LAST OK SAMF= ’;P(M,E:3)

Figure E-2. Listing for Second File of CAPS Dropsonde
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3725 M INT (P9)
3730 REM:CALCULATE NEW SLOPE S(M~ 5)
3735 S(M,5)= (P9—INT (P9)— (S (M,2)—INT (S (M,2~ ) )/(N9—INT (5 (M,2)))
3740 REM :TEST NEW SLOPE
374 5 IF S( M ,3 = : :- S ( M,3)  ANtI S ( M ,5 ) : : 5 ( M ,4 )  THEN 3825
3750 FOR M9 1 TO M
3755 IF P(M9 , F ’ ( M9 ,4 00 )+ 1 )C : -0  THEN 3815
3760 REM :NEW SLOPE N,G .; STORE S I GN I F I C A N T  I LAST VALUE ; EXPAND L MITS
3765 S(M9,2)=S (M9,8)
3770 IF P(M9~ 400)<399 THEN 3790
3773 LIST 3770
3780 ST OP
3790 PRINT @41~~’ ‘,‘ ‘,‘ ‘ ,‘ M ’ M 9 ; ’  S.L.= ’;S (M9,2,
3793 P(M9,P(M9,400)+1 )=S (M9,2)
3805 S ( M 9 , 3 ) = —9. O E+99
3810 S(M9,4)=9.OE+99
3815 NEXT M9
3820 GO TO M OF 3970.3970,3832
3825 IF P(l,P(1,400)+l)--:. :-- - 0 THEN 3750
3830 IF M= 3 THEN 3833
3831 60 TO 3970
3832 FOR M9=1 TO 3
3833 F’(M 9,400)=P’(M9,400)+1
3834 NEXT M9
3835 FOR M9~~1 TO 3
3840 REM: NEW SLOF’ E O . K . ;  SHRINK ACCEP TANCE SLOPE LIMITS IF NEELIETi
3845 IF N9:>INT S M9~ 2n THEN 3875
3830 S( M9 ,6 ) = A < M 9 )— I N T (A ( M 9 )  ) + S ( M9~ 1 ) — S U’ i9 ,2 )— INT (S (M9 , 2 ) ) )
3855 S(M9.6)=S (M9,6)/(N9+M9—3-INT (S (M9,2)))
3860 S (M9r7) A (M9)—INT (A (M9) )—S (M9~~1 )— (S (M 9~ 2)—INT (S (H9.2)))
3863 S(M9,7)=S (M9,7)/(N9+M9—3—INT (S (M9,2)))
3870 60 TO 3895
3875 S(M9,o)=A (M9 )—INT (A (M9) )—S (M9, 1 )—(S (M9~ 2)—INT (S (M 9v2)))
3880 S( M9 ,6 ) = S ( M 9 , 6 ) / ( N 9 + M 9 — 3 — I N T ( S ( M 9 , 2 ) ) )
3883 S(M9~ 7)=A (M 9)—INT (A (M9) )+S (M9, 1)- (S (M9,2)—INT (S (M9,2)))
3890 S (M9.7)=S (M9,7)/(N9+M9—3—INT (S (M9’2)))
3895 REM :TEsT MIN SLOPE
3900 IF S(M9,6).::S(M9,3) THEN 3915
3905 REM :MIN ACCEPTABLE SLOP E ON AS IS
3910 GO TO 3925
3915 REM:UF’DATE MIN ACCEPTABLE SLOPE
3920 S (M9,3)=S (M9,6)
3925 REM :TEST MAX SLOPE
3930 IF S( M9 ,7 ) - : : :S ( M9 ,4 )  THEN 3945
3935 REM :MAX ACCEPTABLE SLOPE O.K . AS IS
3940 GO TO 3953
3943 REM:UF’t’ATE MAX ACCEPTABLE SLOPE
3950 S(M9,4)=S (N9,7)
3955 REM :ACCE PTANCE SLOPE LIMITS UF t iAT Eti NOW LIFtIATE LAST LEVEL
3960 S (M9,8)=N9+M9—3+ (A (M9)—INT (A (M9)))
3965 NEXT M9
3970 RETURN
3975 REM :ARRAY OF SIGNIFICANT PERIOti RATIOS HAS BEEN BUILT.
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4220 60 TO 4243
4225 L0 200
4230 L1=1925
4235 L2=1975
4240 GO TO 3120
4243 PRINT ‘FOLLOWING SAMPS BEING tIELETELI :’
4250 N E 3
4255 N=N+ 1
4260 PRINT • ‘ ‘ ‘

4263 P(M,N)=0
4270 IF N=F’(M~ 400) TH EN 4280
4273 GO TO 4255
4280 P(M,4 00)=E3
4285 60 TO 4375
4290 REM:RAT IO CHANGE IS WITHIN EXPECTED LIMITS
4292 REM:IS DATA TAGGED ‘NO 6001”
4293 IF E4 — I N T ( E 4) : :o .9 9  OR E 4— I N T ( E4 ) - ( 0 , 0 5  THEN 4148
4295 IF E3=N—1 THEN 4370
4300 IF I NT ( E 4) — I N T ( F ’ ( M , E 3 ) ) ( 2 1  THEN 4320
4303 L I S T 4300
-4310 PRINT ‘DATA GAP’ EXCEEDS 2 SEC. SHOULD IT BE RESTOR ED?’
4313 STOP
4320 PRINT ‘DA T A  GAP <2 SEC BEING RESTORED’
4325 PRINT ‘F’RE—GAP VALUE = ‘ ;P ’ ( M . E3)
4330 E3=E3+1
4335 PRINT ‘N’ ;M; ‘,‘;E3; ‘)  CHANGED FROM ‘;F’(M,E:3); ‘ TO ‘;
4340 E2=E3~~

( (INT (P (M,E3))—INT (NM,E3—1 ) )/ 10)
4345 P(M~ E3)=INT (P(M’E3) )+ (P (M,E3— 1)—IN T (P (M ,E3-1 .) ) )~~E24350 PRINT F’(M,E3 )
4335 IF E3=N—1 THEN 4363
4360 60 T O 4330
4363 FRINT ‘POST—GAP RATIO = ‘;P (M,N)
4370 E3=N
4375 IF N=:::.F’ M,400 THEN 4383
4380 60 T O 4125
-438 5 PRINT ‘ ‘,‘END M= ’ ;M
4390 NEXT M
4395 PRINT ‘TO LIST FER’ . RAT IOS AFTER GAF’ F R O C ’ G ,  ENTR ‘‘+ ‘‘ —— ‘;
4400 I N P U T  Si
4405 IF S $ ( > ’ + ’  THEN 4420
4407 PR INT ~4 1
4410 F’R INT 84 1:’FERIOLI  RATIOS AFTER GAP’ PROCESSING ’
4415 PRINT &4 1 P
-4420 STOP
4425 REM :NOW IMPORT SOFTWARE FOR PROCESSING DATA FROM ARRAY.
4430 PRI ‘LOAD ‘‘SAFE’’ PROG CASS IN INTER’NL UNIT. ENTR R’ WEN ROY -- ‘;
4433 INF’UT Si
4440 IF S$= ’R’  TH EN 4450
4445 GO TO 4430
4450 FIND 3
4453 DELETE 100 ,4445
4460 A FF’ENII 4750
4750 REM:PROG FILE 3 GETS APPENDED HERE
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4750 REM :THIS FROG FROM FILE 3 AF’F’ENIIS TO END OF FROG FROM FILE 2
4752 REM :ANALYZE t’ATA FROM INTERNAL FILE
4754 DELETE 100,4749
4756 PRINT ‘SELECT APP’ HUM SBRT (1=INTER’P.2=EQN ) —-
4738 INF LJT FO
4760 REM:CALCULATE MB PRESSURE (Q9) AT LAUNCH ALT
4762 REM:INPUTS— PRESSURE ALT P’l (RFT), SURFACE P’RESSURE P2 (MB)
4763 GO TO 4770
4764 Q9=(F’2~ 0. 190263—0 .0256353*F 1 )~~5.255883
4766 PRINT ‘CALC PRES FROM ALT= ‘Q9 ’ MB ’
4768 PRINT @41:’CALC F’RES FROM AL T= ‘;Q9;’ MB’
4770 PRINT ‘OPR—ENTERELI EST OF SURF FRES= ‘~~F2~~’ MB ’
4772 PRINT @41:’oF’R—ENTERELI EST OF SURF F’R’ES= ‘~~F’2 ’ MB ’
4774 PRINT ‘ENTER EST OF VOLT REG TEMF’ 14 -—
4776 INPUT 14
4778 F’RINT 041:’T4 = ‘;T4;’ DEC C’
4779 GO TO 8530
5300 REM :CALCULATE TEMF’S. T9= RES RAT IO ,  18=THIS AF’F’ARENT TEM F’ , T? =L4ST
5502 REM:A FF’ TEMF’, T6=THIS TIME S TZ=LAST TIME
3303 PRINT ‘STARTING TEMF’ CALCS ’
5504 GO TO 5322
3305 REM LAG COMP BEING SKIPPED FOR NOW
5506 REM :J0 & Ji ARE LAG COMP’ FACTORS FOR TEMF’ I HUM RANGING 0 TO
5508 RESTORE 5309
5509 DATA -99,0,0
5310 READ @34:T9,J0,J1
3511 F’RINT ‘COMPS SET AT T : ’ ; J O ; ’  I H:’ ;J l ;’ ;  WANT CHANGE~ U+/ 2 — ’  —
5513 INF’UT Z9
5514 GO TO Z9 OF 5316,5520
3515 GO TO 5511
3516 PRINT ‘ENTR COMP’ SETTINGS IN RANGE 0—1 (NONE—FULL ) (T.TT H .HH)— ‘
5317 INPUT J0,J 1
5518 GO TO 5311
5320 P’RINT @41:’ LAG—COMP LEVELS ARE SET TO T : ’ ;J o ; ’  I H:’ ;J l
5322 FOR N=1 TO P( 1,4 00)
5523 T9=F’( 1 ,N)—INT (P ( 1 ,N))
3323 T6=INT (P’(j,,N))
3330 IF T9:::.o,1 THEN 55~~0
5530 30 TO 5640
5560 REM:CALCULATE RES RATIO
5562 REM: WILL BYPASS THER RES RATIO CALC FOR BAROSWITCH LIROFSONEiE
5363 GO TO 5568
5565 T9= (32.718/T9—47.718)/R3
5368 T9=22,1* (1/ (K0*T9)—1)/R3
5370 REM:CALCULATE APPARENT TEMP
3575 T8=65,3/ (1—SQR (1—0,0480921*LOG (T9/3.3785E-4)))—273.1-~
5580 F’( 1 ,N)=INT(P( 1 ,N) )+T8/1000+0. 1
5584 GO TO 5390
3385 PRINT ‘TIME—TAGGEI’ A PPARENT TEMF’ (MILLItiEG C)= ’ F (l.N)
5590 IF T7:::—70 THEN 561 5
3600 LIST 3390
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5610 STOP
5613 GO TO 5670
3620 REM:LAG—COMF’ OF TEMP ; J0=COMP—LEVEL SETTING (0—1~ NONE—FULL)
5630 Z9=INT((T6+T5)/2+0.5)
5632 P (1,N— i)=Z9+0 .1+1.0E—3*((T8+T7)/2+ (T8—T7)/(T6—T5)~~20*J0)
3634 GO TO 5640
5635 PRINT ‘TAG:’ ;INT (F’(i,Nfl,’LC TEMP: ’ ; ( F ’ ( 1 , N ) — I NT ( F ’ ( 1~~N) ) — 0 . 1 ) .~1000
3637 PRINT 1000* (F’(1,N—1)—INT (F’(1,N—1))—0.1)
5640 T7=T8
5630 T5=T6
5670 NEXT N
5671 GO TO 5700
5672 P(1~~F’(1~~400))=0

5674 P(i ~400)=F’ ( 1 ,4 00 )— i
5680 PRINT ‘END ’
5690 STOP
5700 PRINT ‘STARTING F’RES CALCS ’
3705 REM : OVERLAY F ’ (2 , N)  A RRAY W ITH F’RES VALUES
3710 [17=1
5720 FOR N=1 TO P(2,400)
3730 D9 INT (F’(l,N))
3740 118=(P(1 ‘N)—O, 1—ti9)*1000
5745 IF D8=999 THEN 5764
3750 GOSUB 8750
3760 P(2~ N)=t’9+1+F’5/100003763 GO TO 5763
3764 P(2,N)=INT (P’(2,N) )+0.9999
5765 NEXT N
5770 PRINT ‘END OF PRES CA LC ’
6000 REM :OVERLAY F’ ( 3 ,N)  ARRAY WITH COu P’ HUM VALUES.
6020 REM:C9=LAST AF’F’ HUM, C8=LAST APP HUM TIME-TAG ’ C7=MEAN APP HUM
6040 REM :C3= MEAN TAG , C3= APP’ HUM RAT E, C4 TH IS APP’ HUM TIME TAG
6050 PRINT ‘STARTING HUM CALCS’
6060 RESTORE 6100
6080 REAL’ @34:C9,t’7
6100 DATA 999,1
6160 FOR N=1 TO P(3~~400)
6180 REM :CALC HUML RES RATIO RB
6200 R8=P (3,N)—INT (P (3,N))
6209 PRINT ‘PER RATIO
6210 IF R80 THEN 6860
6215 REM : WILL BYPASS HUML RES RATIO CA LC FOR BA ROS WIT C H t ’ROFSO NL’ E
6217 GO TO 6235
6220 R8=32.7 i8/ R8—47 .718-7. 1
6230 R8=250*R8/(250—R8)/R4
6233 R8=249*(i8.2—R8*K0*25.33)/(KO*R8*274.35—18.2)/R4
6239 PRINT ‘ RES RATIO= ’ ;RB
6240 R’ EM:FETCH CORRESPONDING COMF’ TEMP T6 FOR APP HUM CA LC
6260 C4=INT (F’(3,N))
6270 1I9 04 -2
6279 F’RINT ‘TIME TA G= ‘ ; C 4 ;
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T 6290 D8= (P (1,N)—0.1—D9)*1000
6281 PRINT ‘ TEMP= ’;t’8;
6300 T6=t18
6320 REM :CALC AF’P HUM
6330 GO TO FO OF 634O~ 6350
6332 LIST 6330
6335 STOF’
6340 GOSUB 9000
6343 GO TO 6357
6350 GOSUB 8600
6355 PRINT ‘ APP’ H= ’;H9
6357 GO TO 6845
6360 IF C9>101 OR H9=999 THEN 6370
6365 GO TO 6380
6370 IF N < 1  THEN 6800
6375 P(3~ N—1 )=INT (F’ (3,N—1 

) )+0.999
6377 GO TO 6800
6380 REM:CAL MEAN AF’ HUM C7, MEAN-TAG TEMF’ Co ~ HUM RATE CS FOP HUM SEC
6400 C7= (H9+C9)/2

~420 C3=INT ( (C4+C8)/2+0.5)
6440 C5= (H9—C9)/(C4—C8)*1O
6460 REM :FETCH COME TEMP C6 FOR TIME—TAG C3
6480 t19=C3
6499 PRINT ‘TIME= ’;tI9/10;
6500 GOSUB 7000
6501 PRINT • TEMP= ’;t’8;
6302 IF D8<:>999 THEN 6520
6504 IF C3_INT (P (i,F’(1,400))):0 ANtI C3_INT (F’(1,F’ (1,400)))-::.=4 THEN 6510
6506 GO TO 6520
6510 PRINT ‘TAG IS WITHIN 4 SEC OF TEMF’ END. LA ST TEMF’ WILL BE USED’
6312 D8=C6
6514 PRINT ‘ TEMP= ’;t18
6320 C6=t18
6540 GOSUB 9000
6541 PRINT ‘ ‘~~‘COMF’ H= ’;G6
6545 IF G6<=100 THEN 6560
6549 LIST 6545
6330 PRINT COMF’ HUM CHANGED FROM ‘G o ’ TO 100; TIME TAG~ ‘;Co
6360 F’(3,N—1)=C3+1.OE—3* (G6 MIN 100)
6800 REM :SET—UF’ FOR PROCESSING NEXT N
6820 C9=H9
6840 C8=C4
6845 REM :WRITE BALLOON HUM
6850 P(3,N)=t19+2+H9/1000
6860 NEXT N
6870 GO TO 6940
6880 F’(3,F’(3,400)) 0
6900 F’(3~ 400)=P (3~ 400)—I6920 FRI ‘COME HUM VALUES HAVE BEEN STORED IN REDtJCELI DATA FILE F’(3.N)’
6940 PRINT &4 1 P
6960 GO TO 9100

Figure E3. Listing for Third File of CAPS Dropsonde
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7000 REM:AF’PENL’ TEMP—FETCH HERE
7020 REM:FETCH COMP—TEMF’ [‘3 FOR TIMETA~ [19 USING F’OINTER [‘7
7021 GO TO 7040
7022 IF INT(F’(1,1))(1I9 ANtI INT (F(1,F’ (1.400)))= .;- t’9 THEN 7040
7024 PRINT ‘TIME—TAG [19 ‘~~t9~~’) IS OUTSIDE LIMITS OF REt1UCEt TEMP DATA’
7026 [18=999
7028 GO TO 7360 -
7040 IF t17=::- 1 AND t,7.::=F’(1,400) THEN 7080
7050 IF tI7-:::-0 THEN 7080
7060 [‘8=999
7070 60 TO 7360
7080 tI8=INT(P (1,.t17))
7100 IF 118<)119 THEN 7160
7120 tiB=1000*(P’( 1 ~t’7)—0. 1—t i 8)7140 GO TO 7360
7160 IF [18<119 THEN 7220
7180 t’7=t’7— 1
7200 GO TO 7040
7220 [17=117+1
7240 t18=INT (F(1.1i7))
7260 IF 08=119 THEN 7120
7280 IF 118>09 THEN 7320
7300 GO TO 7220
320 ti8= (t19—INT (F’( 1 ‘tI7— 1 ) ) )/(ti8—INT (F ( 1 ,ti7— 1
7340 t,8=D8*(F’(1,ti7)—INT (P(1,l:,7) )— (p( 1,ti7— 1)— INT (F(1,EI?— 1) ) ))
7350 t’8=1000*(P( 1 ,t’7—1 )—INT (P’( 1 ,t17—I ) )—0. 1+t18)
7360 RETURN
8000 REM:CA LC ~RH—INF’UT COME TEMF’ T6 I HUML RATIO R8~ OUTPUT ZRH H9
8001 IF T6 - - 999 THEN 8003
8002 H9=999
8003 ~C TO 8515
9005 DATA 0.52,O.62,0.74,0.82,0.9~~1 .1,1.3,1 .o3,2.23
8010 DATA 3.1 ,4.2~ 6.5, 10.2, 17,29.45’45,45,45,45
8015 DATA 0.55~ 0.65~ 0.78~ 0.85’0.92’ 1.06,1 ~~~~ 1 .4,1.75
8020 DATA 2.33,3.1,4.1,6,9.8,17,26,44,86, 170~ 250
8025 DATA 0.585,0.o95,0.8~ 0.875,0,94c1.O5~~1 .175~~1.32,1 .38
8030 DATA 2,2.5,3.25,4.5,7.3, 12,18.3~ 29~ 60. 140~ 220
8035 DATA 0.61,0 • 72,0.82,0,89,0.95,1 .04 • 1 • 15,1 .27,1  .47
8040 DATA 1 .35.2.3~ 3~ 4~ 6.4~ 10,16,23,40,126,206
8045 H 1 0
9030 H2 0
8053 H3=0
8060 H4 0
8063 IF To-~>—40 ANtI T6-::0 THEN 8075
9070 GO TO 8090
8075 RESTORE 8005
8080 H1 999
8083 GOSUB 3290
8090 IF T6=::--— 40 ANti T6- .25 THEN 8100
8093 60 TO 8115
8100 RESTORE 8015
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8105 R2=999
3110 GOSUB 8290
9115 IF To~

- 0 ANt ’ T6.: 40 THEN 8125
3120 GO TO 8140
8125 RESTORE 8023
9130 H 3 9 99
9133 GOSUB 3290
8140 IF T6:~25 AND T6(40 THEN 81508145 GO TO 8165
3130 RESTORE 8033
8135 H4=999
8160 GOSUB 8490
8165 IF T6:.— 40 OR’ 16:40 THEN 8173
8170 GO TO 8190
8175 LIST 8165
8180 F’RINT ‘16= ‘ T6,’ — T~ LT !’’ TEMF’ EXCEEDS HYG RATIO LIMITS ’
3181 F’RINT ‘WILL SET H9=999 & RETURN’
9182 GO 10 8002
8183 STOP
8190 REtI:TEMP INTERPOLATION OF RH BEGINS HEHE
8195 IF H1:::.0 ANtI H20 AND H30 ANtI H4=O THEN 8435
9200 IF Hi=0 ANt’ H2:’: 0 ANt I H30 ANt I H 40 THEN 34ó5
8203 IF H 1 0  AND H2=0 ANtI H3:::.o AND H40 THEN ~4 .’5
8210 IF H1=0 AND H2=0 ANti H3=0 AND H40 THEN 8485
8215 IF Hi:::.0 AND H2>0 A ND H30 ANt I H 40 THEN 8225
8220 GO TO 8235
3223 H9=Hi+ (H2—H1)*(T6+40)/40
9230 GO TO 8495
8235 IF Hi=0 AND H2:::o AND H3:>o ANt’ H4=0 THEN 8243
8240 GO TO 8255
8243 H9 H2+ (H3—H2)*T6/25
3250 GO TO 8495
8253 IF H1=0 AND H2=o ANt’ H3:::o ANt I H4:-o THEN 8265
8260 GO 10 8275
3265 H9=H3+ (H4—H3)*(T6-25)/1S
3270 GO TO 8495
8275 LIST 8255
8280 PRINT ‘PROGRA MMEL’ STOP”
3285 STOF’
9290 REM :INTERPOLATE RATIO TO GET HUh~ PUT HUM IN PLA CE OF 997 V A L U E
9295 H7=5
8300 REAL’ @34:H8
8305 IF R’8=>H8 THEN 8320
8310 H5=c ,9
8315 GO TO 8370
3320 H7=H7+5
8325 IF H7-::=105 THEN 8345
8330 LIST 8325
8333 PRINT ‘HYGR’ RATIO EXCEEDS LIMITS~ (= ‘;R8;’ ’
8340 GO TO 8002
8345 H6 H8

Figure E.3. List ing for Third File of CAPS Dropsond e
Program , 8 June 1978 (Page 5 of 8) 

- ., 



8330 REAt ’ @34 :H8
8355 IF R8)H8 THEN 8320
8360 REM:R8 IS IN RANGE OF H6 — H8; WILL INTERPOLATE RATIO TO GET HUrl
8365 H5=H7+5*(R8—H6)/(H8-H6)
8370 REM:REPLACE999 WITH H5 THEN RETURN

8373 IF H1 999 ANtI H2:::106 ANt’ H3.:::106 ANt i H4.::1o6 THEN 8410
8380 IF Hi(106 AND H2 999 AND H3(106 AND H4~:, 106 THEN 842’)
8383 IF H1-::106 AND H2<106 ANtI H3=999 AND H4<106 THEN 9430
8390 IF H1<106 AND H2<106 ANt’ H3<106 ANti H4 999 THEN 3440
8393 LIST 8390
8400 PRINT ‘F’ROGRAMMED STOP’
9405 STOP
8410 H1 HS
8415 GO TO 8450
8420 H2=H3
8425 GO TO 8450
8430 H3=H5
8433 GD TO 8450
3440 H4=H5
3445 GO TO 8450
3450 RETURN
8453 H9 H1
3460 60 TO 8495
8465 H9=H2
8470 GO TO 8493
9473 H9=H3
8480 60 TO 849S
8483 H9 H4
8490 GO TO 8495
3493 IF H9<=100 THEN 8313
8500 FRINT ‘AF’F’ HUM CHANGED FROM ~~H 9 ’  T C ioo ; TIHE-TAG= ’ INT’F’ (3,N))
8303 H9 100
8510 REM :THIS FROG MOtIIFIEL’, DEBUGGED I wORKIN~ 4r SBRT LEVEL. MCW77080°
8315 RETURN
8330 PRINT ‘SEL CALC MOEiE (1=CALC ~ 01SF’ T,F’

,H; =CALC ALL T.F’,H) ;

9332 INPUT Fl
8334 IF F1=2 THEN 5500
8536 F’RINT ‘SELECT TIME TAG (MUST BE =< MAX TIME TAG— :)’;
8338 INF’UT t’9
8340 REM: SBRT WILL RETRIEVE TEM PER’ RAT [‘8 OF SPEC TI~iE TA G
8542 [‘7=1
9344 GOSUB 7000
9545 tI8 t’8/1000+0. 1
8546 T9=22.1* (1/(I<0*08)—1)/R3
8548 T8=65•3/(1-SOR (1-0,04809211L0G (T9/3.3?85E-4)))-273,16
8530 D8=T8..

8551 N ti7
8352 GOSUB 3750
9534 R’8 P (3’N)—INT (F’(3,N) )
8536 R8~ 249*(18.2-R’8*K0*25•35)/(N0*R’8*2?4.35—18.2)-’R4
8558 16 T8
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8360 GOSUB 8600
8562 PRINT ‘TIME TAG , TEMP~ FRES, HUM= ‘;ti9; ‘;ie;’ ‘;F’S;’ ‘;H9
8364 PRINT @41:’TIME TAG, TEMP, FRES, HUM= ‘;ti9;’ ‘;Ta;’ ‘;Fs; ‘;H9
8566 F’RINT @41:’PRES COEF L (3,6) ARE AS FOLLOWS:’
8568 PRINT @4flL
8570 60 TO 8330
8600 REM: CALC APF’ HUM H9 FROM HUML RATIO R8 AND TEMF’ 16 DEC C.
8603 IF R8=:::.1 THEN 8625
8610 GOSUB 8640
3615 H9=33—H0
8620 GO TO 8700
3625 GOSUB 3660
3630 H9=33+H0
8633 GO TO 8700
8640 REM: ENTRY POINT FOR’ R8<1.
8643 89=20
8650 R9=l/R8
8655 GO 10 8675
8660 REM: ENTRY POINT FOR Re=:::. 1
866 5 B9=15
8670 R9=~’~9675 A9~ ) 02*16+3.2
8680 K .9—(0.001425*T6+ .25 LGTcLGT R9)+l~~~0.33333333333:38685 H~ -A9*LOG (R’9~ B9)~~~9
8690 RETURN
8695 REM: THIS SBRT TESTED I rEBUGGEIi 7~ 02I3 F~~—MC W
8700 RETURN
8750 REM: CALC F’RES
9760 REM : INF’UTS—KO=REF CONST . P(2~~N)=F’RES PER ’ RAT, t18=COM TEMP
8770 REM: INPUTS-COEF IN L AR RA Y
3780 REM~ OUTF’UT-FRES ~3
9790 REM : CALC SUPPLY VOLTS VO
9800 V0=7.629+0,00”6*14
3810 G0=L ( 1,1) +L ( l’2) ~‘.)0+L (1~~3) *V0~ 2
8820 G2=L (2~ 1 )+L (2,2)*V0~ L (2.3)*V0~ 2
8830 G4=L (3,1)+L (3,2)(V0+L (3.3)~~V 02
8840 ti8=tie+273.16
8830 G1=L (l,4)+L (I .5)~~ti8+L (1,6)~~ti82
88o0 G3=L (2 • 4) +L (2 • 5) *t18+L ( 2.6) *ti8~ 2
8870 G5=L (3,4)+L (3.3)*08+L(3.6)*tI3 ’2
3880 t’8=D8—273. 16
3890 Vj=V0* (P(2,N)—INT (P (2,N )))*~-O
3900 P5=G0*Gl+G2*G3*V1~~34xG5*v1~~2
8910 RETURN
9000 REM :LAG—COMP HUM . INPUTS- HUM C?, TEMP Câ~ HUM RATE Cs; O (JTFUT 06
9001 REM :Jl=HUu LAG—COMF’ SETTING (0—i: NONE-FULL)
9003 IF C5<0 THEN 9020
9010 66=0. l?*(273. i6/(C6+2?3. 16) )+0.36* 273. 1±, (C6+273. 16) ) 1 ~
9015 GO TO 9025
9020 G6=0.2*(273.16/(C6+273.1o) )+0.75*(273. 16/ (C6+273.16) )~~19.3
9025 G6=C7+G6*C5*Jl
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9030 REM:ENL’ OF HYGRISTOR LAG—COMF’ENSATION P’ROG
9035 RETURN
9100 STOP
9110 PRINT ‘SAFE F’ROG CASS IN CONSUL . WEN ROY FOR FILE 4 , ENTR R —
9120 INPUT S$
9130 IF SS= ’R’ THEN 9145
9140 GO TO 9110
9145 DELETE L
9130 FINE’ 4
9160 DELETE 4750,6960
9170 DELETE 80C0~ 9145
9180 APPEND 9200
9190 REM : MODIFIED FOR CONTINUOUS PRESSURE SENSOR. FK—7 9021o
9192 REM: MODIFICATION— CALC OF THERM ANti HUML RES RATIOS
9200 REM :FILE 4 GETS AP’F’ENtiEEI HERE

Figure E.3. Listing for Third File of CAPS Dropsonde
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9400 REH:FILE4, TO BE AF’FENEiED TO FILE 3 AT LINE 9200
9210 DELETE 9150,9180
9230 REM :EXTRAPOLATE FRES TO SURF. U9=SURF TAG, U6=LAST F’RES~
9240 REM :U5=2Nti LAST F’RES, U7=TAG LrST TAG 2Nti LAST ,
9250 REM :U8=SURF TAG—LAST SURF TAG, S9=SURF P’R’ES
9260 F9=INT (F (1,F’(2~ 400) )+1)
9270 U9= (INT (P(l,P’(i,400))) MAX INT (P(l,F(3,400))))+4 MAX F9+2
9280 U6 = P ( 2 , P ( 2 ,4 0 0 ) )— I NT ( F ’ ( 2 , P ( 2 ,4 0 0 ) ) )
9290 U5 = F ’ ( 2 , F ’ ( 2 ,4 0 0 )— l ) — I N T ( P ( 2 , F ’ ( 2 .4 0 0 )— 1) )
9300 U7=INT(P( 1,F’ (2 ,4 00)  ) ) — I N T ( P ( 1 , P ( 2 , 4 0 0 ) — 1  )
9310 U8=U9—F9
9320 S9=U6+U8*(U6—U5)/U7
9325 PRINT ‘OFR-ENTERELI SURF FRES ESTIMATE = ‘ F2;’ MB’
9330 F’RINT TAGGED—F’RES EXTRA FOLATION TO SURF = ‘;s 9
9340 PRINT ‘WANT TO CHANGE XTRAF’LTt’ F’RES? ENTR’ 1(± )  OR 2 ( — )  -
9330 INPUT Z9
9360 GO TO Z9 OF 9380,9400
9370 GO TO 9340
9380 FRINT ‘ENIR t’ESIRED MB PRES FOR SURF (PF’F’F’ . P )  —— ‘

9382 IN P U T  99
9384 REM:EXTRAPOLATE & BUILD TAG .F FOR SURF
9386 Z 9=U6
9387 Z8=U5
9388 Z9=(S9/i0000—Z8)/(Z9—Z8)
9390 Z9=INT(F (l,F’(2,400)))+Z9*U7
<p 392 S9=INT (Z9+0.3)+S9/i0000
9400 PRINT ‘ P(2 ,4 0 0 )=  ‘;F’ (2 ,4 00)
9402 PRINT ‘WILL STORE ENTRY AS FOLLOWS: F’(:,’;F’(2,400)+1;’)= ‘S9
-
~404 PRINT ‘WANT TO RE—ENTF: BEFORE STORAGE ? ENTR 1 (+ ) cs 2’— )’;
9410 INPUT Z9
9420 GO TO Z9 OF 9440,9445
9430 60 TO 9400

~440 30 10 9390
9445 P(2,400)=P (2’400)+1

~ 450 F’( 2 , P(2 ,4 0 0 ) ) S9
9455 REM:ASSIGN TEMP I HUM AT SURE
9460 F’R INT ‘LAST TAG .TE M F’  & TA G . HU M ‘ ;F~~1,F 1,400) ;’ I ‘ i F ( 3 ’ F ( 3 v 4 0 0 ) )
9470 F’R INT ‘OK TO EXTENEi THESE VALUES TO SURF? i(~- )  IR 2 ( _ )
9480 INPUT Z9
9490 GO TO Z9 OF 9540,9310

~500 30 10 9460
9510 PRINT ‘ENIR SURF TAG.T &TAG .H (TTTT .TTT,TTTT,HhHH )— ‘

9520 INPUT P(1,P (l,400)+1) ,P(3,F’(3,400)+1)
9525 P (  1 ,400) P( 1 ,400)+ 1
9530 P( 3,400) =P’( 3,400) +1
9335 GO TO 9590
9540 REM :EXTENE’ LAST T & H TO SURF (IF OFR—SELECTEE’
9341 FOR N=1 TO 3 STEP 2
9543 P’ (N4,F’ (N,400)+1)=F (N,P(N’400))—INT (P (N’F (N .400) ) )
9330 F’ (N,P (N,400)+l)=F (N,P (N,400)+1)+INT (P (2’F(2,400) )— 2-i- ~4)
9560 P( N ,4 0 0) = F ( N ,4 0 0 ) +1
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9570 NEXT N
9380 t’ELETE 9200,9570
9590 REM :CALC ALTITUL’E .REFRACT IVITY F ROFILE INT (F (2,N))
9600 REM:MAKE SURE INT (F’ (2,N)) ARE ALL 0
9615 FOR N=1 TO 399
9620 F ’ ( 2 , N ) = P ( 2 ~ N ) — I N T ( P ’ ( 2 ~

N ) )
9625 NEXT N
9630 REM:FETCH SURFACE FRES
9660 V9=10000*(P(2,P(2~ 400) )—INT (P’(2,P (2~

400))))
9670 REM :CALC LAYER THICKNESSES , I N T ( F ( 2 . N ) )  CENTIFEET. V9~~BOTTO h PRES,
9680 REM V8=TOP PR, V7=AVG RH, V6 AVG TEMF’, V3=SAT VAF PR , V4=THKNS (M)
9690 FOR N=P(2,400) TO 1 STEP — l
9700 REM:FETCH TOP PRES
9710 V8=P(2~ 400)
9720 V8=V8—1
9730 IF INT (P’ (l,V8)+l)<INT (F’(l,N)+1) ANti V8>l THEN 9770
9740 IF v8::;~l THEN 9720
9742 IF V8.::::-l THEN 9750
9744 FRINT ‘REACHED ENti OF 1-RES FILE WITH ‘ ;N; ’  L A Y E R ( S )  NOT CALCULATED ’
9746 GO TO 9940
97 50 L IST 9740
9760 STOP -

9770 Z9=INT (P (l,V8+l) )—INT (P ( 1 ,V8))
9775 V8=l0000*(P(2,V8)—INT (F’(2,V8)))
9780 I7= (V9—V8 )/Z9
9795 V9=V9+I7
9790 V8=V8+I7
9792 IF V8<V9 THEN 9800
9793 60 TO 9800
9794 LIST 9792
9796 P’RINT ‘TOP PR= ’;Ve, ’BOTTOM P R ’ V 9
9798 STOP
9800 REM:CALC AVG RH
9810 V7 = 5 0 0 * ( P ( 3 , N— l ) — I N T ( P ( 3 , N — 1 )  ) + F (3 ,N ) — I N T (F (3 ’N )
9820 REM:FETCH AVG TEMP Va
9830 tI9 (INT (P (3,N—1) )+INT (P (3,N)) /2
9840 GOSUB 7000
9850 V6 ti8
9860 REM:CALC SAT yAP’ PRES VS USING V6
9970 GOSUB 15000
9980 REM:CALC TH ICKNESS V4 & INCREMENT A LTITU DE INT( F ’ ( . N ’ )
9890 V4=28.3*(V6+273. 16)*(V9*V8) 0.3
9900 V4=V4/ (0.18*V7*V3+28.8*((V9*VS)~~0,5— 0,01*V7*V5))
9910 V4=—29.263242*V4* (LOG (V8/l000)—LOG (V9/1000))
9920 F’(2,N—l)=INT(P(2,N))+INT (1oo*v4/0.3048+0.5)+F’ (:~ N—1)—INT (F (:.N— 1 ~
9925 V9 V8—I7
9930 NEXT N
9940 PRINT ‘WANT CENTIFT ALTS CORRESFND’G TO HUM VALUES? 1 (±). ( — ‘  - ‘

~~

9950 INPUT Z9
9960 GO TO Z9 OF 9980,10000
9970 GO TO 9940
9980 P R I N T  ~4 l : ’ F O L L O W XNG ARE LISTS OF T A G ,TE M P ,  A L T . F R E S ,  T A G . H U M : ’

Figure E4. Listing for Fourth File of CAPS Dropsonde
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1
~ 9990 PRINT 841 : P

10000 REM:CALC REFRACTIVITIES I STORE IN INT ( F ( 3~~N) )

10002 FOR N 1  TO 399
10004 P(3~ N)=F’(3,N)—INT (F’(3,N))10006 NEXT N
10010 FOR N=l TO P(3,400)
10040 REM:FETCH TEIIF [‘8 AT TAG 09
10050 tI8=(F 1 ,N )—O , 1— INT (F’( 1 ,N) ) )*1000
10060 V6=tI8
10070 REM :CALC SAT VAR’ FR’ES VS FOR TEMF’ V6
10080 GOSUB 13000
10090 REM:FETCH FRES V8 MB FOR TAG [‘9
10105 IF P(2,N)=0 ANtI N•O•F(3,400) THEN 10160
10110 V8= (P (2,N)—INT (P (2,N) ) )*10000
10113 IF V8=9999 THEN 10160
10120 REM:CALC REFR’Y N-UNITS, V4
10125 Z9=1000*(P (3,N)—INT (P(3,N)))
10130 V4= (77.6*V8—0.056*Z9*V3),’(t’8+273.16)
10140 V4=V4+3750*Z9*V5/(1i8+273. iS)~~2
10150 P( 3~ N)=F’(3~ N)+INT (V 4*1000+0. 3)
10160 NEXT N
10170 F’RINT ‘WANT LIST OF ALT ANt I N UNITS? 1(+ )  OR ( — )  —— ‘;
10180 IN P U T  Z9
10190 GO TO Z9 OF 10210,10230
10200 GO TO .10170
10210 PRINT @4 1: ’ FOLLO WI NG ARE LISTS OF T A G , T ,  A L T . F ,  N .H:’
10220 F’RINT @41:P
10230 GO TO 21000
15000 REM:CALC SAT VAR’ PR VS MB FOR TEMP V6 EG C; Z9= (1—t ),’t
15010 Z9 ( 1— (V6+273. 16)1373, 16)/( (V6±273. 16)/3?3 , 16)
15020 V5=1013.246*10’(0.0081238*(10~~(-3,49149*Z9)-1)’
15030 Z8=(V6+273.16)/373.16
15040 V5=V5/(Z8~ 5.02908*10~~(7.90298*Z9))
15050 V3=V5/10’(1.3816E—?* (10’(11,344* (1—Z3 ))—i ))
15060 RE T U R N
20000 REM FETCH PRES V8 MB FOR TAG [‘9
20005 ti9 D9+l
20010 IF ti9= -INT (F’ (l,l )+l ) ANti ti9-=INT (F’ (1.F (2 .400))+1) THEN 20060
20020 LIST 20010
20030 P R I N T  ‘ T AG = ’;t1 9;’ I IS OUTSIDE TAG RANGE FOR FRES FILE’
20033 PRINT ‘NON—VALID CODE ‘‘9999’’ A PPLIED TO PSES VO (AT N= ’;N ;’ ,’
20040 V8=9999
20043 GO TO 20170
20060 Z9=1
20070 Z9=Z9+l
20080 IF INT (F(l,39)+1)=:::- Ei9 THEN 20140
20090 GO TO 20070
20140 V8= (tI9—INT (F’ (1,Z9—1)+1) )/(INT (F’ (1’Z9)+1)—INT (F (1,Z9—1 )+1)
20130 V8 V8*(F’(2,Z9)—INT (F’ (2,Z9))— (F 2~ Z9—l)—INT (P (2,Z9—1))))
20160 V8 10000* (F’ (2,Z9—l)-INT (F’(2rZ9—l) )+V8)
D1 63 ti9=t’9—1

Figure E-4. Listing for Fourth File of CAPS Dropsonde
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I
20170 RETURN
21002 PRINT @4 1~
21004 PRINT @41
21006 PRINT @41 ’ ‘,‘tiETAILEII LIST OF ATMOSPHERIC PARAMETERS ’
21008 PRINT @41
21010 PRINT @41:’ALT FT A LTCM PR (MB) T (tiEG—C ) RH (Z) N—UNITS ‘
21020 F’RINT 841:’ M—UNITS G/M3 [‘-PT-PEP N/M N/M—CLASS ’
21030 Z$= ’ 
21040 PRINT 8 4 1 : z s ; z s ; ’  
21050 REM:W9=NTH VALUE OF ALT (FT), W8=NTH VALUE OF REFR’Y
21060 FOR N=1 TO P(3,400)
21070 W9=0,Ol*INT (P (2,N))
21072 IF W9=0 ANtI N-~F (3~ 400) THEN 21400
21080 W8=INT (F’(3,N))/1000
21110 REM:FETCH PR V8 MB FOR TAG [‘9
21130 V8= (P (2,N)—INT (P(2,N) ) )*10000
21132 IF V8=9999 THEN 21400
21140 REM:FETCH TEMP [‘8 [lEG C FOR TAG 09
21150 tie= (F (1,N )— 0.1—INT (P’cl,N ) ) )-~1000
21170 Wl=1000* (F (3,N)—INT (P’(3~ N)))
21180 GOSUB 21420
21190 IMAGE6E’ • X ,60 • X ,3t , . [ix, 4t’ .2t’X ~5D • DX~ 5ti . tix ,óti • X ,  4ti • 2DX , 5 0 .  [IX
21200 PRINT &41 USING 21190:W9;0.3048*W9;V8;ti8;W1;W8;W8f0.048*W9,w2,~.j3
21210 IF N=F (3~ 400) THEN 21400
21220 W7=0.O1KINT (P (2,N+1))
21230 W6=INT (F (3,N+1))/1000
:21240 REM CALC N/M GRAtI W5
21230 W5=(W8-W6)/(W9-W7)/0.3048
21280 IF W5 ::-0.07974 THEN 21340
21290 IF W5 (0 THEN 21320
21300 W$= ’ SUBFR+
21310 GO TO 21390
21320 WS= ’ NORML—
:21330 60 TO 21390
21340 IF W5<—0.1575 THEN 21380
21360 W$= ’ SPRF-—
21370 GO TO 21390
41380 WS= ’ TRF———
21390 FRINT 041: USING ‘ 74 t I ,4 t ,X , 3 A ’ ~~~~~~~~ S
21400 NEXT N
21410 GO TO 21380
21420 REM :CALC ABS HUM W2 GRAHS/CUBIC-M ANL ’ ‘E~ ~- JI ~~ L E F  ~ 5 L EG C
21430 V6=E’G
21440 GOStJE4 13000
21450 W2=396*1Q* (P (3,N )—INT (P’ (3,N )))*V5/1013 .233’3 .1I.t18+2T3.Io’
21435 REM :ENTR SBRT HERE IF W2 [S KNOWN I ONL Y W3 IS WAr4 TEL i

21470 V6=t i 8
21480 GOSUB 15000
21490 W4=0.01* (l000* (F (3,N)—INT (F (3,N))))~~V3
21300 V4=V5
21S10 V6=ti8—l

Figure E-4. Listing for Fourt h File of CAPS Dropsonde
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2 1320 GOSUB 13000
21530 IF ABS (V5—W4)(1.OE—3*W4 THEN 21560
21540 V6 tI8— (ti8-V6)* (V4-U4)/ (V4—V5)
21550 GO TO 21520
21360 W3=1I8—V6
21370 RETURN
21580 LIST 21600
21583 PRINT ‘IF WANT COFY t’ISFLAY~ DO SO BEFOR CONTINUING RUN ’
21590 STOF’
21600 REM :END OF PRINTOUT; WILL GO TO PLOT.
30000 REM:P’LOT ALTITUtIE PROFILES OF TEMF I HUM
30005 P’AGE
30010 REM:SELECT ALT SCALE
30011 N=1
30012 U0=0
30014 U0=U0 MAX INT (P(1~~N))+1
30015 IF 1J0::-INT (F (1,N))+i. THEN 30020
30017 N N+1
30019 GO TO 30014
30020 IF o.o i*uo>izooo THEN 30030
30030 U0=15000
30040 GO TO 30095
30050 U0 30000
30095 REM :PLOT TEMF’ AXES

30100 VIEWPORT 5,73,5,93
30110 WINDOW —40,30,—S00,U0
30120 AXIS 5,U0/15,-40,0
30130 MOVE —40,UO
30140 F’RINT ‘~~~~KFT ’,’TEMF (tiEG C)’,’ ‘~~‘RHc/.)’
30150 PRINT U0/1000,’ ‘~~‘~~~ttROF’ t ’ ;N0; ~~~~~~~~~~~ ;ti
30160 MOVE -40,2*tJ0/3
30170 PRINT ‘}~ld’;2*u0/3000
30180 MOVE — 40.U0/3
30190 P’RINT ‘H~J’;U0/3000
30200 MOVE — 40,0
30210 PRINT ‘~~0’
30220 MOVE 0,—500
30230 PRINT ‘J0t~’30240 MCV E -20,-300
30230 PRINT ‘J~~~—20~~

’

30260 MOVE 20~ —300
30270 PRINT ‘~~~20~~’
30280 REH:PLOT TEMF’S
30290 t’7=1
30300 FOR N=2 TO F’(3,400)
30320 t’8 (P (1,N— 1)—0.1—INT (P’ (1.N—1)))*1000
30325 t’0=0.01*INT (P (2~ N— 1))
30330 IF ABs tI8 :::.oo OR t’O O THEN 30390
30340 MOVE [18,00

30360 t i 8= ( P( 1~ N) — 0 . 1 — I N T ( P ( 1 , N ) ) ) * 1 0 0 0
30365 t’0 0•01~~INT(F’(2~ N))

Figure E-4 . Listing for Fourth File of CAPS Dropsonde
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30370 IF ABS (t,8):::-60 OR 110 Q THEN 30390
30380 [ ‘RAW t I8,t IO
30390 NEXT N
30393 REM:PLOT HUM AXES
30400 V IEWF OF ’~T 77 .127~~5~~93
30410 WINDOW 0,100,-500,U0
30420 AXIS 10,U0/15
30430 MOVE 0.—500
30440 P R I N T  ‘J0~~’30450 MOVE 50 ,— 500
30460 PRINT ‘JIJSOK’
30470 MOVE 100 ,-300
30480 PRINT ‘JIdH100~~’30490 REM :PLOT HUMS
30500 FOR N=2 TO F ( 3 ,400)
30510 1I9=1000* (F’(3,N—1)—INT (F’(3,N—1)))
30515 t 10=0.01* INT(P( , N — 1 ) )
303 20 IF ti9::-100 OR 00=0 THEN 30570
30530 MOVE [19,110
30340 tI9=1000*(P’(3~ N)—INT (P (3,N)))
30545 t’O=O.Ol*INT (P’( ,N))
30530 IF 09>100 OR [‘0=0 THEN 30570
30560 DRAW ti9,tio
30570 NEXT N
30574 COPY
30576 FOR N=1 TO 2200
30378 NEXT N
30580 COF’Y
30382 FOR N 1 TO 2200
30583 NEXT N
30384 COPY
30586 PAGE
40000 REM:F’LOT A LTITUDE PROFILES OF N— ti—UNITS
40050 VIEWF’ORT 5,75,5,95
-40060 WINDOW 200,400,—500,U0
40070 AXIS 20,U0/15,200,0
40080 MOVE 200,U0
40090 F’R INT ‘~~~H 1~FT’ , ‘ R E F R ’Y ( N— u N : T S ’~ ‘ ‘ . ‘M— UN IT S’

-40100 F’RINT U0/1000.’ ~ ‘~~~ tiROF’ t ;N0; ‘J~~~~~~~~~Ll ’

40110 MOVE 200~ 2*U0/3
40120 PRINT ‘~~~‘;2*U0/3000
40130 MOVE 200,U0/3
-40140 PRINT ‘B~~’;U0/3000
40150 MOVE 200,0
40160 F’RINT ‘~~0’
40170 MOVE 300,—S0O
40180 F’RINT ‘.Jkd300~~’
40190 MOVE 240~ —500
40200 PRINT ‘J~ 240ti’
40210 MOVE 360,—500
40 220 PRINT ‘JB360~~’

Figure E-4 . Listing for Fourth File of CAPS Dropsonde
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I 40230 REM:F’LOT N—UNITS

40240 [17= 1
40250 FOR N=2 TO P’(3,400)

I 40260 tI8=INT’~P(3,N—1))/1000
40270 t’0=0.01*INT (P (2,N—l))
40280 IF ABSU,8—600):::.400 OR [‘0=0 THEN 40340
40290 MOVE [‘8,00

I 40300 D8=INT (P(3,N))/1000
40310 ti0=0.01*INT (P (2,N))

— 40320 IF ABS(D8_600):::-400 OR tIO O THEN 40340
I 40330 tIRAW t18,t’O
~ 40340 NEXT N

40350 VIEWPORT 77,127,5,95
40360 WINDOW 300~ 900,—500~ U0

F ~ 
40370 AXIS 100~ U0/ 15,300 ,0
40380 MOVE 300~ —300
40390 PRINT ‘J~ 300~~’
40400 MOVE 600,—500
40410 PRINT ‘J~ 6O0~~’
40420 MOVE 900.—500
40430 PRINT ‘JH~ 900~~’

- 40440 REM :FLOT M-UN TS
40450 FOR N=2 TO F (2,400)
40460 t’9=INT (F’(3,N—1) >/1000
40465 ti9=tI9+0.048*0,01*INT (F(2,N—1))
40467 t’0=0.01*INT (P(2~ N—1 ))
40470 IF ABS(t19—600 :- •390 OR [‘0=0 THEN 40520
40480 MOVE tI9,tIO
40490 119=INT (P(3,N))/1000
4049S 1i9=t’9+0.048*0.01*INT (F’(2,N))
40497 tIO=0.01*INT (P (2,N))
40Z00 IF ABS (09—600) 390 OR [‘0=0 THEN 40520
40510 DRAW 119,t’O

1 40520 NEXT N
40522 COPY
40324 FOR N=1 TO 2200

t -40526 NEXT N
1 40528 COP Y

40330 FOR N=1 TO 2200

~ -40532 NEXT N
40534 COPY
40536 PAGE
45000 REM:LIsT SIGNIF LEVELS (BASEIi ON LINEAR FIT OF T & H TO A L T )

I 45002 PRINT @41
45003 PRINT @41
43003 FRI @41:’ ‘,‘SIGNIF LEVS (T1~~H10) LIST OF ATMOSPHERIC PARAMETERS’

I 4S007 PRINT @41:
43010 DELETE S
45020 D I M  S ( 2 , 9 ) , O ( 9 )

1 45030 RESTORE 45050

~ 
43040 REAL’ &34:S9~ S8~ S~ O~ M

I ______

Figure E-4 . Listing for Fourth File of CAPS Dropsonde
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43030 tIATA 2~ 0~~1 ,0E 3,0, 9.CE+99,9.OE+99,0,0,0,0,0,0.01,0, 9.OE+99
45055 tIATA 9.OE+99,O~ Q,O,O,O~ 9~ 0E+99’O-0’O’O’0’0.Q~ O’ 1
45060 REM:LIST FT,M ,MB,DEG—C ,%RH,N,M—UNITS~ G/M3,t’-FT-tiEP~
45070 PRINT @41:’ALT (FT) ALT (M) PR (MB) T (tiEG—C) RH (Z) N—UNITS ~
45080 PRINT @41 ’ M-UNITS G/M3 t’—F ’T—EiEF ’
4S090 Z$= ’ 
45100 PRINT @41:Z$;Zs;’ 
43110 REM :W9=NTH VALUE OF ALT(FT)~ W8=NTH VALUE OF REFR ’Y
45120 FOR N=P(2,400) TO 2 STEP —1
45130 W9=0.01*INT (P(2,N))
45150 W8=INT (P(3,N))/1000
-45160 REM:FETCH FR V8 MB FOR TAG [‘9
43180 V8 (P (2,N)—INT (F’(2,N) ) )*10000
45190 IF V8=9999 THEN 43500
45200 REM:FETCH TEMP [18 [lEG C FOR TAG [‘9
45210 t’8= (F’( 1 ,N)—0. 1—INT (P ( 1~ N ) )  )*1000
45220 W1=1000*(P(3~ N)—INT (P (3~ N)))
45222 REM CALC ABS HUM W2 I DEW—F’T-tiEF’ W3
45224 GOSUB 21420
45230 P9=1 • 1+08/1000
43240 N9=100*W9+1 .OE—3
43250 IF N9=1-.OE—3 ANtI INT(S (M,9))=0 ANt I INT (S (M,2))>0 THEN 45500
43260 GOSUB 45520
-45270 P9=2+W1/1000
45280 GOSUB 45320
43285 IF N=1 THEN 45300
-45290 IF S8 1 THEN 45340
43300 S8=0
45320 IMAGE 6tI.X,6t1 ,X,5D .LIX,4t1 .2IiX,3ts .tiX ,5t1,DX, 61i .X,4t1.2DX,St,.tiX
45330 PRINT @4U USING 45320:0
43340 O (1) W9
43350 O (2)=0.3048*W9
-45360 O (3)=V8
43370 O(4)=t’8
-45380 O(5)=W1
45390 O (6) W8
45400 0 7)=W8+0.048*W9
-45410 O (9)=W2
45420 O (9)=W3
45500 NEXT N
43510 GO TO 49000
45520 REM:FIND SIGNIFICANT VALUES
45330 REM:INPUT IS ID-TAGGED VALUE P 9 1 LINEARITY BASE N9
4S540 REM:INF’UT TOLERANCES ARE 3 (M,1)
~~~~~ REM:OUTFUTS:BASE—TAGGEI’ VALUES S (M,2) WITH FLAG S8~=1 WEN S1GNIF
45360 N INT(P9)
45570 REM :CALCULATE NEW SLOPE S M’5)
45380 S(M,5)= (F’9—INT P9)— (S (M,2 —INT S M,2))) )/(N9—INT (S (M,2)))
45660 REM:TEST NEW SLOPE
45663 IF N<=2 THEN 45690
45670 IF S(M~ 5)= .>S (M,3) AND S (M,5)- .=S (M,4) THEN 45692

Figure E.4. Listing for Fourth File of CAPS Dropsoncie
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45680 REM:N EW SLOPE NOT ON~ SET FLAG
45690 S8=1
45692 REM :UFt’ATE LAST LEVEL
45694 S(M,8)=S (M,9)
45696 S(M~ 9)=INT (N9)+ (F’9—INT (F’9))
4Z700 IF M.::S9 THEN 43930
45720 REM:FOR ALL ti, DECLARE LAST VALLIE IF SIGNIF, SET NEW LIMITS
4~ 730 FOR M=1 TO S9
45735 IF S8<)1 THEN 43762
45740 S(M,2) S(M,8)
43750 S(M,3)=-9.OE+99
45760 S(M,4)=9.OE+99
45762 REM:CALCULATE NEW ACCEPTANCE SLOFE LIMITS
45764 IF N9>INT (S (M,2)) THEN 45772
45766 S ( M~ 6 )= S ( M~ 9) — I N T ( S ( M~ 9) ) + S ( M , 1 ) — ( S ( M , 2 ) - I NT ( S ( M ~ 2 ) ) )
45767 S(M,6)=S (M,6)/(N9—INT (S(M,2)))
43768 S ( M~~7) =S (M~ 9 ) — INT(S( M~ 9) ) — S ( M ~ 1 ) — ( S ( M ~ 2 ) — I N T ( S ( M ’ 2 )  ~

)
43769 S ( M , 7 ) = S ( M , 7 ) / ( N 9 — I N T ( S ( M ,2 ) ) )
45770 GO TO 45780
457 72 S ( M ,6 ) = S ( M , 9 ) — I N T ( S ( M , 9 )  ) — S ( M , 1 ) — ( S ( M , 2 ) — I N T ( S ’ M , 2 ) )
43773 S(M~ 6)=S (M~ 6)/(N9—INT (S (M~ 2)))
43774 S(M~ 7)=S(M~ 9)—INT (S (M,9) )+S (M~ 1 ) — ( S ( M ~~2 ) — I N T ( S ( M ’ 2 ) ) )
45775 S (M,7)=S(M,7)/(N9—INT (S(M~ 2)))
45780 REM:UPr’ATE SLOF’E ACCEPTANCE LIMITS.  START WITH TEST OF MIN SLOFE
45790 IF S(M,6Y:;S (M,3) THEN 45820
45800 s’EM:MIN ACCEPTABLE SLOPE ON AS IS
45810 GO TO 45840
45920 REM :UPtATE MIN ACCEPTABLE SLOPE
45830 S(M~ 3)=S (M~ 6)
45840 REM :NOW TEST MAX SLOPE
-45850 IF S(M~ 7)-:S (M~ 4) THEN 45980
45860 REM :MAX ACCEPTABLE SLOF’E O.K. AS IS
43870 GO TO 45900
45880 REM:UPDATE MAX ACCEPTABLE SLOF’E
45890 S ( M . - 4 ) = S ( M , 7 )
45900 NEXT M
45901 M=M— 1
45930 RETURN
49000 REM:LIST ATMOSPHERIC PARAMETERS A T MANt ’A T OR~ FR ES LEVELS Y ( M
49001 PRINT @41
49002 PRINT @41:
49003 PRINT @4U’ ‘~~ ‘MANDATORY LEVELS ’

49004 F’RINT @41:
49005 PRINT @4 1 : ’A L T ( F T )  A L T ( M  P R ( M B )  T ( t ’ EG—C )  R H ( Z )  N—UNITS ‘;
49006 PRINT @41 ’ M—UNITS G/M3 t’-F’T-t’EF”
49007 Z$= ’ 
49008 PRINT @ 4 1 : Z $ ; Z $ ; ’  
49010 tIIM Y (7)
49020 RESTORE 49040
49030 REAEI @ 3 4 : Y , M ~ T9
49040 IIA TA 1000’850,700,500~~400~ 300~ 250’0~~1

Figure E-4. Listing for Fourth File of CAPS Dropsonde
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49050 R’EM:FETCH SURF F’RES FROM F ARRAY
49060 V8=10OOO* P(2~ P(2,4O0) )—INT (F’ (2,P (2,40’D))))
49070 REM:FETCH TIME—TAG [19 FROM F ARRAY USING PR VS
49080 GOSUB 49370
49090 REM:USE TAG [‘9 IN (P(1,N)+2) TO FINtI N & INTERF FRACTION NO
49095 IF tI9 1 THEN 49335
49100 GOSUB 49510
49110 REM:USE N I NO TO GET ALT (49 FROM F’(2,N)
49120 W9=INT(P(2,N))
49122 IF ft: 0 THEN 49130
49124 W9=INT (P(2,F’(2,400)))/100
49126 GO 10 49130
-49130 Z9=INT (P (2,N—1 ))
49140 bJ9=0.01*(W9+N0*(Z9—W9))
49145 IF T9=>W9 THEN 49355
49150 REM USE N I NO TO GET N—UNITS (48 FROM INT (P (3,N))
49160 W8=INT (P (3,N) )/1000000
49170 Z9=INT (P(3,N—i) )/1000000
49180 W8=1000*(W8+N0*(Z9—W8))
49190 REM:FETCH TEMP [8 FOR TAG [‘9
49195 [‘9=09—2
49200 GOSUB 7000
49205 tI9=t’9+2
49210 REM:USE N I NO TO GET ~RH, (41
49220 W1=P (3,N)—INT(F(3~ N))
49230 Z9=P (3,N—1)— INT (P (3,N—1)i
49240 W1=1000* (W1+N0* (Z9—W1))
49250 REM :CALC ABS HUM (42
49252 V6=t,8
49234 GOSUB 15000
49256 W2=596*O.01*W1*V5/1013,25*373,16/(t’8+273,16)
49258 S’EM:CALC t’EW—PT—t’EP W3
49260 GOSUB 21455 - -

49270 PRINT @41 USING 45320:W9,O,3048*W9,V8.t’8.(41,W8,(48+O.048*W9,W2,W3
49275 T9=W9
49280 IF ft-0 THEN 49320
-49290 R’EM:SURF PR [‘ONE . OMIT 1000 MB IF SURF FR <=1000
49300 IF v8::;•l000 THEN 49320
49310 M M+1
49320 M M+1
49330 IF M=8 THEN 49355
49340 V8=Y (M)
49330 GO TO 49070
49335 PRINT ‘ENt ’ OF PROCESSING’
49357 REM: THIS FILE ALTERED FOR CQNT FRES SENSOR; PK-MCW—780314
49360 END
49370 REM:FETCH TAG t’9 FOR FR V8
49380 D9 P(2 ,40 0)
49390 Z8=1O0O0*(F(2~ t’9)-INT(F’(2~ t’9)))
49400 Z9= 10000* ( F’ (2 ,t I9— 1 ) — I N T ( F ’ ( 2 , t i 9 - 1 ) ) )
49410 IF V8 -~Z9 THEN 49480

Figure E-4. Listing for Fourth File of CAPS Dropsond e
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49420 IF V8<~=Z8 THEN 49460
-49430 LIST 49420
49440 PRINT ‘F’R V8 TOO GREAT FOR TABLE F’(2, ) ‘

49430 STOP
49460 F9= (Z9—ZB)* (INT (F’(1,D9—1)+1)—INT (P (1,t’9)+1) )+0.Z
49465 t19=INT (F (1,t19)+1)+INT ( (V8—Z3)/F9)
49470 GO TO 49300
49480 t 19=t ’9— 1
49485 IF [19=1 THEN 49300
49490 GO TO 49390
49500 RETURN
49510 REM:USE TAG [‘9 TO FINLI INTERP BASE N & FRACTION NO FROM F(3,
49520 N=P (3,400)
49530 Z8=INT (P( 1 ,N) )+2
49540 Z9=INT (P(1~~N— 1))+2
49550 IF t,9.::Z9 THEN 49620
49360 IF t19< Z8 THEN 49600
49370 LIST 49560
.49580 FRINT ‘TAG [‘9 > TABLE TAGS’
49390 STOP
49600 NO= (tI9—Z8)/(Z9—Z8)
49610 GO TO 49640
49620 N =N—1
49630 GO TO 49530 -

49640 RETURN

Figure E-4. Listing for Fourth File of CAPS Dropsonde
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APPENDIX F. PROGRAM LISTING FOR MINIREFRACTIONSONDE ANALYSIS

The four program files of cassette X , Minirefractionsonde

Analysis , are listed in the four figures of this appendix as tabulated

below .

Cassette File on Figure
Number Cassette Program Name Number

X 1 CALIBRATION AND ACQUISITION F-i

X 2 REDUCED DATA FILE BUILDER F—2

X 3 TEMP , PRES , HUM TABLE BUILDER F-3

X 4 OUTPUT REPORT GENERATOR F-4

F-i 

_  

--~~~--- - -~~- -~~~ 



—~~~~~~~~~~~~
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tOO GO TO 1000
110 DELETE 1O00~ 311O
120 PRINT ‘SET HF AS ADt’R 3 FOR INPUT. ENTER MINUTES OF DATA ( -: 34.5 ) ‘$ 130
140 Y =0
.L60 INPUT M
170 M=INT ( 105*M+33)
ISO DIM Z$(2),T (M),U~~(17),T$(14)

135 T=0
1.90 PRINT @3,32:’F-FTOlSlT;R’

200 ON SRQ TH EN 220
210 WAIT
220 FOR N=1 TO M
230 INPUT &3:U$
240 T$=SEOth$,6,7)
244 INPUT @3:Us
246 INPUT @3:U ~
2 50 I N F U T  ~3:U~
260 U~ =S E G( U$ , 7 , o )
270 T$=U$~~T$

230 T (N)=VAL (T3)
284 INPUT @3:U~
286 INPUT @3~ tJ~
290 NEXT N
300 OFF SRQ
310 PRINT ‘P’RS C~ W EN Rt’ Y TO CN INPUT’
320 INPUT Z~
330 PRINT I
360 PRINT ‘ENTER 1 (REt’ISFLAY) O R 2 (CO NT IN UE)  OR T ( A B O R T ) ’
370 INPUT 3
330 GO TO VAL(Z$) o F  310,410,390

390 PR INT ‘RUN A E~O RT Et”
400 EN D
-410 PR INT ‘PREPARE TO STORE DA T A  ON INrER~JAL rAP E.  ENT ER FILE N c .
4 ’ O  INPUT Y
-4 .~-~

) PRINT ‘WILL STOR E IN FILE ‘ Y ~~ ’ . ENTER — 4 Er1 ~~~~~~~~

440 INPUT Z-$
-4 50 IF ~~~~~~‘+ ‘ THEN 490
460 LIST 4~ 0
4T0 F’RI’~T ‘RUN 4BORTEt~’
480 STOP
-1?0 FINt’ ~
~O0 MARK 1,I0* (i-t1 )
510 FINt’ Y
515 WRITE ~
320 FOR N=M 1:3 1 3TEF --1

~30 ~RITE T ( N )
34k) NEXT N
550 FRINT ‘FILE ~ RITTEN’
560 END
1000 PAGE
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1005 PRINT ‘ REFRACTION ~ALLOONSONt’E tIArA ANALYZER —— NACI C AVTt I ’
1010 PRINT
1020 PRINT ‘ENTER PROC SELECTION 1 0F 2: 1—CA L~~ACO 2-ANA~~Y3IE —— ‘;
1030 INPUT Z
1040 00 10 2 OF 2000,3000

2000 INIT
2010 PRINT ‘ ‘~~‘CA L IBRAT ION ANtI DAT4 AC Q UISITION’
2020 PRINT
2030 PRINT
2050 PRINT ‘ENTER LAUNCH DATE ANt ’ NUME~ER (YYMMDE : -~~~ --
2060 INFUT t’ ,N$
2070 PRINT ‘ENTER ZULU LAUNCH TIME (HHMMSS) --
2080 INPUT T$

2110 PRINT ‘ENTER ALT & FRES AT LAUNCH ( M , m B)  — -  ‘
2120 INPUT P1,P2
2130 PRINT ‘ENTER SDNL’E SERIAL NO , (NNNNNN) --
2140 INPUT SS
2144 PRINT ‘ENTER REFERENCE VOLTAGE RA T IO -— ‘;
2 146 INPU T NO
2150 PRINT ‘THERM LOCKIN: ENTER NOH~ S A N t’ CIEG 2 ( RR ,~~R~: ~~F T . T ;  - —
2160 INPUT R3 ,T3
2170 PRINT ‘ENTER HUML LOCKIN RES IN KOHMS (RR.RR ~~) --

2 180 IN P U T  R4
2131 DIM L (3~~6)
2182 PRINT ‘ENI PRES COEF L (1~~1—6) ‘;
2183 INFUT L (1,1) ~L ( 1,2 )  • L (1,3) L (1,4), L 1,5) L Cl 6)
2185 PRINT ‘ENT PRES COEF L (2,I~~6) ‘;
2186 INPUT L (2,1)~~L (2,2) ,L (2,3) .L(2~ 4),L (2,5) ~L(2 ,~~~)
2188 PRINT ‘ENT PRES CJEF L (3,1— ó ) ‘~~

2139 INPUT L(3~~1) ,L(3 , 2) ,L (3 ,3)  .L(3~~4 )  ,L : T 3 , 5 )  ~~~~~~~
2210 PRINT ‘ENTER o P E RA T O R — C A r E  CODE (AB CYYM Mt ’ t ’~ --
2220 INPUT OS
2432 PR INT ‘IF WANT COPY OF THIS PAGE~ ENTER ± ~ IF NO T , ENTEr~ - )  - —

434 INFUT Z$
2436 IF Z $ < >’ + ’  THEN 2440
2438 COFY
2440 PAGE
2450 FRI ‘t ArE (YYMMEI EI ) : ‘ t’~ 

‘ LAUNCH NO . ’ ;N~~: SONtIE 3E~’ . 
NC- . •

2470  PRINT
.2480 FR I ‘THERM LOC K—IN :  ‘ ; R 3 ; ’  I~ 0HMS AT ‘~~T3~~’ LIEG C ’ ’ ’ HUML : ‘ ; - ~- z ; ’ \ ’
2490 PRINT
-2500 PRINT ‘ ‘ ‘ LAUNCH’
2510 PRINT ‘TIME (HHMMSS)’ ,T$
2520 FRINT ‘P1 ALT. ( M) ’ ,Pl
2530 FRINT ‘F2 FRES . (mB ) ’,F2
2532 PRINT
2534 PRINT ‘PRESSURE COEFF OF ARRA Y L (3~ 6) ARE AS FOLLDLJS:’
2536 PRINT L

2538 PRINT
2560 PRINT ‘ ‘,Oi
2570 PRINT ‘WANT CHANGE CAL t,A~~A ? (ENTR ~ IF ~ES, — IF NO~~~’~
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2575 INPUT Z$
2580 IF Z$.::’:> ’— ’ THEN 2584
2382 00 TO 2630
2584 PRINT ‘ENTS CHANGE ( ES:  F1= NN.N)  THEN RUN AFTER STOP ’
2586 STOP
2388 GO TO 2440
2630 COF Y
2632 PRINT &41~
2634 PRINT ~41
2636 FRI @41 :’rrArECYy~ Mt’D): ‘;n; ’ LAUNCH No.~~~N~~;’ SONt’E SER . NJ ~~SS
2637 FRI 041:’THER LOC—IN: ‘;R3;’ ~ 0HMS @ ‘;T3 ’ LEG C’ .’ HuhL: ‘;R4;’k
2638 PRINT 041:’LAUNCH ALT = ‘ P l ’M ’’LAU NCH FRES =

2639 PRINT 041:’PRESSURE COEFF OF ARRAY L ’ 3 , 6)  ~RE AS FO L.Lows :’
2640 PRINT @41 :L
2645 PAGE
2660 FRI ‘PREPARE 10 STORE CAL DATA: NOTE CASS NO. & LOA D CASS IN 4051’
2665 FRI ‘(ASCERTAIN FILE 1 ON CASS HAS BEEN MARKE D BEFORE CO NTINUING ) ’
:2670 PR INT ‘ENTER CASSETTE N O ,  ~ t4ti A UDRESS OF CASSETTE UNIT C N N ) --
2680 I N P U T  X
2690 TLIST
2695 PRINT ‘ANY FILE $ : - =  SPECIFIED $ WILL BE LIES T RII)YEL’ ’
2700 PRINT ‘ENTER FILE NO. FOR STORING CAL DATA ( F R )  ——
2710 INPUT Z 1
2720 FIND Zi
2730 MARK 1,3000
2740 FIND Zi
2750 PR INT @33: D~ Ns, 1$, Fl ,P 2 ,53,13’  R3 R4 ~L ~KO ,O$
2755 CLOSE
2760 FR INT ‘CAL DATA STORED IN FILE ;zi;’ ON CASSETTE ;x ;’  ‘ ;os
2761 PRINT ‘IF WANT TO WRITE AN OTHER CAL DATA FILE~ ENTER ± C— IF NOT)’

276 2 INPUT Z -~2763 IF :s= ’+’ THEN 2660
2765 GO TO 110
2990 STOP
3000 REM :ttATA ANALYSIS STARTS HERE
3010 DELETE 100.2990
3020 PRINT ‘WILL REAL ’ JATA ANALYSIS ~ROO FROM INTE RNAL CASSETTE ILE . ‘

3030 PRINT ‘ ENTER R W E~ ROY -—
-3040 INFUT 9$
3050 IF S5= ’R’ THEN 3090
3060 LIST 3020
3070 PRINT ‘RUN A BORTE D’
3080 STOP
3090 FIND 2
3100 APPEND 3110
3105 REM :FILEt’ IN CASS 8~ FILE 1. PK-MCW-730216
.3107 REM:MOt’IFIEL: FOR CONTINUO u S PRESSURE SENSOR . F~~-T80 2l~
3108 REM:MOC I IF ICAT ION— A Dt~ OF REFERENCE cO L lAGE R~~~~O ( N~~

) INFUT
3110 REM t ’ATA ANALYSIS FROG WILL BE AP FENC Eti  HERE
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:31 10 REM :THIS PROGRAM (FROM FILE 2) ASSIGNS FILE NO S. TO BE FRO C ESS EI i
3111 t’ELETE L
3112 DELETE 2991,3109
.3113 DIM L(3.6)
3114 FRI ‘LOAC I ‘‘SAFE’’ DATA CASSETTE INTO CONSOLE. ENTER FILE NCS. OF ’
3116 PRINT ‘CALIBRATION ANt ’ DA T A FILES TO BE PROCESSED (CC tIE’ ) - -  ‘;
3118 INPUT Z9~ Z8
.3119 60 TO 4225
3120 REM :REAt’ CAL FILE
3121 F INE’ Z9
3122 INPUT @33 : t~l ,NO ,T l~~F l , F 2 ,S O ,T 3 , R 3 , R4 ~~L.K0
3123 60 TO 3260
3130 REM :LOOKING FOR DATA SPIKES
3151 IF A (N9)=0 OR C (N9)=0 THEN 3170
3152 IF A(N9)=:::.C(N9) THEN 3162
3154 L9 C (N9)/A (N9)
.3156 L8=B (N9)/A (N9)
.3158 L7=B (N9)/C (N9 ’
3160 GO TO 3168
3162 L9=A (N9)/C (N9 J
3164 L8=ACN9 )/B (N9)
3166 L7=C (N9)/B (N9)
3168 IF L3::’- L9* l .02 OR L? :~1 /L9/l .O2 THE N 3174
3170 L 9 1

• 3172 60 TO 3176
• 3174 L 9 2

3176 RETURN
3260 PRINT ‘ENTER TIME INTERVAL ( E2.) FROM LAUNCH TO XMITTER ON --
3262 IN P UT TO
3264 P R I  ‘FOR AUTOCOPY&F AGE~ ENTER 1~ A UTOFAGE CrJL. r .  2 ;  NEITHER , 3 •-— ‘

~~

3266 INPUT S9
3268 GO TO 99 OF 3274.328O~ 3236
-3220 END
3272 REM :WRITTEN7704l5,u_OADEt’77O504,tIEBUGGEtl7”23O~~,INTEGRA ~ EO7~ 0?C5 iCW3274 REM:STAR T HERE FOR AUTOCOFY&PAGE
3274 PRINT @32,26:3
5278 30 TO 3290
3280 REM :START HERE FOR AUTOFAGE
3232 PRINT @32 , 26 :2
~284 GO TO 3290
3286 REM:START HERE FOR MANUAL COFY& FAG E
3298 PR INT ‘f l2 ,26 :O
3290 REM:REAL ’ ~ UNPA CK DATA FROM FILE
3292 tIIM A (4),B (4),C (4),t’(4)
3294 RESTORE 3298
:3:9o REAE ’ @34 T9,T8,T7,T6~ A ,B,C,t’
.3298 DATA 0,0,0,1 .O,O•O, ’),O,Q,O .O,O,Q’O .).3.OE—5,3,OE—3 . 1 .OE-3’2,OE—5
3300 REM :INITIALIZE FOR GETTING SIG PER RA TIOS USING 516 LEV 5U~ RT
3302 DIM F (3,400),S(3,8)
3304 FOR 19=1 TO 3
3306 FOR 18=1 TO 400
3308 F (I9,18)=O
.3310 NEXT 18
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3312 NEXT I?
3314 RESTORE 3313
3316 READ @34:F (1,4oo),P (2,4oo)~~P(3,4oo).s
3318 CIATA 0,O.0~ 0.0O7 .O,—9 ,9E+99,9.9E+99,Q,O .O,0,Q,007,O,—9,9E+99
3320 DATA 9,9E+99,o,O,0,o,o.oo8,o,-c.9E+99,c,9E+99,O,o,0,O
3322 PRINT ‘SELECT DATA SOURCE : 1=PACKEO FILE, 2=~~EDUCEt’ FILE - —

332 4 IN P U T  S9
332o GO TO 99 OF 3346,3330
3328 STOP
3330 PRINT ‘FUT’’SAFE’’CASS (FILE 23P ARRAY ) IN 4051. ENT R ~~~ Rt~ -

3332 INPUT 9$
3334 IF S$= ’R ’ THEN 3338
3336 GO TO 3330
3338 DIM P(3,400)
3340 FIND 23
3342 READ @33:F’
:3343 PRINT ‘CK ~ CORRECT P (M,N ), THEN ‘‘RUN LINE $ AFTER StOP )’’ ,’
3344 STOP
334 5 30 TO :382

. 3346 F INE’
3348 REAL ’ @33:Z7
3350 Z6=0
3352 Z6=Z6+i
3354 REA D @ 3 3 : Z O
3356 tOO 10 3360
3358 PRINT @41:26,20;
3360 REM:UNPACK FIRST HALF 30 TO GET PERIOD Zi
3362 Z1=INT (ZO)/1.OE+8
3364 REM:FROCESS UNPAC~ EL’ VALUE
3366 GOSUB 3334
3368 REM:UNF ACK ~ PROCESS SECONE’ FERIL ; t
3370 Z 1= ( Z 0— I NT ( Z O ) ) / 1 00
3372 GOSUB 3384
:3374 REM :WAS THLS WORE’ THE LAST IN FILE?
3373 REM:SEV SEC PRE— LAUNCH DAT A MUST BE IN PACK FILE FOR 3:JRF cALUE
3376 IF 6=Z7 THEN 3378
3377 GO 10 3352
5379 T9=T9+4
3379 A=0
3380 GOSUB 3498
:3381 PRINT LAST ENTRY HAS BEEN RE A D FRO M F A CR EO :~ rA RILE’
3382 GO TO 3975
3383 GO TO 4175
3384 REM :TESTING .~~ MAINTA INING SYNC
3385 REM:T9 SAMF’S ENTERED 3TACK SINCE LAUNCH. TS=LAST REF TAG
3386 IF T9=0 THEN 3512
3388 GO TO 16 OF 3396,3406,3406’34o6
3390 LIST 3388
.3392 PRINT ‘T6= ’ ;T 6
3394 STOP
.3396 REM:CY CLE SHIFT
3398 A 0 =A (4 )
3400 A=B
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3402 B=C
3404 19=19+4

~3406 IF Z1::r1/L1 ANL’ Z1.::1/LO THEN 3440
3408 IF Z1=:>l/L2 ANtI Z1(=1/L 1 THEN 34 16
3410 REM:Z1 NOT t’AT.~ AND NOT REF. AP FLY NUN—VALID TAG ( . 1)
3412 Z 1=0.1+Z 1
.3414 GO TO 3440
3416 GO TO 16 OF 3420,3426,3432,3413
3418 STOF
3420 C(1)=0.99999
34 22 16=16+1
3424 17=17+1
3426 C(2)=0.99999
3428 16=16+1

• 3430 17=17+1
3432 C(3) 0.99999
3434 T5 T6+1
3436 17=17+1
3438 00 TO 3384
3440 GO TO 16 OF 344S,3454.34oO,34~ 6
3442 LIST 3440
3444 PRINT ‘16= ’ ;T 6
.3446 STOP
3448 C (1)=Z1
34Z0 16=2
3452 30 TO 3592
3454 C (2)=Z1
3456 163
3438 GO TO 3592
3460 C (3)=Z1
3462 16=4
3464 GO TO 3592
3466 IF Z1=::•1/~~: A N tI 1 =1/L1 THEN 3482
:3468 REM :REF EXPECTED BUT ~ I95i~-lG ; ALIt’ SYNC—LOSS TAG •~~~~ TO ODO R SAMPS
3476 C (4)=Z1
3478 C=0.99+C
3479 GO TO 3484
3482 18=19+17
3483 C (4)=Z1
3484 T~ =l
3485 PRINT ‘T9,T7.T3= ’,T9.T7.T3
.348o PRINT ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
3488 REM:RESTORE CYCLE IN ARRAY B~ IF NEEDED
3490 GOSUB 3594
.3492 REM:CALCULATE PERIOD RATIOS IN ~R F A Y  A
3494 GOSUB 3664
3496 PRINT @41:A (1>,A (2>,A (3),T9+T7—8÷~~( 4 )
3498 REM :SCAN ARRA Y A ~ DETECT SIC RATIOS
3500 FOR N8=1 TO 3
3502 P9=N8+A (N8 )
3504 N9=19+T7— 12+N8
3506 GOSUB 3695
3508 NEXT N8
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3510 60 TO 3592
3512 REM:LOOKI~f G FOR FIRST SYNCHRONIZED CYCLE
3514 GO TO T6 CF 3516~ 3522,3Z22~ 3522~~3332
3516 REM:IS Zi A REF SCGN A L?
3519 IF Z1= ::1/L2 AND Z1 :=1/L1 THEN 3536
3520 GO TO 3388
3522 REM:IS Zi A t’ATA SIGNAL?
3524 IF Zi:::.l/L1 AND Z 1- ::=1/L0 THEN 3542
3526 PRINT ‘FALSE START. To= ’;T6
3528 T6=1
3530 ~O TO 3312
3532 IF Zi=:>1/L2 ANt’ Z1(= 1/Li THEN 3566
3334 GO TO 3526
3536 T6=2
3538 B ( 4 ) = Z 1
3340 GO 10 3588
.3542 GO TO T6 OF 3544~ 3548~ 3554 ’35 60~ 3544
3544 LIST 3542
3546 STOF
3548 16=3
3550 C (i) Z1
3552 GO TO 3588
3554 16=4
3556 C(2 =Z1
3558 GO ~10 3588
3560 T6=5
3362 C (3- Z1
3564 GO 10 3588
3566 REM :19 IS NO. OF SAM FS TO ‘ENTER ’ STA C K SINCE LAUNCH

• 3568 19=TO*10+8
3569 18=19
.3570 T6=l
3372 C(4)=Z1
3574 PRINT Zo+T7+Zi
3576 PRINT
3579 PRINT ‘LAST 5 SAMFS ARE FIRST CYCLE PA SSI NG ROtOR RANGE TEST’
3580 PRINT
3582 PRINT ‘REF STARTING 1ST SYNC CYCLE (TTME—TAG + PER): ‘;r9—4+ ~~(4)
3584 PRINT ‘FOLLO W ING SA~ FS ARE OLtTFIJ T FROM SYNC TES T ~
3586 GO TO 3592
3588 REM:PRINT FILE ENTRY N0 . ( Z 6 )  & PERIOD
3590 PRINT Z6 +T 7+Z 1;’  ‘ .

3592 RETURN
3594 REM :VA LIDA TE DATA IN ARRAY C USING LIMITS IN Is
3596 FOR N 9 1  TO 4
3598 GO TO N9 OF 36O6~ 3600’3604~~3606
3600 D(2)=400*t’(2)
3602 GO TO 3606
3604 t’(2) D(2)/400
3606 IF ABS (A.N9)—C (N9))(t’(N9) OR ABS (B (N9)—C (N9) t’(N9) THEN 3610
3608 PRINT ‘ C c ’ ;N9 ;~~ FAILS VAL TEST .T I M E- T A GGE Ei  FER. = ’;T9÷T7—4+N9+C N9
3610 NEXT N9
3612 REM: RESTORE DATA IN ARRAY B
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3613 N 8 0
3614 FOR N9=i TO 4
3615 IF N9.(:::-3 THEN 3619
3616 IF A ( N 9 ) / E U N 9) < 1, 0 2  AND A (N9)/B (N9)>Q.980392 THEN 3642
3617 GOSUB 3150
3618 GO TO L9 OF 3642.3628
3619 IF ABS (A (N9 )—B (N9)) t’(N9) THEN 3642
3620 REM :B(N9)NOT ON . CMN C N9) BE USE D TO RESTOR E?
3622 IF ABS (A (N9)—C (N9))- ts(N9) THEN 3628
3 2 4 REM:C N9) NOT OK FOR RESTORATION
3626 GO TO 3642
3628 REM :RESTORE B (N9)
3630 P R I N T
3632 PRINT ‘RESTORED PACK—WORD ’ ;Z6—1;’ FROM ‘;T?+17—8+N9+B (N9);’TC; ‘

3634 B<N 9)= (A (N9)+C(N9))/2
3636 PRINT T9+T7—8+N9+B (N9 )
3638 PRINT
3640 GO TO 3646
364 2 RE1I:NO RESTORATION . INCREMENT COUNT OF NON—RESTORED SA~ F’S (NS)

• 3644 N8=N8+i
3646 NEXT N9
3648 IF N8 .4 THEN 3652
3630 30 TO 3660
3652 P R I N T
3654 PRINT ‘RESTORED CYCLE FOLLOWS:’
3656 PRINT T9+T7—7fB (1),T9+T7—órE~(2).T9+T7—5+Es (3),T9+T7—4+& (4)
3658 F R INT
3660 N8=0
:3662 RETURN
3664 REM :CALcULATE PERIOD RATIOS 1 4 ARRA~ A
3666 IF A (i)=0 AND A (2)=0 ANt’ A (3)=0 THEN 3690
3668 IF A0=:::-1/L2 ANt I A0 =1;L1 ANt I AB S (AO—A 4)) O (4’ THEN 367o
3669 C (1)=0,999
3670 C(2)=0.999
3671 C(3)=0.999
3672 PRINT @4 1 : ’ T A G S  ‘ ; T 9 + T ~~- 13 ;~~~ ’ ;T °÷~~~- Q ; ’ FAIL REF c~~F- ;~ t:’ •~~~~~~~~~

‘

364 GO TO 3o90
3676 FOR N9=j 10 3
3~~7S IF A (N9)•(1/LO THEN 3~ S6
3680 LIST 3~~78
3o82 PRINT ‘A (N9 = ‘;A N9
3686 A (N9)= (A0* (4-N~~)+A (4)*N9)/ (4*A (Nfl)
3688 NEXT •.4Q
3690 RETURN
3695 REM :THIS SBRT MODIFIEt ’ TO MA r E ENTIRE LEV EL 816 IF ANY
3700 REM:O N THAT LEVEL ARE S IC— FK-780310
3705 REM:INFUT IS I D—T AG GE E ’  FERIOt ’  RA T I O  P9 AT TIME N9 cMFLE ~(i.)
3710 REM INFUT TOLERANCES ARE S (M~~1)
3~’15 REM :OUTFUTS ARE TIME-TAGGED SIGNI FILANT LE VELS F(M ,N )
3720 REM:F (M,400) IS NO. OF SIGNIF LEVS STORED
3725 M INT (P9)
3730 REM:CALCULATE NEW SLOPE S (M,5)
3735 S ( M , 5 ) = ( P 9 — I N T ( F ’ 9 ) — ( S ( M , 2 ) — I N T ( S ( P 1 , 2 ) ) ) ) / ( N 9 — I N T ( S ( M , 2 ) ) )
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3740 REM :TEST NEW SLOPE
3745 IF S ( M ,5 ) = .: .S ( M,3 )  AN ts S ( H ,Z ) ( = S ( M ,4 )  THEN 3323
3730 FOR M9 1  TO M
3755 IF p (M9,p(M9,400)+1)-(:::.o THEN 3815
3760 RE1I:NEW SLOPE N .G.; STORE SIGNIFICANT ~ LAST V ALUE ; EXP A ND L I M I T S
3765 S(M9,2)=S (M9~ 8)
3770 IF P(M9,400):::399 THEN 3790
3775 LIST 3770
3780 STOP
3790 PRINT ~41~~’ 

‘ , ‘ ,‘ ‘,‘ M= ’;M9 ;’ S.L.= ’;S (r1 9,2)
3795 P(M9,F (M9,400)+1)=S (M9,2)
3805 S (M9r3)=—9 .OE+99
3810 S(M9,4) 9.OE+99
:3815 NEXT M9
3820 GO TO M OF 3970,3970,3832
3825 IF P(1,P(1.400)+1).C::0 THEN 3750
3830 IF M=3 THEN 3835
3831 60 TO 3970
3832 FOR M 9 1  TO 3
3833 P(M9,400)=P (M9,400)+1
3834 N EX T M9
3835 FOR M9=l TO 3
3840 REM:NEW SLOP’S O.K.~ SHRINK ACCEFTAN CE SLOPE LIM ITS IF NEELIED
3845 IF N9:::.INT (s(M9,2)) THEN 3375
3850 S (M9,6)=A (M9)—INT (A (M9))+S (M9.1)— (S (M9,2)—INT (S (M9.2)))
3855 S (M9,6)=S (M9,6)/(N9+M9—3—INT (S (M9.2)))
3860 S ( M 9 ,7 ) = A ( M 9 ) — I N T ( A ( M 9 ) ) — S ( M 9 , 1 ) — ( S ( m 9 , 2 ) — I N T ( S ( h 9 , 2 ) )
3865 S(M9~ 7)=S (M9~~7)/(N9+M9—3—INT (S (M9~ 2)))3870 GO TO 3893
3873 S (M9,6)=A (M9)—INT (A (M9) )-S(M9~ 1 )— (S (M 9,2)—INT (S (19, 2)))
3880 S (M9,6)=S (M9,6)/(N9+M9—3—INT (S (M9,2)))
3885 S (M9,7)=A (M9)—INT (A~ M9) )+S(M9 , 1 )— (S (M9,2)—INT (S (M9,2)))
3890 S( H9~ 7) =S(M9~~7 )/ ( N9+ M9—3— INT ~~S ( M9 . 2 ) ) )
:895 REM:TEST MIN SLOP’E
3900 IF S(N9,6):::.S(M9,3) THEN 3915
3905 REII MIN ACCEPTABLE SLOPE O~ AS IS
3910 60 TO 3925
391Z REM :UFt’ATE MIN ACCEPTABLE SLOFE
.3920 S(M9,3)=S (M9,6)
.3925 REM:TEST ~AX SLOPE
3930 IF S ( M 9 , 7 ) ( S ( M 9 ,4 )  THEN 3945
3935 REM :MAX ACCEPTABLE SLOF’E U.K. AS IS
3940 GO TO 3953
3945 REM :UPt’ATE MAX ACCEPTABLE SLOPE
3950 S (M9,4)=S (M9~~7)
3955 REM :ACCEPTANCE SLOPE LIMITS UFt’ATELI NOU UFt’A~ E LAST LEVEL
3960 SUI9,8)=N9+M9—3+ (A (M9 )—INT (A (M9) ~)3965 NEXT M9
3970 RETURN
3975 REM :ARRAY OF SIGNIFICANT PERIOD RATIOS HAS BEEN BUILT.
3980 REM :t’ATA CONTINUITY TESTING ANt ’ RESTORATION
3985 REM:E9=RATIO RATE LIMIT , E8=TEMF RATE LIM . E7=FSES LIM ~~ =H1.Ih L IM’
3990 REM :E5=RATIO SATE, E4=THIS TA i~-SA TIO , E3=FOINTER TO L A S T  CON S A r I C
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3995 PRINT ‘TO LIST PER . RATIOS BEFOR GAP F’ROC’G. ENTR’ ‘‘+ ~~~
‘ —— ‘;

4000 INPUT S$
4005 IF S~~ : ::;•’+’ THEN 4030
4010 PRINT @41:’TIME-TAGGED PERIOD RATIOS BEFORE GAF PROCESSING’
4013 P RINT &4 1:F’

-4020 PRINT ‘CX DATA LIST ~ MAKE NEEDED CHANGES BEFOR CONTINUING RUN’
4023 STOP
4030 DIM P(3,400),R (3)
4035 RESTORE 4045
-4037 REH:E8,E7,Eo ARE ALLOWED T,F’~ H TRENt’S— SAT OF RAT PER :~RAME
4038 REM:R IS $ OF 1-TAGS OF TRENt’ = NOISE
4040 READ @34:E9,E7,E6,R
4045 t’ATA 1.003,1 .003~ 1 .32~ 14, 14,3,34050 FOR 11=1 TO 3
4055 FRINT ‘ ‘~~‘S1ART M= ’;M
4060 GO TO M OF 4O65~ 4075~ 4083
4065 E9E8
4070 GO TO 4090
4075 E9=E7
-4080 GO TO 4090
4083 E9 E6
-4090 REM:FINt’ FIRST RATIO IN EXPECTED RANGE
4095 N= .i
4100 E3=P (M,N)
4105 IF E3— .ENT (E3 ::.0.1 ANt s E3_INT (E3)::.0.~~5 THEN 4120
4110 N=N+1
4115 GO TO 4100
-4120 E3=N
4125 N=N+1
4130 E4 P (M,N)
4135 E5= (E4—INT (E4))/(F (M,E3)—INT (F’(,M,E3)))
4140 E5 E5~~( 4 / ( I N T ( E4 ) — I N T ( F ’ ( M , E 3 )  )i- R~~M) ) )
4145 IF E5<E9 AND E5 1/E9 THEN 4290
4147 GO TO 4150
4148 PRINT ~41:’INV ALID SAM PLE - ‘;E A
4150 REM:RATIO CHANGE IS EXCESSIVE. F 4 1  NE~~T R A T I O  WIT - ’ IN  CHANGE LI~~LT
4155 PRINT ‘ ‘.‘E5= ’;E5

~4160 S9=INT (F ( 1 
.F, ( 1.400)))

4163 Z9=INT’P’(3,P (3,400)))
4170 IF M~ 3 ANt ’ 1NT E4)::-S9 AND Z~~— INT (E4 )c20 THEN 4130
4175 ‘30 TO 4190
4180 FRINT ‘BAD HUM FAST TEMP ENtI ~ W ITH t4 2 SE[ : 1 F HUM ENt’’
4183 60 TO 4245
4190 IF N P(M,400) THEN 4375
4193 REM : TRAP AFTER STATEMENT 3120
4200 PRINT ‘LOOK AT F (1,400)’S, ARE THE’Y ON’
4205 STOP’
4210 GO TO 3122
4215 PRINT ‘REACHED END OF FILE F ’ ( ’ ; M ’N) .  LA ST O~ •~F=~~; F(- ~ .~~~)
4220 GO TO 4245
4223 L0 200
4230 L1=1925
4235 L2 1973
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4240 GO TO 3120
-424 5 F’RINT ‘ FOLLOWING SAMFS BEING t’ELETEt’:’
4250 N=E3
4233 N=N+1
4260 PRINT ‘ ‘ ,‘ ‘ , P( M , N)
4265 P( M,p l ) =0
4 270 IF N= F ( M ,4 0 0)  THEN 4230
4275 60 TO 4255
4280 P(M~ 400)=E3
4235 60 TO 4375
4290 REM:RATIO CHANGE IS WITHIN EXFECTELS LIMITS
4292 REM:IS DATA TAGGED ‘NO GOOD’
4293 IF E4—INT E4)::0,99 OR E 4_ I N T < E 4 ) : .0 . O 5 THEN 4148
4293 IF E3=N — 1 THEN 4370
4300 IF INT ( E4) —I NT ( P( H~ E3)) (2 1 THEN 43 20
4305 LIST 4300
4310 PRINT ‘DATA GAF’ EXCEEDS 2 SEC. SHOULD IT BE RE5TORET”~ ’
4315 STOP
4320 PR INT ‘DATA GAP .~2 SEC BEING RESTOREr”
4325 PRINT ‘FR’E—GA F’ VALUE = ‘;F’(M,E3)
4330 E3 E3+1
4333 PRINT ‘F’c ;M; ,’;E3;’) CHANGED FROM ‘;P’ (M,E3);’ TO ‘

~~

4340 E2=E5~~( (INT (P (M ~ E3) )— INT (P (M ,E3—1 )) >/10)
4345 F’(M,E3)=INT (F’ (M,E3))+ (F’(M,E3— )— INT (P(M ,E3— 1)fl~~E2
4350 PRINT P ( M , E 3)
4355 IF E3=N—1 THEN 4365
4360 60 TO 4330
436 5 PRINT ‘ POST—GAP RATIO = ;F (M ,N )
4370 E3=N
4375 IF N=:: F ’(M ,400) THEN 4385
4380 GO TO 41 25

-4385 PRINT ‘ ‘‘ ENt’ M= ’;M
4390 NEXT ~
4395 P R I N T  ‘TO LIST PER . RA TIOS AFTER OAF FSOC ’G, E~’4TR 

‘‘+ ‘‘ —— ‘;

4400 INF’UT S$
4405 IF ss- .::;- ’+’ THEN 4420
4407 PRINT @41
4410 PRINT ~41 ’F’ERIOts RATIOS A FrER GAP PROCESSING ’
44 15 PRINT @41~~P
4420 STOP
4425 REM:NOW IMPORT SOFTWARE FOR PROCESSING £ IA T 4 FROM A~~R~~Y .
4430 F’RI ‘LOAD ‘‘SAFE’’ FROG CASS IN INTER’r4L UNIT. ENTR R ~iE N RLs Y — —

4435 INF’UT S$
4440 IF S$= ’R” THEN 4450
4445 GO TO 4430
4450 FIND 3
4455 tiELETE 100,4445
4460 AFF’ENt’ 4750
4750 REM :FROG FILE 3 GETS APPENDED HERE
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-4750 REM :THIS PROC FROM FILE 3 APPENDS TO ENI’ OF FROG FROM FILE 2
4732 REM :ANALYZE DATA FROM INTERNAL FILE
4754 DELETE 100,4749
-4756 F’RINT ‘SELECT APP HUM SBRT (1=INTERF’,2=ECN) -- ‘
4738 INFUT FO
4760 REM:CALCULATE MB PRESSURE (09) AT LAUNCH ALT
4762 REM : INFUTS— PRESSURE ALT P1 (KFT)~ SURFACE PRESSURE ~2 (MB

)
4763 GO TO 4770
4764 09=(F’2~ 0,190263—0.025o553*F’1)~~5.2558S
4766 PRINT ‘CALC F’RES FROM ALT= ‘;Q9;’ MB’
4768 PRINT &41:’CALC F’RES FROM ALT= ‘;Q9~~’ ~B’
4770 PRINT ‘OF’R—ENTERED EST OF SURF FRES= ‘ ;P ;’ MB
4772 PRINT @41:’OF’R—ENTEREL’ EST OF’ SURF PRES= ‘

~~~~~~~~~~~~~~
‘ MB’

4774 PRINT ‘ENTER EST OF VOLT REG TEMP T4 -—
4776 INF’UT 14
4778 PRINT &41:’T4 = ‘;T4; ’ t’EG C’
4779 GO TO 8530
5500 REM:CAL Cu LATE TE MF’S. T9=SES RATI O~ T8 =THIS AP PARENT TEMP . T7=LAST
5502 REM :AFF’ TEMF” T6=THIS TIME, T5=LAST rIME
5303 PRINT ‘STARTING TEMP CALOS’
3504 00 TO 5322
5506 REM :J0 ~ J i ARE LAG COMF’ FACTORS FOP’ TEMP ~ HUM RANGING 0 TO 1
5508 RESTORE 5309
5509 DATA —99~ 0~ 0
5310 READ &34:19,J0,J1
5511 PRINT ‘CO M FS SET AT T : ’ ; J O - ’ ~ H: ’ ;J l;’ ;  WA NT C:HANGE? (1~~/:—) —
3513 INPUT Z9
3514 GO TO Z9 OF 5516,3520
5515 GO TO 5511
5516 PRINT ‘ENTR COMP SETTINGS IN RANGE 0—1 (NONE—FULL ) (T.TT H.HH)— ‘

~~

5517 INPUT J0~~Ji
5318 GO TO 53 11
5520 F’RINT @41:’ LAG—COMF’ LEVELS ARE SET TO T :’;J );’ ~ H:’;J1
5522 FOR N=1 TO F (1.400)
3523 T9=P( 1. ,N )—INT (F’ (l ‘N))
5325 T 6 = INT ( P( 1~~N ) )
3530 IF T9::-0,1 THEN 5560
3350 GO TO 5640
5560 SEM :CALCULATE RES RATIO
5562 REM WILL BYPASS THER RES R A T I O  CALC FOR BAROSWITCH ORfl FSfli4ti E
5563 GO TO 5568
5565 T9= (52,718/T9—47,718)/R3
5568 T9=22.1* (1/(K0~~T9)—1)/R3
3570 SEM :CALCULAT E AF F’ARENT TEMP
5573 18=63 .3/( 1— SQR”~1—0.04809 21~~LO G (T 9 / 3 . 3 S5 E-4 ) ) -2 7 3 . 1 o
5580 F’(1,N)=INT (P’ (1,N))+T8/1000+0.t
3584 GO TO 5590
5585 PRINT ‘T IME—TAGGE D AP PARE NT TE M F( MI LL I T ’ EG C ) = ’ ;F” I ,N)
5390 IF T7 :-—70 THEN 5615
5600 LIST 5590
3610 STOP’
5615 GO TO 5670
36 20 R EM : LAG—COMF ’  OF TEHF’ ; J0=COMF’ —L EVEL SETTING ( 0 — 1~ NON E—FULL ’
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5630 Z9=INT ( (16+15)/2+0.5)
5632 F’ ( i , N— i ) = Z 9 + 0 . 1 + 1 . O E — 3* (  ( T 8 + T 7 ) / 2 + ( T 8 — T 7 ) / ( T o — T 3 ) * 2 0 * J 0 )
5634 GO TO 5640
5633 P’RINT ‘TAG:’;INT (P’ (i,Nfl, ‘LC TEMF :’; (F’ (i,N )—INT (P (1,N ))— 0.1)~~1000
3637 P’RINT 1000* (F’ (l,N—l)— INT (F’ (i,N—l ))—O .l)
5640 T7=T9
3650 T5=16
3670 NEXT N
5671 GO TO 5700
5672 P(1,F’(1,400))=0
3674 P( 1 ~400)=P ( 1,400)—i
3680 F’RINT ‘END’
5690 STOF’
3700 PRINT ‘STARTING F’RES CALCS ’
5705 REM : OVERLAY P 2 ~ N) ARRAY WITH FRES VALUES
5710 07=1
5720 FOR N 1  TO P(2,400)
5730 tI9=INT (P (i~~N))
3740 t 18=(F( 1 ‘N )—O. 1—t ’9)~~1000
5745 IF 08=999 THEN 5764
3750 GOSUB 8730
5760 P’(2 .N)=t19+1+P3/ 10000
3763 GO TO 5765
5764 F ( 2 ,N) = N T ( F ( 2 . N )  )+O .9999
3765 NEXT N
5770 F’R’INT ‘ENI’ OF PRES CA LC’
6000 RE1I :OVERLAY P (3,N) AR RA Y W I T H  COMF’ HUM VALL IES.
6020 REM:C9=LAST APP’ HUM , C9=LAST A FF HIJr T I M E - T A G ,  C7=~~EAN APP’ HUN
6040 REM :C3=MEAN TAG, C3= APP HUM RATE, C~ =T HIS AP P HUM TIME T~,G
6050 F’RINT ‘STARTING HUM CALCS’
6060 RESTORE 6100
6080 READ @34:C9,t’7
•.~1O0 DATA 999,1
6160 FOR N=1 TO ~‘(3 ,400)
6190 REM CA LC HLIML RES RAT IO RB
o00 R8 F’(3,N)—INT (F’(3,N))
• .~209 P’R INT ‘FE R RATIO =

6210 IF R9=0 THEN 6860
621 5 REM : WILL BYFAS S HUML RE~ RAT IL) CALC F7R BAROSWITCH t’ROF’SONtsE
6217 00 TO 6235
o220 R8=52.718/R’8—47.718—7.1
6230 R8=250*R8/(250—R8)/R4

~235 R8=249~~(18.2-R9*K0*23.35)/(~sO*R 3*274.35—18.2),R4
6239 PRINT ‘ RES RAT IO= ’ ;Rs
6240 REM:FETCH CORRESPONt’ ING COMF TEMP 16 FOR AP P HUM CA LC
6260 C4= INT (F’(3~ N) )
6270 t ’9=C4-2
6279 PRINT ‘TIME TAG= ‘ ;C 4;
6280 t’8=(F’( 1 ~N)—0 . 1—D 9)*1000
6281 P R I N T  ‘ 1EMF= ’;t’8~
6300 16=08
6320 REM:CALC AF’F’ HUM
6330 GO TO FO OF 6340~ 6350
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6332 LIST 6330
6333 STOF’
6340 GOSUB 8000
6345 GO TO 6357
6350 GOSUB 8600
6355 PRINT 4FF’ H= ’H9
6357 60 TO 6843
6360 IF C9:::-lol OR H9 999 THEN 6370
6363 GO TO 6380
6370 IF N< 1 THEN 6800

~ 37 5 P( 3 , N — 1) INT( F’ (3~ N—1 )  )+0 .999
6377 GO TO 6800
6380 REM:CA L MEAN AR HUM C7. MEAN—TAG TEMP C6 a HUM RATE CS FOR HUM SEC
6400 C7= (H9+C9)/2
6420 C3 INT ( (C4+CS)/2+0.5)
6440 C5= (H9—C9)/(C4-C8)*10
6460 REM:FETCH COMF’ TEMF’ C6 FOR TIME-TAG 03
•~480 ts9 C3

• .~499 F’R INT ‘T IME= ’;:’~ / 10;
6500 GOSUB 7000
6301 P’RINT ‘ TEMF’= ’;tsS ;
6502 IF 08 . 999 THEN ~5 0
6504 IF C 3 — I N T ( F ’ ( 1 , F ( 1 ,4 0 0 ) ) ) .::O AND C3—INT (F’(1,F’ (1~~4O0)))-(=4 THEN ~F~1O
6306 GO TO 6520
6310 P RINT ‘TAG IS WITHIN 4 SEC OF TEMF’ END. LAST TEMP WILL BE USED’
6312 t’8 C6
6514 F’R’ INT • TEMF~~’ t’8
6320 C6 t’8
6340 GOSUB 9000
.6541 PRINT ‘ ‘,‘COMF H= ’;06
5545 IF 66<=100 THEN ~560
6349 LIST 6343
6550 PRINT ‘COMF HUM CHANGEI’ FROM ‘ G ó - ’ T O 100 TIME TAG = ‘;C6
6560 P’(3,N—1 )=C3+1.OE—3* (Gó MIN 100 )
6800 REM:SET-uF’ FOR F’ROCESSENG NEXT N
6820 C9=H9
6840 C9=C4
6845 REM :WRITE BALL’JON HUM
6850 F’(3.N)=t’9-~’2+H9/1000
6860 NEXT N
5870 GO TO 6940
6880 P ( 3 , P ( 3 . 4 0 0 ) ) = c
6900 F’(3,400)=P (3,400)—1
6920 FRI ‘COMF’ HUM VALUES HAVE BEEN STOREE’ IN REDUCED DAT A FILE P ( 3 . H ) ’
6940 F’R’I~-T ~41:F’
6960 GO TO 9100
7000 REM: AP’F’ENts TEMF ’ -FETCH HERE
7020 S’EM:FETCH CO MP—TE M F 158 FOR T I.~ETAG £59 USING P O I N T E R  07
7021 GO 10 7040
7022 IF INT (F’(1,1)) =t’9 ANtI INT~~F’ ( 1 ,P( 1~~4 0 0 ) ) ) = - t ’ 9  THEN 7040
7024 F’RINT ‘TIME—TAG t’9 c’;t,9:’) IS OUTSIDE LIMITS OF REDUCED TE~ F LA TA ’
7026 t58 999
7028 GO TO 7360
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7040 IF t,7=:::1 AND t17.:::=P (1,400) THEN 70E~0
7050 IF D7<)0 THEN 7080
7060 08=999
7070 GO TO 7360
7080 t’8=INT (F’(1,t’7))
7100 IF t8-()•t’9 THEN 7160
7120 t58=1000*(F’ ( 1,07 )—0, 1—158)
7140 GO TO 7360
7160 IF t’8<t’9 THEN 7220
7180 117=157—i
7200 GO TO 7040
7220 07=t’7+1
7240 D8=INT (F’ ( 1,t 17))
7260 IF 158=09 THEN 7120
7280 IF 1,8: 119 THEN 7320
7300 GO 10 7220
‘320 D8= (D9—INT (F (1.t’7—1 ) )/ (t’8—INT (P’ (1,tI~~— 1))
7340 t’8=t58* (F’(1,t57)—INT (P (1.07))— ( (1 .t’7—1 ‘—Ir4 TF (1 ,t ’7— 1 ) ~)
7350 t’8=1000* (P (1,07—1)—INT (P’ (1,t’7—1) )—0.1~~t’8~
7360 RETURN
8000 REM:CALC ~RH—INF’UT COMF’ TEMP To a HUML R’~~T IO PS;  O~J T F J T  ‘~ :H H9
8001 IF T6<)999 THEN 8005
‘3002 H9 =999
3003 GO T O 8315
3005 DATA 0 . 52 ,0 .62 ,0 . 7 4,0 .82 ,0 . 9 ,  1 . 1, 1 . 3, 1 . 6 3,2 .2 3
8010 DATA 3 . 1,4 . 2,6 .3 , 1 0. 2, 1 7,2 9 ,4 5~~45~~45~ 4 5 ,4 5
8015 DATA 0.55,0.63,0.78,0.85, 0.92~~1 • 06 ,1 .2 3 , 1  • 4,1 .75
8020 DATA 2,35,3.1,4,1,6,9.8,17,26,44,86,170,230
9025 DATA 0.585,0.695,0.8,0.875,0.94.1.05,1.175,1.32,1.SS
8030 DATA 2 ,2 . 5 ,3 .2 5 ,4 . 5~~7.3,  12 , 1 8 . 5,2 9 .6 0 . 1 4 0.2 20
8033 DATA 0 . 6 i,0 .72 ,0 .82 ,0 .8 9 .0 .95 , 1 .0 4’ l  . 15,1 .27. 1 .47
8040 DA T A ~~~~~~~~~~~~~~~~~~~ 10, 16~~23 ’4 0~ 126,20 o
8045 H1=0
3030 H2=0
8055 H3=0
3060 H4=0
8065 IF 16=. —40 ANtI T6<O THEN 8075
8070 GO TO 8090
3073 RESTORE 8005
3080 H1=999
3085 GOSUB 8290
3090 IF T6=~ -40 ANt ’ 16-25 THEN 3100
8095 GO 10 8115
3100 RESTORE 8013
3105 H2=9c9
9110 GOSUB 8290
8115 IF 16:: 0 ANti T6<40 THEN 8125
3120 GO TO 8140
8125 RESTORE 8023
3130 H3=999
9133 GOSUB 8290
8140 IF T5 >’S A~~~, T6-~=40 THEN 8150
0 145 GO TO 9163
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3150 RESTORE 8033
9155 H 4 ? 99
8160 GOSUB 8290
8163 IF T6:. —40 OR T6I::-40 THEN 8175

• 8170 GO TO 8190
‘3175 LIST 8163
9180 F’RINT T6= ‘;r 6~~’ - T I L T ! !  TEMF’ E~<CEEtIS HY 3 RATIO LI~~ITS ’
8181 PRINT ‘WILL SET H9=999 ~ RETURN’
8182 GO TO 8002
8185 STOF’

• 3190 REM:TE MF’ INTE R’F’OLAT ION OF RH BEGINS HERE
8195 IF H1~>0 A -J O H2=0 AND H3=0 ANti H4=0 THEN 34 55
8200 IF H1= 0 ANt’ H2::: 0 ANt’ H3=0 ANti H 4 0  THEN 3463
8205 IF H1=0 ANtI H2 0 ANt I H3:::o ANt’ H4=0 THEN 3473
8210 IF H1=0 AND H2=0 ANt’ H3=0 ANt I H4:::0 THEN 8485
8215 IF H1)0 AND H2:::-o AND H3=0 AND H4 =0 TH EN 3225
8220 GO TO 8235
8225 H9=H1+ (H2—H 1)*(T6+40)/40
3230 GO 10 8495
3233 IF H1=0 AND H2:: 0 AND H3)O ANti H4=0 THEN 8245
9240 GO TO 8255
8245 H9=H2+ (H3-H2)~~T6/25
8230 GO TO 3495
8255 IF H1=0 ANt I H2=0 ANts H3:::o AND H 4 0  THEN 8265
8260 GO TO 8275
8265 H9=H3+ (H4—H3 )~~(T6-23)/13
8270 GO TO 8495
3275 LIST 8253
8280 PRINT ‘F’ROGRAMMED STOP ’
:3285 STOP’
8L90 REM :INTERF’OLATE RATIO TO GET HUM ; F’UT HUM IN PLACE OF ~99 VA LUE
8295 H 7 5
8300 READ &34:H8
8303 IF R8=)H8 THEN 8320
3310 H 5=~? •9
8313 GO TO 8370
:33 20 H7=H7+5
8325 IF H7-(= 105 THEN 3343
8330 LIST 8325
:3333 F’R INT ‘HY GR RAT IO EX CEE DS LL~iITS , (= ‘ ;R8 ;f l ’
8340 GO TO 8002
3343 H6=H8
8350 REAlS @34:H8
8353 IF R8>H8 THEN 8320
8360 REM:R8 IS IN RANGE OF HO — HG; WILL INTERPOLATE RATI O TO GET HUM
8365 H3=H7+5* (R8-H6)/ (H8-H6)
8370 REM:REF’LACE999 WITH H5 THEN R ET U R N
9373 IF H1=999 AND H2:.106 AND H3::.106 AND H4~~106 THEN 3410
8380 IF H1-(106 ANt’ H2=999 ANt’ H3-::lOO ANt’ H4..1 O.~ THE~4 E 4 0
8385 IF HI - -: 106 AN D H2 (106 AND H3=c99 AND H4 . 106 THEN :34~~O
8390 IF H1<106 AND H2 106 ANt’ H3<106 AND H4=999 THEN 9440
8395 LIST 8390
8400 PRINT ‘F’ROGRAMMEII STOF”
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8405 STOP
8410 H1=H5
8415 GO TO 8450
8420 H2=H3
:3425 30 TO 8450
8430 H3=H5
3435 GO TO 8450
8440 H4 H5
8445 GO TO 3430
8450 RETURN
8433 H9=H1
9460 00 TO 8495
8465 H9 H2
8470 00 TO 8495
8475 H9=H3
3480 GO TO 8495
8485 H9=H4
3490 00 TO 34?3
8495 IF H9<=100 THEN 8315
3300 PRINT ‘AF’P HUM CHANGED FROM ‘ ;- ~~~~

; TO 100 IME— TA0= ’ INT (P(3,N))
8505 H9 l00
8510 R’EM THIS PROC MODIFIED~ t’EBUGOE2 ~ Uk~’.1Nt3 AT SBF:T LEUEL , MCLJ77OS
8315 RETURN
3530 PRINT ‘SEL CALC MOLSE (1=CALC & 111SF’ T,F’,H; 2 04L0 ALL T.P. .H) ~
8532 INPUT Fl
8534 IF F1=2 THEN 5500
3536 PRINT ‘SELECT TIME TAG (MUST BE =:  M A X  TIME T A G — 2 ) ’
8538 INPUT ti9
8340 REM: SBRT WILL RETRIEVE TEM F’ER ~4T £18 OF SPEC TIME TAG
8542 t’7=1
8544 GOSUB 7000
:3543 t18 t18/1000+0.1
3546 19=22. 1~~

( 1/ (~~0*ts8)—i )/R3
8548 T8=6Z.3/(1-SOR (1—0,0430921~~LOG (T9/3.3785E—4)))—273.1o
8550 t’8=T8
8351 N t’7
8332 GOS~ B 8750
8554 R8=P (3~ N)—INT (P’(3’N))
:3556 =249*(18.2-RS*K0*25,33)/(~~0*R8 74, -19.2 /~~2
8558 T6 T3
8560 GOSIJB 8600
85o2 PRINT ‘TIME TAG, TEMF’, F’RES , HLIM= ‘ ti9 ’ ‘: 19 ;’ ‘ ; c0 ~~~ ‘ ;~~~~;

8564 PRINT ~41:’TIME T ~~. TEMF’’ PRES, HUI= ‘ ;t ’~~:’ ‘ ; T 8 ; ’  ‘ : p ~~; ’ ‘ ,~~~
8566 F’RINT @41:’F’RES COEF L (3,6) APE AS FOLLOI4S:’
8568 PRINT ~41:L
:3570 60 TO 8530
3600 REM: CALC APP’ HUM H9 FROM HUtIL RATIO P8 ANt’ TEMF TO DEC C.
8603 IF R8=:> 1 THEN 8625
8610 GOSUB 8640
:3615 H9 33—HO
86’O GO TO ‘~700
3625 GOSUB 8660
3630 H9 33+HO
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3635 GO TO 3i00
3640 REM: ENTRY POINT FOR R’S :.l
‘3645 89=20
3650 R9=i/R6
8635 GO TO 8675
3660 REM : ENTRY P’OINT FOR P8=:::~.
3665 89=15
3670 R9=R8
8675 A9=0.02*To+3.2
8680 X9=0.9— (0,00l42 T6+0, 5)~~LCT (LGT (R 9H- ’~

) 0.333333333333
3683 H0=A9*LOG (R9~ B9)~~K9
3690 RETURN
8693 REM: THIS SBRT TESTED a DEBUGGEI’ 730213 F’ K—M CW
8700 RETURN
8730 REM: CALC P’RES
8760 REM : INPUTS—K0=REF CONST, F (2,N)=F’R’ES F’ER’ RAT, t8=COtl TEMP
8770 REM : INF’uTS—COEF IN L ARRAY
8780 REM : OUTF’UT—PRES F’S (MB)
3790 REM: CALC SUPPLY VOLTS VO
‘3800 V0=7.629+0•0076*T4
3810 G0=L (1,1) +L ( 1~~2) *V 0+L (1,3) ~V 0~ 2
8820 G2=L (2,1)+L (2,2)*V0+L (2,3)*V0~~2
8830 64=L(3~ 1 )+L (3,2)*V 0+L~ 3,3)*UO 2
8840 tI8=t’8+273. 16
8850 G1=L (1,4)÷L (1,3)*tiS+L (1 ~6)~~C’9~~2
8860 G3=L (2.4)+L (2’3)~~t’8+L (2,6)*tI3~ 2
3870 G5=L (3,4)+L (3’3)*tiS+L (3,~s) ~EI8~ 2
3880 t’8=t’8—273.16
3890 V1=V0* (P(2,N)—INT (F (2,N) ) )~~K0
8900 F’3=G0*G1+G2*G3*Vl+G4~ G5*V1~~2
‘3910 RETURN
9000 REM:LA G—COMF ’ HUM. INPUTS- HUM C7~ TE MF’ C6 ,  HUM RA TE es ; OUTPUT 136
9001 REM:J1=HUM LAG—COMF’ SETTING (0—1~ NONE-FUL,L .
9003 IF C3<0 THEN 9020
9010 G6 = 0 . l 7* (2 7 3 . 1 6/ ( C6 + 27 3 . l 6) )4 - 0 . 3 6* (2 7 3 . 1~~/ ( C 6 +273. ’~6f l 12
901S GO TO 9025
9020 G6=0,2* (273,l6/ C6±273.lo) +0.75* 27~~.16~-’(C6+2 .:6~~~~1~~.3
9023 G6 C7+G6*CS*Ji
-? 030 REM :ENt’ OF HYGR’ISTOR LAG—COM FENSAT ION FROG
9033 RETURN
9100 STOP’
9110 PRINT ‘SAFE PROC CASS IN CONSOL • WEN R’t,~ FOR FILE 4 ’  ENTR P -

9120 INF’UT S$
‘1130 IF S$= ’R’ THEN 9145
9140 GO TO 9110
9145 DELETE L
9130 FIND 4
9160 t’ELETE 4730,6960
9170 DELETE 8000,9145
9180 AF’F’ ENt’ 9200
9190 REM: MODIFIED FOR CONTINUOUS PRESSURE SENSOR , F’~~-780 216
9192 REM: MODIFICATION— CALC OF THERM ANt’ HUML RES RATIOS
9200 REM :FILE 4 GETS AF’F’ENIIEI HERE

Figure F.3. Listing for Third File of Mini Refraction
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‘?200 REM :FILE4. TO BE AF’F’ENLIEL’ TO FILE 3 AT LINE ~200
9210 t’ELETE 91S0~ 9180
9220 GO TO 30000
9390 REM :CALC ALTITUt’E .REFR’ACTIVITY PROFILE INT (P’(2~ rfl)
9600 REM :MAt<E SURE INT<F’(2,N)) ARE ALL 0
‘
~
615 FOR N=1 TO 399
9620 F’(2,N)=F’ (2,N)—INT (P’ (2~ N))
‘1625 NEXT N
-16 50 REM:FETCH SURFACE F’RES
9660 V9=10000*(F’(2.F’(2,400) )—INT (P (2,F’(2.400) )))
9670 REM CALC LAYER THICKNESSES’ INT (P (2,N)) CENTIFEET. V9=&OTTOM F’R’ES~
9680 R’EM:V8=TO P FR,  V 7 =AVG RH, V6=Ac”3 TEMF’, VS=SAT yA P PR. V4=THKNS (~~)
9684 REM: ENTER SURF ALT IN P-ARRAY WITH SURF PRES
9686 F’(2,P(2,400) )=P(2,P(2~ 400) )+INT (F’1*100/0.3043+0.5)
9690 FOR N=P (2,400) TO 1 STEF’ -1
9700 REM:FETCH TOP’ F’RES
9710 V8=P (2.400)
97 20 VS= v S— 1
7730 IF INT(F’ (l,c’S)+l):.INT(P (l,N ) ±l) ANtI V8:::-l THEN 9770
9740 IF V8:::1 THEN 9720
‘-?742 IF VS- -:~ - 1 THEN 9730
-‘744 PRINT ‘REACHED END OF F’RES FILE WITH ‘;N ;’ LA Y E R ( S )  NOT CA LCULATED ’
9746 GO 10 9940
9730 LIST 9740
9760 STOP
9770 Z9=INT (P (1,V8+1))—INT (F’ (l,VG ))
9773 V8=i0000* (F’(2,U8)—INT(P’(2,V8)))
9780 17 = (V 9 — V 8 ) / Z 9
9785 V9=V9+I7
9790 V8=V8’~I7
9792 IF V8:V9 THEN 9800
‘:1793 GO TO 9900
-1794 LIST 9/92
‘-1796 PR INT ‘TO P’ ~‘R’= ’ ;V S . BOT T O M F’R’ = ’ ;V 9
9799 STOF’
9900 REM :CALC A~ G RH
9810 V7=5O0* (F’ (3,N—1)—IN~~~E’(3.N— 1))-H’(3.~J)— I NTLF’ (3’N )))
-?820 REM:FETCH AVG TEMF’ ~o
‘1830 t’9= (INT (F’ (3,N—1 ) )+INT (P’(3,N)))/2
“840 GOSUB 7000
‘350 U6=08
9860 REN :CALC SAT yAP’ P’RES VS USING Vo
9870 GO SUB 15000
9880 REM:CALC THICKNESS V4 a INCREMENT AL TITUDE INT(F’(2,N))
9890 V4=29.8*(V6+273. 16)*(V9*V8)~~0.S
9900 V4=v4/co,18*v7*v5+29,s*(()9*cs)~~o.s_o,0 1-~vT~~y5))
9910 V4 =— 2 9 ,2 6 3 2 4 2 *V 4 * ( L O G (V 8/ i 0 0 0 )— L O G (V 9 / 1 0 0 0 ) ”
9912 IF V4::: 0 THEN 9920
9913 GO TO 9920
9914 LIST 9912
p916 PRINT ‘THKNS= ’;V4, ’N= ’;N
9918 STOF’

~920 F’ (2,N—1 )=INT (F (:.N ))~~INT~~l-oo *V4 ,-0.3043+C.5)~~P’ (2,N— 1 )—INr( ~ ’(2,N—L ))
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9925 V9=V8—17
9930 NEXT N

• 9940 PRINT ‘WANT CENTIFT ALTS CQRPESF’Nt” G 113 HUM VALUES? 1 (+), CC— ) -

9930 INPUT Z9
“960 GO TO Z9 OF 9980,10000
9970 GO TO 9940
9980 F’RINT 04l :’FOLLOWING ARE LISTS OF TAG .TEMF’~ ALT.F’R’ES~ TAG.H IJM:’
9990 PRINT @41:F’
10000 REM:CALC REFR’ACTIVITIES ~ STORE IN INT (F’ (3,N))
10002 FOR N=1 TO 399
10004 P’ (3 ,N)=P (3 ~ N)— IN T ( F ’ ( 3~ N) )
10006 NEXT N
10010 FOR N=1 TO P(3,400)
10040 REM :FETCH TEMP t18 AT TAG t’9
10050 08=(P(1,N)—0. 1-INT (P ( 1 ,N) ) )*1000
10060 V6=t18
10070 REH:CALC SAT VAF’ PR’ES cs FOR TEMP Vo
10080 GOSUB 13000
10090 R’EM :FETCH F’RES V8 MB FOR TAG t’9
1,0105 IF P’(2,N)=0 ANt ’ r4- - F’(3.400) THEN 10160
10110 V8= (P (2.N )—INT (P (2,N ) ) )*10000
10115 IF V8 9999 THEN 10160
10120 REM :CALC ~EFR’ ’Y N—UNITS , V4
10123 Z9=1000~~(F’(3.N)—INT (F’ (3,N)))
L 0130 V4= (77,6*V8—0.056*Z9*VS)/’1I8+273.lô)
10140 V4=V4’i-3730* 9*V3/(t’8+273.l6)’~2
10150 F’(3~ N)=F’( 3,N)+INT (V4*1000+0.Z)
10160 NEXT N
10170 PRINT ‘WANT LIST OF ALT ANtI N UNITS7 1 (+) OR 2 (—) ——
10180 INF’UT Z9
10190 GO TO Z9 OF 10210.10230
10200 GO TO 10170
10210 PRINT ~ 41:’FOLLOUING ARE LISTS OF TAG.T, ALT ,F’. N.H: ’
10220 F’RINT &41:F
10230 30 TO 21000
LS000 R’EM :CALC SAT VAF’ PR VS MB FOR TEMF’ V6 DEC C; :c-~~~1-t ),t
15010 Z9= (1— (V6+273.1o)/373.16)/((V6+27 ,lo),3T’3. 15)
13020 V3=10l3.246~~10~~(0.0081238*(10’(-3.49l49~~~9)—1 ))
15030 ZB= (Vôt273.16)/373,l6
15040 V5=V5/(Z8~ 3.02908*10~~(7 ,90298*Z°))
15050 V 5=V5/ 10~~~1 ,38 16 E—7 * ( 10~~( 11.344 ~~( 1— 8 ) : — 1 ) )
13060 ~ETURN
:0000 REM:FETCH F’RES ce MB FOR TAG t’9
20005 t’9=D9+1
20010 IF D9=-INT (P (1,1)-t-1 ) AND t’9’(=INT (F’(1,P’(2,400))+1) THEN 20060
20020 LIST 20010
20030 PRINT ‘TAG= ’;t19;’ a IS OUTSIDE TAt3 RANGE FOR’ F’RES FILE’
20035 F’RINT ‘NON—VALID CODE ‘‘9999’’ A PPLIED TO FR’ES ye (AT ~~~~ ‘~~~~~~~ ‘ ) ‘

20040 V8=9999
20045 GO TO 20170
20060 Z9=1
2 0070 Z9=Z9+:
20080 IF INT (P (1,Z9)+1)= £19 THEN 20140

Figure F-4. List ing for Fourth File of Mini Refraction
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20090 GO TO 20070
20140 V8= (D9—INT (P ( 1 ,Z9—1 )+1 ) )/( INT (F’( 1 ~Z9)+1 )—INT (F’( 1 ,Z9—1 )+1 ) )
20150 V8=vS*(F’(2,Z9)—INT(F’ (2,Z9) )— (P (2,Z9—1 )—INT (P (2,Z9—1))))
20160 V8=10000* (P (2,Z9—1)—INT (P (2,Z9—1 ) )+V8)
20163 t19 t19—1
20170 RETURN
21000 REM :LIST FT,M ,MB,DEG—C ,%RH,N,M—UNITS,G/M3,tI—F’T-LIEP,N/M ,N/M—CLASS
21002 PRINT @4l~
21004 PRINT &41
21006 FRINT ~41:’ ,‘tIETAILEII LIST OF ATMOSPHERIC PARAMETERS’
21008 PRINT ~41:
21010 PRINT ~41:’ALT(FT) AL’I (M) F’R(MB) T (IIEG—C ) RH~~~ N—UNITS ‘;
21020 PRINT ~41.’’ M—UNITS G/M3 Li—F’T—DEF’ N/M N/M—CLASS ’
21030 Z$ ’ 
21040 PRINT &41:Zs;Zs;’ 
21050 REM :W9=NTH VALUE OF ALT (FT), W8=NTH VALUE OF R’EFR”Y
21060 FOR N=1 TO P(3,400)
21070 W9=0.01~~INT (F (2,N))
:21072 IF W9=0 ANti N~ P’(3.400) THEN 21400
21080 W8=INT (P (3,N ))/1000
21110 REM :FETCH PR V8 MB FOR TAG £19
21130 V8= (P(2~ N)—INT (P’ (2~ N) 

) )*10000
21132 IF V8=9999 THEN 21400
21140 REM :FETCH TEMF’ t’G BEG C FOR’ TAG t I9

21130 t’8= F’( 1 ‘N )—O. 1—INT (P ( 1 ,N) ) ):K1000
21170 W1=1000*(F(3,N)—INT (F’(3,N)))
21180 GOSUB 21420
21190 IMAGE6D.X,6D,X ,5t,,tlX,41,,2tiX.511 ,DX,Zti .IIX ,otI .X, 4t1 .211X,5t (.tl x
21200 PRINT &41~ USING 2l190:W9;0,3048*W9;VS;tI3~ W1;W8;W8+0.048;~W9 .,~:,~~3
21210 IF N=P(3’400) THEN 21400
21220 W7=0.Ol*INT (F’(2,N+1))
21230 W6=INT (F’(3,N+1))/1000
21240 REM :CALC N/M GRAD 45
21250 W5= (J48—W6)/(W9—W7)/0,3048
21280 IF WZ<—0.07974 THEN 21340
21290 IF W5’-O THEN 21320
21300 W$= ’ SU B FR+
21310 30 TO 21390
213’O W$= ’ NORML-
21330 GO TO 21390
21340 IF W3 - — 0,1575 THEN 21380
21360 W$= ’ SF’RF——
21370 GO TO 21390

~ l380 WS= ’ TR’F’———21390 PRINT ~41 USING ‘74t1.41’x,8A’:wS;W-$
21400 NEXT N
21410 GO TO 21380
21420 REM:CALC ABS HUM W2 GRAMS/CUBIC-M ANt’ tIEW F’OL’J T tIEF’ W3 DEC 0
2142S REM:FIRST CALC W2
21430 V6=t18
21440 GOSUB 13000
21430 W2=596*10~~(F’ (3,N)—INT (F’ (3,N)))*V5/1013, 5*373.l6/(t’~ +273,1o)
21453 REM:ENTR SBRT HERE IF W2 IS ‘NOWN £ ONLY W3 IS LJANTEt’

Figure F-4. Listing for Fourth File of Mini Refraction
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21460 REM :N0W CALC DEW—POINT DEF’ W3
21470 V6=t’8
21480 GOSUB 13000
21490 W4=0.01~~(1000* (F’(3,N)—INT(P(3,N) ) ) )~~V 3
21500 V4=V5
21510 V6=t’8—1
21520 GOSUB 13000
21330 IF ABS (VS—W4)<1.OE—3*W4 THEN 21360
21340 V6=tI8— (t’8—V6)~~(V4-W 4)/(V4—V3)
21350 GO TO 21520
2 1560 W3=D8 -V6
21570 RETURN
21580 LIST 21600
21585 FRINT ‘IF WANT COPY DISPLAY, £10 SO BEFOR CONTINUING RUN ’
21390 STOP
21600 REM :END OF PRINTOUT WILL GO TO PLOT.
30000 REM:PLOT ALTITUDE PROFILES OF TEMP a HUM
30005 PAGE
30010 REM :SELECT ALT SCALE
30011 N=~
30012 U 0 0
30014 U0=U0 MAX INT (P’(l ,N))+l
.30015 IF U0.--INT (F’(l,N))+ l THEN 30020
30017 N=N +1
30018 GO TO 30014
30020 IF 0,01~~u0::;lS000 THEN 3C0~ C
:30030 uo=isooo
30040 GO TO 30093
30050 U 0 3 0000
10093 REM F’LCT TEMF’ AXES
30100 VIEI4F’OS’T 5, ’5,5,95

~0110 WIN DOW -40.30.-’00.U0

~0120 ~~ IS 3.U0/15.-4u.0
10130 ~O~’E — 40,U0
30140 ~c~:~~T ‘N~d~ KFT’ ‘TEMF’(t’EG C’ ’ . ’ ‘ . ‘RH (~’)
30150 PRI NT U0/’OOO, ’ ‘E1~ 1flROF’ t ’  :N0; ‘J HHthd~~’ ~rii
301o0 -lIVE — 40, ZUO/3
J0~~70 Fc’ iN~ ‘~~~ ‘;2~~U0/3000
30180 “lIVE -40.U0/3
iOi ~ F’R:’~~ 

‘
~~~~~~

‘ ;U0/:O0)
30200 MOVE -4Q,Q
3)210 ERINT ‘~~0’
30~~~0 CVE 0,-S00
.30230 F’RINT ‘J0b~’
30240 MOVE -20.-500
30230 PRINT ‘J ~~~—2C~~’
30260 MOVE O .—300
30270 P R I N T  ‘JH20~~’
30280 REM :F’LOT TEMF’S
30290 tI7 1
30300 FOR N=2 TO F’(3,400)
30320 LJB= (F (i ,N— 1)—O .1— INT (F’ (l ‘ N — i )  ))fl000
30323 D0=0.01~~INT (P’(2~ N— 1))
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30330 IF ABS D8):::60 OR D00 THEN 30390
30340 MOVE t18 ,tl O
30360 t’8= (P (1’N)—0.1—INT (F’ (1~~N)) )*1000
30365 D0=0.01*INT (F’ (2~ N))
30370 IF ABS (D8)’ -60 OR’ 00=0 THEN 30390
30380 t’RAW D8~ D0
30390 NEXT N
30395 R’EM:F’LOT HUM AXES
30400 VIEWPORT 77.127,5,95
30410 WINDOW 0,t00,-300,U0
30420 AXIS 10,U0/1Z
30430 MOVE 0,-500
30440 F’RINT ‘J0~~’30450 MOVE 50~ —500
30460 P R I N T  JHS0~~’30470 MOVE 100~ — 500
30480 F’R’INT ‘JHH100t~’
30490 R’EH:P’LOT HUMS
30500 FOR N=2 TO F’(3,400)
30510 t19=1000*(F’(3,r’4—1 >— INT (F’ (3,N—1 )))
30315 t’0=0.01~~I N T ( P ( 2 , N— 1  )
30S20 IF [i9: 100 OR P0=0 THEN 30570
30S30 MOV E tI9~ D0
30540 t i9=1000 * ( F’ (3 , N)—IN T ( F ’ (3~

N ) ) )
30343 t’0=0.01*INT (P(2,N))

30350 IF t19:::.100 OR t’O O THEN 30570
30560 DRAW t’9~ ti0
30370 NEXT N
30574 COP’Y
30Z76 FOR N=1 TO 2200
30379 NEXT N
30380 COF’Y
30382 FOR N=1 TO 2200
30383 NEXT N
30584 COF’Y
30386 F’AGE
40000 REM :F’LOT ALTITI.JtI E F’S’OFILE3 OF N— a M—~JN ITS
40050 VIEWF’ORT 5,75.Z’9S
-40060 WINDOW 200,400,—S00,IJO
-40070 AXIS 20’U0/1S,200’0
40080 MOVE 200.UO
40090 F’R’INT ‘~~~~KFT ’.’REFR”Y (N—UN ITS)’ ,’ ‘.‘M-UNITS’
40100 PRINT U0/1000,’ ‘ ,‘1d~itIROF’ * ‘;N0;’J~~~~~Ld1dE~’;O 1
40110 MOVE 200,2*U0/3
40120 PRINT ‘~~~‘;2*U0/3000
40130 MOVE 200,U0/3
40140 PRINT ‘HH’;uo/3000
40150 MOVE 200,0
40160 PRINT ‘}iO’
40170 MOVE 300,-500
40180 PRINT ‘J~ 300~~’
40190 MOVE 240,-500
40 200 PRINT ‘.JEi240~~’
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40210 MOVE 360,—500
40220 PRINT ‘J1~360h ’
40230 REM:F’LOT N—UNITS
40240 P7=1
40250 FOR N=2 TO F’(3,400)
40260 t’8=INT (F (3,N—1))/1000
40270 t’0=0.01*INT (F’ (2,N—1))
40280 IF ABS(t’8-600)::7400 OR P0=0 THEN 40340
40290 MOVE E’8,tIO
40300 D8=INT (F’C3~ N))/1000
40310 t’0=0.01~~INT (F’(2~ N))40320 IF A BS ( D8 —600 ) :-:’400 OR t10 0 THEN 40340
40330 DRAW 08,00
40340 NEXT N
40330 V IEWPORT 77,127~ 3~ 95
40360 WINDOW 300,900,—300,U0
40370 AXIS 100~ U0/15.300’O
40380 MOVE 300,—500
40390 PRINT ‘JU3O0~~’
40400 MOVE 600.—500
40410 PRINT ‘JHs00~~’
40420 MOVE 900~ -500
40430 F’RINT ‘.JdkJ90Ob~’
-40440 REM:P’LOT il-UNITS
404S0 FOR N=2 TO F’(2,400)
40460 t’9=INT (F’(3~ N—1))/1000
40465 t’9 tI9+0.048*0.01*INT(F’(2~ N—1~~.
40467 t’0=0 .01tINT (P’ (2,N—1))
40470 IF ABS (t,9—600 ):-390 OR tIO !0 THEN 40520
40480 MOVE t19,t’O
40490 t ’ 9= INT( P(3~ N) ) / 1 0 0 0
40495 tI9=D9+0.048*0.01~~INT (P’ (2,N))
40497 t’O O .Ol*INT (P’( ,N))
40500 IF ABS (t’9—600: :>390 OR t’O=O THEN 40520
40510 DRAW t19,t’O
40520 NEXT N
40522 COF’Y
40524 FOR N=1 TO 2200
403 26 NEXT N

40528 COP Y
40530 FOR N=1 TO 2200
40532 NEXT N
40534 COF’Y
40536 F’AGE
45000 REM:LI3T SIGNIF LEVELS (BASED ON LINEAR FIT OF T~ H TO ALT )
45002 PRINT ~ 41:
43003 PRINT ~41:
4500S PSI &41:’ ‘,‘SIGNIF LEV S (T1,H10 ) LIST OF ATMOSF’HERIC PARAMETERS ’
45007 PRINT &41
45010 DELETE S

-45020 DIM S(2,9),O (9)
45030 RESTORE 45030
45040 REAL ’ @34 : S 9 . S 8 , S , O , M
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-43050 DATA 2,0.1 ,0E—3,0,—9.0E+99,9.0E+99,0,0,0,0~ 0.0.01 ,0,— 9 .OE+99
45035 DATA 9.OE+99,0,0,0,O,0,9.OE+99.0.0.0,O,0,O,0,0, 1
45060 REM: LIST FT, 11 ,MB, PEG—C, ~RH, N, M— UNI 18,0/113. ri—FT- PEP’
45070 PRINT ~41:’ALT (FT) ALT (M ) FR (NB ) T (OEG—C) RH (~~) N- UNITS ‘;

43080 PRINT @41 ’ il—UNITS Gi’M 3 L’— F’T—ttEF”
45090 :s=’ 
45100 F’S’INT ~41:Zs;Z$;’ 
45110 R’EM :W9=NTH VALUE OF ALT (FT), W8=NTH VALUE OF REFR ’Y
45120 FOR N=F’(2,400) TO 2 STEP’ — 1
45130 W 9 = O . O 1 * I N T ( P( 2 , N ) )
45150 W8=INT (P (3.N))/1000
-43160 REM:FETCH PR VS MB FOR’ TAG P9
45180 V8= (P’(2~ N)—INT (P (2~ N)fl*1000O45190 IF V8=9999 THEN 45500
45200 REM :FETCH TEMF’ t’8 BEG C FOR TAG t’9
45210 118=(F’ (l.N)—O,l—INT (F’ (l,N) ))*1000
45220 W1=1000* (F’ (3.N)—INT (P (3,N)))
45222 REM :CALC ABS HUM W2 a tiEW-P’T-tIEF’ ~i3
45224 GOSUB 21420
45 230 F’9=1 . 1+t18/1000
45240 N9=100*W9+1 .OE—3
45250 IF N9=1 ,OE—3 ANtI INT (S (M’9))=0 A ND INT (s (M ,2)-~::- o THEN ~550O
45260 GOSUB 45520
45270 F’9=2+W1/ 1000
45280 GOSUB 45520
43285 IF N=1 THEN 45300

-45290 IF Ss(::- 1 THEN 45340
45300 58=0
45320 IMAGE6D.X,oD,X ,5Zi .tI~< ,4I1 , 2t’X 

.SII.tiX .SEI ,flx ,6ti ,X,41i . 4tIX,SD , DX
45330 PRINT ~41~ USING 45320:0
45340 O(1)=W9
45330 O(2)=0.3048*W9
45360 O (3)=V8
45370 O (4) C’B
45380 O (5) W1
45390 O (6)=t48
45400 O (7)=W8+0.048KW9
-45410 O (3) W2
45420 O (9)=W3
-45500 NEXT N
45510 GO TO 49000
-45520 R’EM:~~IND SIGNIFICANT VALUES
45530 S’EM :INF’UT IS It’—TAGGED VALUE E9 a LINEARITY BASE N~
45540 REM :INP’UT TOLERANCES ARE S(~~’1)
455S0 S’EM:OUTPUTS:BASE—TAGGEL’ VALUES S (M,2) WITH FL~~3 S~~~1 WEN ~ tGNIF
43560 M INT (F’9)
-45570 S’EM CALCULATE NEW SLOPE 6(11,5)
45580 S (H,5)= (F’9—INT (P9)— (S (M,2)-INT (S (M,2))))/(N9—INTiS (,1,~~)45660 REM: T EST NEW SLOPE
45665 IF N<=2 THEN 43690
45670 IF S (M,3)~~: - S (M,3) ANt ’ S ( M , 5 ) ’ ( S C M , 4 )  THEN 43692
43680 R’EM:NEW SLOPE NOT OK; SET FLAG
45690 S 8 1
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-45692 REM :UPtIATE LAST LEVEL
45694 S(M,3) S(M,9)
45696 S ( M , 9 ) = I N T ( N 9 ) + ( P ’ 9— I N T ( F ’ 9 ) )
45700 IF 11(89 THEN 45930
45720 REM :FOR ALL 11’ DECLARE LAST VALUE IF SIGNIF, SET NEU LI~1ITS
45730 FOR M=1 TO S9
45735 IF S8<)1 THEN 43762
-45740 S(M~ 2)=S(M~ 8)
45750 S(M~ 3)=—9 .0E+99
45760 S(M,4)=9 .OE+99
-45762 REH :CALCULATE NEW ACCEPTANCE SLOF’E LIMITS
45764 IF N9:::.INT Su1.2~~ THEN 45772
45766 S(M~ 6)=S (M,9)—INT (S (M,9) )+S( r l , 1 )— (S (~~~2)—INT (S (M,2) 1 )
45767 S(M~ 6)=S (M~ 6)/(N9—INT (S (M’2)))
45768 S (M,7)=S (M,9)—INT (S (M,9) )—S (M, 1 )—(S (M~ 2)—INT (S (M~ 2)))
45769 S(M,7)=S (M~ 7)/(N9—INT (S (M’2)))
45770 GO TO 45780
45772 S(M,6)=S(M~~9)—INT (S(M,9) )—S (M ,1)— (S (M,2)— NT (S (M,2))
45773 S (M,6)=S (M,6)/(N9—INT (S (rl,2)))
45774 S (h,7)=S (M,9)—INT (S (M,9))+S (~~~1 )— (S (M,2)—INT (S (M .2)))
45775 S(M,7)=S(M,7)/(N9—INT(S (M,2)))
45780 REM :UP’tiATE SLOF’E ACCEPTANCE LIMITS. ST-~RT WIT H TEST OF M IN SLOPE
45790 IF S(M,6)::-S(M,3) THEN 45820
45800 REM:MIN ACCEPTABLE SLOPE OK AS IS
4581) GO TO 45840
45820 REM:UF’DATE M IN ACCEPTABLE SLOPE
45830 S (M,3)=S (11,6)
45 840 REM:NOW TEST MAX SLOF’E
45850 IF S(M,7)•:S(M,4) THEN 45~ 8O
45860 REM:MAX ACCEP TABLE SLOPE O .K. AS ~3
45870 GO TO 43900
45880 REM :UPt’ATE MAX ACCEPTABLE SLOF’E
45890 S(M,4)=S (M,7)
45900 NEXT 11
45901 M=M—1
43930 RETURN
-49000 REM:~~IST ATMOSF’HERIC F’AS ’A~ ETERS AT MA NtIATORY F’RES LEc’ELS ’T( N )
49001 F’RINT 841:
49002 PRINT @4U
49003 PRINT 041:’ ‘,‘MANt A TORY L E V E L S ’
49004 C’RINT 041:

-49005 PRINT 841:’ALT (FT) ALT (M ) F’R (MB) T (t’EG-C) RH (’~) N-UNITS ‘
49006 P’RINT 041:’ il—UNITS 3/113 D-F’T-t’EF”
49007 ZS= ’ 
49008 PRINT 841:zs;zs;’ 
49010 DIM Y (7)
49020 RESTORE 49040

-49030 READ 034:Y.M,’r9
49040 DATA 1000,830,700.500,400,300,250,0,1
49050 REM:FETCH SURF F’RES FROM F’ ARRAY
49060 V8=100O0*(P’(2,F’(2~ 400) )—INT (P (2,F (2,400))))49070 REM :FETC H TIME—TAG P9 FROM P ARRAY US I-JG P’S c’s
49080 GOSUB 49370
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49090 REM:USE TAG £19 IN P ’1~~N)+2) TO FIND N a INTER’S FRACTION NO
49095 IF P9=1 THEN 49355
49100 GOSUB 49510
49110 REM :USE N & NO TO GET ALT W9 FROM F~~2~ N)
49120 W9=INT<P (2.’N))
49122 IF 11:0 THEN 49130
49124 W9=INT (P (2,F’(2,400)) )/100
49126 00 TO 49130
49130 Z9=INT (S (2,N—1))
49140 W9=O.01*(1.J9+N0*(Z9—W9))
-49145 IF T9=:::.W9 THEN 49335
49150 REM :USE N & NO TO GET N—UNITS W 8 FROM I NT ( F ’ ( 3 , N) )
49160 W8=INT (P(3,N))/1000000
49170 Z9=INT(F’(3~ N—1 ))/lOO0O0049180 W8=1 000* (W8 + N0* (Z9 — W 8 ) )
49190 REM:FETCH TEMP P8 FOR TAG £19

49195 t’9=D9—2
49200 GOSUB 7000
-49205 t’9=ti9+2
-49210 REM :USE N & NO TO GET 7.RH, Wi
49220 W1=P (3,N)—INT (P (3~ N))
49230 Z9=P (3,N—1)—INT (F’ (3,N—1))
49240 W1=1000* (W1+NO* (Z9—W1 ))
49250 REM:CALC ABS HUM W2
49232 V6=tl8
49234 GOSUB 15000
49 236 W 2= 596 * 0 .O 1~~W 1*V 5/ 1013,25*3?3. 161(08+273. 1~~

)
49238 REM :C~ LC DEW—PT—PEP W3
49260 GOSUB 21435
-49270 F’RINT 041: USING 4s32o:w9,o,3o43xw9,v8,rs,W1,Ws .ws+o.o4s~ w ’ .w2,w3
49275 T9=W9
49280 IF 1 1 0  THEN 49320
49290 R’EM :SURF F’S’ tIONE. OMIT 1000 MB IF SURF FR’ <=1000
49300 IF V8:::’loOo THEN 49320
49310 M=M+1
49320 11=11+1
49330 IF 11=3 THEN 49355
49340 V8=Y (il)
49350 GO TO 49070
-49335 PRINT ‘END OF PROCESSING’
49337 REM THIS FILE ALTERED FOR’ -2 11N1 F’R’ES SENSOR’; F’~~ -MCW-T’80314

49360 END
49370 REM:FETCH TAG t ’9 FOR FR V8
4~ 380 t 19=F’ (2 ,40 0 ) 

-
49390 Z8=10000*(F (2,t19)—INT(F’(2,t19)))
49400 Z9=10000*(F’(2,t (9—i)—INT (F’(2,t’9-1)))
49410 IF V8’(Z9 THEN 49480
49420 IF V8<=Z8 THEN 49460
49430 LIST 49420
49440 F’RINT ‘PR V8 TOO GREAT ~OR T4BLE F’(. . ) ‘

49450 STOP
49460 F9 = (Z 9 — Z 8 ) * ( I N T ( F ’ ( 1 , t ’ 9— 1 ) + 1  ) — I N T ( F ’ ( l  ,tI9)±1 ) )fO.5
49463 t ’ 9= INT( P( 1 ,t’9)+ 1 )+INT ( (V8—Z8)/F9)
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49470 GO TO 49500
49480 t19 t 19— 1
49485 IF t19 1 THEN 49300
.49490 GO TO 49390
49500 RETURN
49510 REM USE TAG t19 TO FIND INTERF’ BASE N & FRACTION NO FROM F ’ ( 3 ,
49520 N=F’ (3,400)
49530 Z8=INT (P(1~~N))+2
49540 Z9=INT (F’(1~~N— 1) )+2
-49550 IF t’9(Z9 THEN 49620
-49560 IF D9(=Z8 THEN 49600
49570 LIST 49560
-49580 PRINT ‘TAG [19 > TABLE TAGS’
49590 STOP
49600 NO=(t ’ 9— Z 8 ) / ( Z 9 — Z 8 )
-49610 GO TO 49640
49620 N=N—1
49630 GO TO 49530
-49640 RETURN
50000 REM :DETERMIME SURF F’RES
30010 PRINT ‘F’(:,’;F’(2~ 400);’)= ‘;F’(2,F’(2.400))
50020 FOR N=1 TO F’(2~ 4OO)50030 U9= F ’ ( 2 , P ( 2 ,4 0 0 ) ) — I N T ( P ( 2 , P ( 2 .4 0 0 ) ) )
30040 U8=P (2,P(21400)—N)—INT (F’ (2,k’(2,400)-N)

30030 PRINT ‘F ’(2 ,  ‘ ;P ’ (2 ,4 0 0 )— N ;  • )= ‘ ; P ( 2 , F ’ ( 2 ,4 0 0 ) — ( 1 )
50060 IF U9—U8=>1.OE—3 THEN 50080
30070 NEXT N
50080 FOR U5=N TO 1 STEP —1
50090 U7 = P ( 2 , F ’ ( 2 .4 0 0 ) — U 5 ) — I N T ( P ( 2 , P ( 2 ,4 0 0 )— U 5 ) )
50100 U6=P (2,P(2,400)—U5+1 )—INT (F’(2.F (2~’ 40O)—U5+1))
50110 IF U6-U7(=O THEN 50130
50120 NEXT US
50130 N=F’ (2,400)—U5
30140 PRINT ‘F’(2, ’;N; ’) HAS BEEN CHOSEN AS SURF F’RES’
30150 PRINT ‘WANT TO CHANGE SURF FRES? ENTR 1 (+) OR 2(-~~’~
30160 INPUT Z9
50170 GO TO Z9 OF 5Oi9O~~502 10
50180 60 TO 50150
50190 PRINT ‘CHOOSE SURF P’R’ES FROM LIST OF P : 2 , N ) ;  ENT S’ N ‘

~~

50200 INPUT N
30210 5 ( 1  ,400) N
50220 F’(2,400)=N
30230 P(3~ 4O0)=N
50240 PRINT @41 ’SURF F’RES ;10O00*(F’(2,F’(2~~4O0))—INT (F’(2~ F’(2,40Ofl))30250 GO TO 9590
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