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ABSTRACT

FORTRAN computer program RAWINPROC accepts output from NASA

Wallops computer program METPASSI, and produces input for NASA com-

puter program 3.0.0700 (ECC-PRD). The three parts together form a

software system for the completely automatic reduction of standard

RAWINSONDE sounding data. RAWINPROC pre-edits the 0.1-second data,

including time-of-day, azimuth, elevation, and sonde-modulated tone

frequency, condenses the data according to successive dwells of the

tone frequency, decommutates the condensed data into the proper

channels (temperature, relative humidity, high and low references),

determines the running baroswitch contact number and computes the

associated pressure altitudes, and interpolates the data appropri-

ate for input to ECC-PRD.
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INTRODUCTION

The University of Utah, under sponsorship of the NASA Wallops

Flight Center, has developed software for the automatic digital

processing of data transmitted from the standard RAWINSONDE meteo-

rological sounder. The following describes the software, RAWINPROC

(Appendix A), which interfaces with Wallops routines METPASSI which

reads the magnetic tape from the field to produce the input file of

raw data, and ECC-PRD which processes the output file of pressure

(altitude), reference frequency, temperature, and relative humidi-

ty, all tabulated uniformly at one-minute intervals (Appendix B).

After a brief discussion of the purpose and approach, a sub-

routine-oriented description is presented which closely relates to

the annotated code (Appendix A). The input deck is described in

detail under MAIN, and the control card deck is described in Appen-

dix C. Flow diagrams, narrative description, the CALL list, and a

complete glossary of variables is included for each subroutine.

The variable list includes cross-references, descriptions, units,
	 }

constant values, range, limits, and effects where appropriate.

Files used by RAWINPROC are identified in Appendix D.

Purpose of RAWINPROC

The principal purpose of RAWINPROC is to supplant the routine

manual processing of RAWINSONDE data. Given at one-minute inter-

vals from a RAWINSONDE sounding, the time-of-day, the reference

tone frequency, temperature and relative humidity ordinates [Ref.

11 from the radiosonde, and the pressure (altitude) and azimuth and

- 1 -
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elevation angles of the sounding balloon, existing NASA Computer

Program 3.0.0700 (ECC-PRD) computes and presents the corresponding

meteorological data in user-ready form. RAWINPROC provides these

inputs for ECC-PRD without the usual manual processes of reading

and interpreting the AN/TMQ-5 pen recorder chart.

Input data for RAWINPROC is provided by NASA Computer Program

METPASSI which converts field-recorded sonde and tracking data to a

convenient format. The field-recorded data includes the time-of-

day, sonde-transmitted signal (tone frquency), and tracking angles

(azimuth and elevation), all sampled at 0.1-second intervals. The

received signal from the sonde is an audio tone whose frquency (5-

205 Hz) is determined by the magnitude of the quantity (channel)

being measured. A baroswitch selects (commutates) the channels in

sequence (see below) as the balloon rises. Additional input con-

stants (calibration data, launch time, etc.) are provided in the

input card deck.

Radiosonde Commutator

The four channels transmitted are temperature, relative hu-

midity, reference, and high reference [Ref. 11. The reference

frequency corresponds to a fixed 95 percent of full-scale output

frequency of the sonde. The frequencies of the temperature and

relative humidity channels in ratio with the reference frequency

provide at the receiver the fraction of 95 percent full-scale read-

ing of the temperature and relative humidity sensors, independent

of electronic gain changes during flight. 	 Successive switching

- 2 -
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from channel to channel is performed by a pressure -actuated commu-

tator (baroswitch) ( Ref. 1, p. 32-19). The leading edge of succes-
sive reference, high reference, and relative humidity contacts of

the baroswitch correspond to calibrated pressure altitudes. Tem-

perature is transmitted between each of these contacts. At high

reference contacts reference frequency is increased a few hertz to

distinguish it from other reference contacts so as to eliminate

ambiguity in associating switch points in the received signal with

their baroswitch contact numbers.

The radiosonde commutator bar is represented in Fig. 1. The

Increasing altitude,
decreasing pressure

•	 20 2122 23 24	 \	 29 30 31	 Contact number

Switch points

Baroswitch
contact pads

H i 11	 ^ 1	 ^T i	
i ^ T+ _

R	 (	 Channel

P

Fig. 1. The baroswitch wiper arm traverses the commutator bar as
the atmospheric pressure decreases during balloon ascent.
Electric contact with each channel, reference ( R), high
reference ( P), relative humidity ( H), is made as the wiper
passes over each commutator pad. Temperature ( T) is trans-
mitted between pads. "Switch points" in the data occur at
the leading edges of the pads.

-3-



entire standard baroswitch sequence is displayed in Table 1. As

pressure decreases, contact number increases. Saroswitch output

dwells on relative humidity, reference, and high reference signals,

according to successive contacts as tabulated. Temperature data

are transmitted during intervals between contacts. The leading
a-;

edge of each of the contacts represents a pressure, calibrated for

each radiosonde. The contacts are traversed at a rate depending on

the balloon rise rate. Spacing between contacts approximately

equals contact width, so baroswitch temperature dwells are of

length comparable to contact (humidity, reference, and high refer-

ence) dwells.

The baroswitch output, then, alternates between temperature

and either relative humidity, reference, or high reference, depend-

ing on contact number. Contacts below number 135 transmit relative

humidity (H), except every fifth contact. The fifth contacts

transmit reference frequency (R), except that every third reference

beginning with contact number 30 is high reference W.
Beginning with contact number 135, no humidity is transmit-

ted. Each contact, 115 to 179, transmits reference frequency, with

every fifth one a high reference. The pattern is recognizable in

the received data so that pressure (sonde altitude) can be assigned

to the common time base of the data channels.

Decommutation Approach

The approach taken in DECM is first to track the input fre-

quency function from the sonde and to detect commutator switching

- 4 -



Table 1. BAROSWITCH SEQUENCE.

Contact Number and Channel Transmitted

1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
H H H H R H H H H R H H H H R H H H H R H H H H R H H H H

3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
P H H H H R H H H H R H H H H P H H H H R H H H H R H 4 H H

6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 8 8
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
P H H H H R H H H H R H H H H 9 H H H H R H H H H R H H H N

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
9 9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
P H H H H R H H H H R H H H H P H H H H R H H H H R H H H H

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
P H H H H R H H H H R H H H H p R R R R P R R R R P R R R R

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
5 5 5 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
P R R R R P R R R R P R R R R P R R R R P R R R R P R R R n

Read: contact number 13:H, 165:P, etc., represented in the
1	 1

table as 3, 6, , etc.
H 5

P

H: relative humidity
R: reference
P: high reference
(T, temperature is transmitted between each contact pad)

- 5 -



events. The data are immediately, then, condensed to the mean

frequency and midpoint time (one datum) for each signal dwell. The

switching time at the leading edge of each dwell, and the length of

dwell are also stored. Tracking frequency gates as well as time

gates are used to identify the channels. "Guard zones", first-

order extrapolation, and other added logic are used to reduce sus-

ceptibility to channel crossovers, sudden changes of signal in a

given channel, and to variabilities in sonde design and perfor-

mance.

Third, the program assigns contact numbers, and therefore

pressures, to the a ppropriate signal switch times according to the

baroswitch sequence.

Finally, the desired output table at one-minute intervals is

constructed by interpolation from the asynchronous decommutated

time functions.

- 6 -
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RAWINPROC(MAIN)

Description, MAIN

MAIN includes the segments of code described as Initializer,

Advancer (S.254), Condenser (S.265, Decommutatot and Saroswitch

Tracker (S.410), and Terminator (S.81) in the block diagram (Fig.

2). The present discussion describes each of these segments and

presents a detailed description of the input card deck for

RAWINPROC and a glossary of all the variables in MAIN. Separate

discussions below describe each of the subroutines ADVANCE, ANGLE,

TRACK, SEARr", DECOM, and INTERP, including the flow through the

respective CALL lists. The discussion closely follows the FORTRAN

program list (Appendix A). Throughout this document zeroes which

might be mistaken as letter "0" are given the slash, 0. Also, the
term Humidity is used in place of the longer Relative Humidity.

Initializer

Input parameters are read from the punched card input deck

(see below) and printed.

Launch time (hours, minutes, seconds, GMT) is read in, to-

gather with optional limiting elapsed time of processing (TPROC),

and optional beginning time of processing (TSTART). When TPROC is

unpunched in the input deck, processing terminates on other

criteria. When TSTART is unpunched, processing starts two minutes

before balloon release (or at the beginning of recorded data,

whichever is later).

- 8 -



InitWiaer

ADVANC

	

Advancer	 - `1=
1 ANGLE i

TRACK

	

Condenser	 _ _ I _
^-SEARCH

i -- -- I
Decommutator	 DE?

and	 - ` —
Baroswitch Tracker

T
	Terminator	 WERP ,

Fig. 2. A block diagram of RAWINPROC(MAIN) indicating the associ-
ated subroutines.

s
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Elements of the COND ( , ) array are printed by MAIN, if
i

desired for diagnostic purposes, along with other information

indicative of processing progress. Page headings are printed every

LINENO lines. Additional optional printout is available for

diagnostic purposes according to input values assigned to TEST(I),

where I - 1-3 is used in ADVANC, SEARCH, and TRACK; I - 4, 5 in

SEARCH; I - 6 in INTERP; and I - 7-9 in MAIN.

Condenser variables FSUM, NSUM, LOS, and JK are initialized,

and constants HGATE - 1.0 (Hz), SIGMIN - 5.0, SIGMAX - 205.0, and

IN are assigned or computed. The COND/ICONn array, the raw data

counter JJ, and the one-minute table VL are all cleared.

OUTPUT variables TNOH, LIST, and ISTOP are initialized,

DLIST, TGMDAQ, and PCAL are read in, and LCNTK defined. Obvious

errors in PCAL are automatically corrected and identified. Surface

readings FPO, FTEMPO, FRHO, and FRO are read in, converted where

necessary, and stored as initial values of V2. The decimal contact

number (AICRO) equivalent to surface pressure is computed and

stored in integer form (ICRA) for use by DECOM.

Manual burst input CBRST is read in, and TBRST is initialized

for DECOM.

The initial frequency TF is computed from the surface ordi-

nate readings according to

f - 0 * 2. * FRO/95.0

where f represents the frequency corresponding to ordinate e, and

- 10 -
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FRO is the ordinate reading of low reference signal (at the time of

launch) when the AN/TMQ-S pen recorder has been adjusted to 30

ordinates for 60 Hz input. Assuming recorder linearity the ratio

of frequency to ordinates is the same at reference frequency f R as

at 60 Hz, so

fR = 
60 f - 2*FRO

FR	 30 ' R

Since, after obtaining FRO, the recorder is continuously adjusted

to maintain 95 ordinates at reference frequency, then

f fR_
-6 95

Thus, for the initial reference frequency f R - 2*FRO, the first

expression above converts initial ordinate values FTEMP¢ and FRHO

to their corresponding sonde frequencies TF and HF. The resulting

initial frequency f (i.e., TO is used by DECOM to initially

position frequency gates. (HF has proved not useful in DECOM.)

Subroutine AAVANC is initialized by reading the raw data from

the beginning of the file (FILE dl), Appendix D) until the forward-

most point, TIME(10), of a ten-point sample is past TSTART. To

protect against time word errors ("spikes" or constants), the fol-

lowing conditions were imposed before accepting the starting point:

-1.0 < TIME(10) - TIME(6) - 0.4 < 1.0 seconds

TI14E(10) - TIME(6) > 0.2 seconds

- 11 -



or, equivalently:

(TIME(10) - TIME(6) - 0.61 < 0.6

Advancer

The raw data file, TIME, FREQ, AZ, EL, at 0.1-second recorded

data rate, is processed by Condenser ten points at a time. The

sample of ten points, however, is advanced only five points at a

time. Condenser therefore searches for and tracks signal and de-

tects switch times between signal dwells by examining in sequence

half-overlapping 1.0-second samples of raw data. At each return

for more data, Advancer moves the 1.0-second ten-point sample

(TIME, FREQ, AZ, EL) ahead one-half second. Advancer also counts

the number (JJ) of raw points read in, for diagnostic purposes, and

causes termination if TSTOP is passed.

In addition, at each one minute after launch, except before

AN/GM acquisition time TGMDAQ, Advancer sends the ten-point sample

to subroutine ANGLE to compute the output values of AN/GMD angles

AZ and EL. The latter two quantities are stored for subroutine

INTERP in VL(2, ) and VLO ), along with the associated elapsed

minutes from launch in VL(l, ). Though this processing of angles

is a condensing function, it is nevertheless more conveniently

located in the code of the Advancer.

Condenser

Condenser (subroutine TRACK) determines whether the ten-point

sample lies sufficiently in the signal-tracking gate. If so TRACK

- 12 -
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adjusts the gate, accumulates data toward the mean frequency of the

current dwell, and returns for the next ten-point sample, repeating

this process until the signal does not lie sufficiently in the

tracking gate. When the signal changes abruptly, subroutine TRACK

calls subroutine SEARCH to reposition the gate on the signal.

SEARCH returns via TRACK to MAIN (advancer), OK - JKMEM) for new

data until it finds signal. When signal is found and the tracking

gate (SIGLEV) is repositioned, a new condensed point UK - JK + 1)

is stored in CORD( , JK), representing the preceding signal

dwell. Upon returning to MAIN, control proceeds to the Decommuta-

for and Baroswitch Tracker (subroutine DECOM).

It is noted that the production mode (ITYPE - "P", using no

File 03) is the principal and normal mode of operation of

RAWINPROC. Other modes were used during program development for

economical reasons as follows:

ITYPE -"M" includes the writing of File 03, Condenser

output file

ITYPE -"C" reads File 03 (CORD, VW, skips Advancer,

Condenser

Decommutator and Beroswitch Tracker

Decommutation of a condensed point CORD( , JK), i.e., deter-

mination of its channel ICOND(1, JK) whether Temperature, Refer-

ence, High Reference, or Humidity, is performed by subroutine

DECOM. The determination of its contact number, ICOND(2, JK), when

it is a Reference or Humidity contact switch point, is also per-

- 13 -



forn►ed by DECOM. Finally, DECOM sertsea and computes the time of
c

balloon burst, TBRST.

Terminator

RAWINPROC discontinues processing raw data upon one of the

following conditions:

1. TBRST encountered (MAIN S.410, S.84)

ISTOP - 10 (INTERP S.2003, S.47)

2. End of raw data, File 01 EOF (MAIN S.40, S.82)

ISTOP - 6

3. Reached TSTOP (MAIN S.81, ADVANC S.3)

ISTOP - 7

4. COND array overflow, JK > 1000 (MAIN S.85, TRACK S.66)

ISTOP - 8

5. Excessive loss of signal, LOS > 100 (MAIN S.83, TRACK

S.83, SEARCH S.10), ISTOP - 5

Upon arriving at the terminal. exit, S.90, terminator decodes

ICOND ( 1,	 ) and ICOND ( 2,	 ) (eliminating diagnostic information

coded by DECOM). An auxiliary listing of the asynchronous output

of DECOM is printed if requested by input quantity TEST ( 7). Then

subroutine INTERP is called to compute and interpolate VL(I, L), I

- 4-7, pressure (mb), reference (Hz), temperature ( ordinates), and

relative humidity (ordinates), at one-minute intervals correspond-

ing to 1►L(I, L), I - 1-3, elapsed time and tracking angles

(azimuth, elevation) tabulated by ADVANC.

Terminator prints the one-minute table, VL(I, L), L - 1-LIST,

- 14 -
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and terminating comments according to ISTOP. Apogee rove of VL

having zero pressure are eliminated, as the input "deck" (File 02)

is prepared for BCC-PRD. This terminates activity No. 2 of the

RAWINPROC system.

- 15 -



Flow Diagram, MAIN

MAIN

7 r--
Initialize RAWINPROC

Initializer	 ITYPE N

Find TSTART
Count File 01 records (Ji)

Skip discontinuities
in time word

I I 9=9

ADVANC
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MINT> 10	
JK 0

>

> 10

+

F2979

 ^_TRACK JK JK + 1Condenser

fF9 979

	^Write COND(	 JK),	 -k

	File 03	 ITYPE	 Read File 03'P
M P 
>

COND( JK)
4+

Advancer

TME, FREQ,
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MINT MINT +

Decommutator and
Baroswitch Tracker

4

E0
DECOM

	

I	 +

TBR1T^TYPE
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Flow Diagram, MAIN (continued)

I ISTOP • 7 1

82	
(EOF, File 01	

ISTOP 6

"''	 (LOS)	 ISTOP • S

85	 OK > 1000	
ISTOP • 8

84	 :(TBRST)	 -

Terminator
90

E(Inte:rp!olatio
ws)

1	 1
Decode ICOND(1, ), ICOND(2, )

i

DECOM output	 TEST(7)

196

INTERP

NTERP
outpu

Terminal comment
ISTOP

Write File 06	
END

ECC-PRD input

a.

W"
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Input Card Deck

Card Column Format Variable Value Units Comments

1 1-2 12 IOIN 5 Input deck file
number

3-4 12 IOUT 6 Print file number

7 I1 ITYPE P Production run

2 1-2 12 I1 (a) hour Launch time, GMT

3-5 13 12 (a) minute Launch time, GMT

7-10 F4.1 TS3 (a) second Launch time, GMT

11-20 F10.2 TPROC seconds (d)

21-30 F10.2 TSTART seconds (d)

3 1-5 F5.0 TEST(1) 0. (b)

6-10 F5.0 TEST(2) 0. (b)

11-15 F5.0 TEST(3) 0. (b)

16-20 F5.0 TEST(4) 0. (b)

21-25 F5.0 TEST(5) 0. (b)

26-30 F5.0 TEST(6) 0. (b)

31-35 F5.0 TEST(7) 0. (b)

36-40 F5.0 TEST(8) 0. (b)

41-45 F5.0 TEST(9) 0. (b)

46-50 F5.0 TEST(10) 0. (b)

4 1-10 F10.1 DLIST 60. seconds (c) 60. required

11-20 F10.1 TGMDAQ 20. seconds Recom. 20.

5 1-10 F10.1 FPO (a) mb "SFC PRESSUFV

11-20 F10.1 FTEMPO (a) ordinates "TEMPERATURE"

21-30 F10.1 FRHO (a) ordinates "RW

- 18 -



Input Card Deck (continued)

Card Column Format Variable	 Value	 Units Coements

31-40 F10.1 FRO (a)	 ordinates "UNADJUSTED
ORDINATE"

6 1-10 F10.2 CBRST (a) (f)

7-29 8F10.1 PCAL(i), (e)	 mb
i • 1. 180

30 2-17 A5 [DATE &TODAYAyyddd (yy • year, ddd • day of year))

21 11 (JOPT) 2 (g)

25 11 (KOP) O (g)

28-29 12 (IN) S (g)

30-31 12 (I0) 6 (g)

32-33 12 (IT) 9 (R)

36-37 12 (WOPT) (blank) (g)

75-80 A6 I.D., ascent
number, e.g.,
AS607A

31 2-24 A6 [THISAISAADECCOOARAWINSONDE] (g)

31 11 (IAZ) 1 or 0 (h),	 (g)

33-39 F7.5 (DOBSON) 0.0 (g)

75-80 A6 I.D., ascent
number,	 e.g.,
AS607A

32 2-11 2A5 (ISTT1, ISTT2) [WALLOPSOIS] (g)

13-18 17 (LDATE) [mmddyy] (g)
(mm • month, dd • day of month, yy • year)

20-25 17 (LANCH) [hhmm721 (g)
(hh • hours, mm • minutes, (GAIT), 72 - WALLOPS)

26-31 F6.1 (HTHSL) 4.0	 meters (g)

34-37 F6.1 (CALTP) 30.0 (g)
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Input Card Deck (continued)

Card Column Format Variable Value Units	 Cosssents

39-43 F6.1	 (RECTO (a)	 Ordinate value

i

ri

corresponding to
30'C (Temperature
Calibration)

F6.1 (CALRR) (a) Ordinate value
corresponding to
-40' and 46 ord.
(I. calibration)

F6.1 (RECRR) 46.0 (g)

12 ( ICBRN) 02 (g)

F5.1 (SURT) (a)	 4C Surface
temperature

F5.1 S1 I'M (a)	 % Surface RR

F6.1 (PCAL) (a)	 mb Surface pressure

A6 (ID) I.D., ascent
number, e.g.,
AS607A

A6, A4 (NLBL(2),(3)(WALLOPSOIS) (g)

A6 (DLBL(l) [mmddyy) (g) Launch data
(mm - month, dd - day of month, yy year)

No ozonesonde
calibration need-
d

A6 :.D., ascent
number, e.g.,
AS607A

17 ( ILDTE) (moddyy) (g) Lunch data
(mm - month, dd - day of month, yy - year)

17 (ILTME) (hh=72) (g) Lunch time
(hh - hour, mm - minute, so - station number - 72)

(minus sign) (-) (g)

15 (9999) (g)

45-49

52-55

56-57

58-62

63-67

69-74

75-80

33	 2-11

13-18

20-69

75-80

34	 2-7

9-12

15

16-19
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Input Card Deck

Card Column Format Variable Value Units
	

Comments

21-26 77.1	 (RGMT) 4.0	 meters
	

(g) Geopotentfal
height of station

29-31 F5.0	 (VSFC)
	

meters/s (g) Surface wind
speed

R-36 FS.O	 DSFC
	

degrees
	

(g) Surface wind
direction

39-74

75-80 A6 I.D., ascent
number, e.g.,
AS607A

Comments:

(a) Derived from field launch records.

(b) Other values used only for internal test purposes.

(c) Obsolete input, value fixed.

(d) normally unpunched (zero).

(e) Card deck punched from the baroswitch pressure calibra-
tion data (chart or punched paper tape) provided with
each sonde.

(f) The terminating baroswitch contact number, CSRST, to the
nearest one-hundredth the distance between switch points
(contact leading edge), is provided by standard manual
procedure (Ref. 1, pp. 84-812, 813. 85-88). Termination
by CSRST is allowed only after 50 minutes (3000 seconds)
of flight. Such termination also may be useful for a
variety of other reasons. such as battery or other in-
flight failure.

(g) For encoding format of cards 30-34, see ZCC-PRD documen-
tation, NASA Computer Program 3.0.0700, NASA Wallops
Computer Program Abstracts, Vol. XXVII (sonde I0. radio-
sonde and ozonesonde calibration, and flight-end cards).

(h) Input IAZ is determined by which tracking system is
used. IAZ - 0 if azimuth zero is north, a 1 if south.

- 21 -



List of Variables, MAIN

AICRO Real form of the initial valve of ICRA.

AZ(10) Ten-point	 sample	 of 0.1-second raw data, 	 azimuth

angle.

AZT: Azimuth,	 used	 in	 writing	 VL(2.	 )	 into ECC-PRD

input file ( File 06).

CSRST Contact number,	 to nearest 0.01,	 at balloon burst,

input card No. 6 (see Input Card Deck, above, and

subroutine DECOM).

CNVOF Conversion factor, ordinates to frequency NO.

CONDO, 1000) Condensed point array. real:

COND(1. ) a Time (seconds) from launch

CONDO. ) • Duration (seconds) of the signal dwell

CONDO, ) a Mean signal frequency (hertz) over the dwell.

DIFF1, Differences used in detecting and correcting gross

DIFF2, errors in baroswitch calibration table, PCAL.

DIFFAV,

DIFFNI,

DIFFLO

DUST	 s 60 seconds, data rate of ECC-PRD input cards,

used in computing output array VLO , LIST), input

card No. 4.

DM1	 Dummy variables, used in reading raw data file,

DM2	 ( File 01).

DUMUS)

EL(10)	 Ten-point sample of 0.1-second raw data, elevation

r

- 22 -



angle.

ELPT	 Time (seconds) from launch of condensed points,

used in auxiliary listing of DECOR output.

ELV	 Elevation angle, used in writing VL(3, ) into ECC-

PRD input file (File 06).

FPO	 Surface atmospheric pressure (mb) at balloon re-

lease, input card No. 5.

FRO Stripchart reading (ordinates) of Reference channel

when recorder gain is adjusted to 30 ordinates for

60 Hz test input. Input card No. 5. Used in com-

puting CNVOF.

FREQ(10)	 Sample of ten 0.1-second raw data points (Hz).

FRO	 Stripchart reading (ordinates) of Humidity channel

at balloon release, input card No. 5.

FSUH Running sum (Hz) of signal ,neans in signal tracking

gates for computation of the signal dwell mean

CONDO, ) - FSUM/NSUH.

FTEMPO	 Stripchart reading (ordinates) of Temperature chan-

nel at balloon release, input card No. 5.

HF	 Signal frequency equivalent to FRHO (not used).

HGATE	 Half-width (Hz) of signal tracking gate, constant

1.0 Hz.

I	 DO-loop index.

11	 Hours integer of launch GMT, input card No. 2

12	 Minutes integer of launch GMT, input card No. 2.

IBC	 Intermediate variable used in decoding ICOND(2, )
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k after termination (MAIN S.90) of DECOM. 	 !I

IBT
i

ECC-PRD ozone input datum (OZN4), DNA, IBT = 0.

ICOND(2, 1000) Condensed point array, integer:

ICOND(l,	 ) channel (1 = temperature, 2 = reference, 3 = high

reference, 4 = relative humidity)

i	 ICOND(2,	 ) baroswitch contact number
I

ICRA Effective baroswitch contact number at launch (to

nea-•est two decimal places multiplied by 100) com-

puted from surface pressure and PCAL table.

i	 ID
.j

ECC-PRD input, quantity (ID), identification, input

card No. 32.

IN The number of subdivisions of the sonde frequency
I,

range used in searching for signal.

INDAX Working channel number,	 ICOND(1,	 ) before decod-

ing, used in auxiliary printout of DECOM output.

IO ECC-PRD input file number, File 02, IO = 02.

IOQ
l

ECC-PRD ozone input datum (OZN2), DNA, 100 = 0.

103 ECC-PRD ozone input datum (DJP), DNA, 103 	 0.

IOC ECC-PRD ozone input datum (OZ43), DNA, IOC 	 0.

IOIM Input card deck file number (File 05), IOIN = 5.

IOUT Output print file number (File 06), LOUT = 6.
a

IPRINT Count of printed input raw data samples,	 TIME(J),

FREQ(J)	 J = 1	 10	 in auxiliary printout; MINT

1-10.

IRH	 ECC-PRD Humidity input datum (OF), IRH = VL(76, )

*10.0.
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IST Additive	 term which	 increases with	 altitude	 the

percentage limit within which PCAL values are test-

ed in sequence by contact.	 Used in the process of

detecting gross errors in the PCAL table.

ISTOP Variable	 indicating	 termination status (see MAIN,

Description, Terminator).

ISM, ISTT2 ECC-PRD	 input (ISTT1,	 ISTT2),	 station name,	 input

card No. 32.

IT ECC-PRD input datum (TIM), IT = VL(l, 	 )/60.0.

IT1,	 IT2 Time	 of	 day,	 hours,	 minutes;	 used	 in	 auxiliary

printout of DECOM output.

IT3 Time from launch, minutes; used in auxiliary print-

out of DECOM output.

ITP ECC-PRD	 Temperature	 input	 datum	 (DT),	 ITP	 =

VL(6 ,	 )*10.0.

ITY First	 character,	 V,	 of a "VL"	 record	 in CORD/VL

file.

ITYPE	 Input character (input card No. 1). ITYPE = P.

(See MAIN, Description, Condenser.)

IX, IY	 Do-loop indices, used in reading and printout of

baroswitch pressure calibration, PCAL, table.

J	 Do-loop index, used in initializing VL, indexing

raw data, and testing for zero pressures in VL.

JC	 DO-loop index used in auxiliary printout of DECOM

output.

JJ	 Count of raw data records read.
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1

JK Count, or current index, of condensed point CORD.

JKMEM Value of JK upon each entering of the condensing

process,	 used	 to detect whether subroutine TRACK

requires a new raw data point or has concluded a

new dwell.

JKT Minute from launch,	 integer stored in File 03 with

associated VL.	 DNA in production (ITYPE - P) runs.

JP DO-loop index, used in computing ICRO.

KNTCT Last	 contact	 processed	 by	 INTERP,	 used	 only	 in

terminal printout if INTERP encountered LCNTK.

LCNTK The	 highest	 number	 contact	 pressure-calibrated.

(See PCAL.)

LDATE ECC-PRD input MATE), input card No. 32.

LINE ECC-PRD	 input	 character	 string,	 used	 in	 reading

input cards No. 30-34.

LINENO Lines printed per page, used in labeling auxiliary

printout of DECOM output (File 06).

LIST Count, or current index, of rows of VL array, i.e.,

number of one-minute "cards" input to ECC-PRD.

LL DO-loop	 index,	 used	 in	 auxiliary	 printout	 of	 VL

array and	 in eliminating zero-pressures at apogee

in VL.

LOS	 Loss of signal count from Condenser (see subroutine

SEARCH), used in terminal printout when processing

terminated due to signal noise (ISTOP - 5).

LTIME	 ECC-PRD input (LANCH), input card No. 32.
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NSUM	 Quantity initialized for Condenser (see subroutine 	 M

TRACK).

PCAL(190)	 Calibrated pressure values, in order corresponding

to baroswitch contact number, input cards No. 7-29.

PERC	 Limiting percent change, usdd in automatic checking

successive PCAL values for gross errors.

PR	 ECC-PRD input (PR), PR - VL(4, ).

RT1	 Seconds part of time of day (IT1, IT2, RT1), used

in auxiliary printout of DECOM output.

RT2	 Time of day (hours), used in auxiliary printout of

DECOM output.

RT3	 Seconds part of elapsed time from launch, used in

auxiliary printout of OECOM output.

RT4	 Same as CONDO, ), dwell (seconds), used in auxil-

iary printout of DECOM output.

SIGLEV	 Center frequency (Hz) of signal tracking gate is

Condenser (see subroutine TRACK).

SIGHM , SIGMIN Upper and lower limits of sonde frequency range

(Hz). SIGMIN - 5, SIGMAX - 205.

THRST	 Computed time (seconds from launch) of balloon

burst (see subroutines DECOM, INTERP).

TEST(10)	 Input constants which control diagnostic printout

(see MAIN, Description, Initializer).

TF	 Initial signal frequency of Temperature channel,

computed from initial temperature ordinate FTEMPO

and sonde frequency calibration FRA. 	 Passed in
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first call to subroutine DECOM.

TGMDAQ Time delay (seconds) after balloon release of ex-

pected AN/GMD antenna acquisition of the sonde.

Input card No. 4.

TIME(10)

	

	 Time of day (seconds) in the ten-point sample of

raw data processed by Condenser.

TLANCH

	

	 Time of day (seconds) of balloon release

(launch). Computed from data on input card No. 2.

TNOH Time (seconds from launch) of the occurrence of

contact 135, when transmission of humidity data

ceases.

TPROC Maximum time interval (seconds) of flight data to

be processed, automatically made large if unpunched

on input card No. 2.

TS3

	

	 Seconds part of time of day at launch, input card

No. 2.

TSTART Time from launch (seconds) to begin processing

flight data. Made -120 seconds (two minutes before

launch) if left unpunched on input card No. 2.

TSTOP Time (seconds from launch) at which processing is

terminated if requested via input TPROC. TSTOP =

TPROC - TSTART.

V2(7) Initial values for interpolation in subroutine

INTERP (see). Computed from surface input quanti-

ties FPO, FTEMPO, FRMO, FRO.

VL(7, 150)	 One-minute array, output of INTERP, input data for

`	 - 28 -



XM

ECC-PRD.

VL(l, ) - Time (seconds from launch) at one-minute inter-

vals.

VL(2, ) - Azimuth (degrees)

VLO, ) - Elevation (degrees)

VL(4, ) - Pressure (mb)

VL(S, ) - Reference frequency NO

VL(6, ) - Temperature (ordinates)

VLO , ) - Relative humidity (ordinates)

ECC-PRD ozone input quantity (XM), DNA, XM - 0.0.

- 29 -
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SUBROUTINE ADVANC

Description

The ten-point sample of 0.1-second raw data, TIME(J),

FREQ(J), AZO), ELM, J a 1, 10, is advanced five points at each

call of subroutine ADVANC. A running sun, JJ, of raw data points

read in is kept by ADVANC for diagnostic purposes only.

The raw data word TIME is converted from time of day (hours)

to elapsed time from launch (seconds). The raw data word FRED is

converted from period (milliseconds) to frequency (hertz). Those

with periods outside the range 4.8 to 200 ms (5 to 208 Hz) are made

zero hertz, to prevent dividing by possible extreme values. If the

TIME word does not increase by 0.1 = 0.05 seconds, its value is

replaced by the preceding value increased by 0.1 second. This

"corrects" possible "spikes" and other temporary time word errors,

relying on the fact that the data were recorded in the field at

real-time 0.1-second intervals. Gross faultiness in the time word

is usually detected in MAIN when searching for TSTAFT.

When the accepted time reaches TSTOP, ADVANC causes termina-

tion via RETURNI (MAIN S.82).

At each minute after field tracker target acquisition time

TGMDAQ, ADVANC calls subroutine ANGLE, to compute from the ten-point

sample AZ(J), ELM, J = 1, 10, a value each for azimuth and eleva-

tion to place in the RAWINPROC output table VL(2, ) and VLO, ),

respectively.

If input TEST(1) is greater than zero, and TIME(1) lies be-
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Block Diagram, ADVANC

ADVANC

Advance later half to earlier half of
ten-point sample

TIME(J), FREQ(J), AZ(J), EL(J), J - 1, 10

Read five points of new raw data into
later half of the ten-point window.

a. Convert TIME to seconds from launch.
b. Confirm/substitute 0.1-s time incre-

ments.
c. Convert FREQ to hertz.
d. Substitute zero for FREQ values out

of range.

Enter angle data
into output arra

TEST

RETURN

- —	 ANGLE i
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CALL List. ADVANC (Ref.: List of Variables, below)

Variable Flow Comments

TI Initial S points from ADVANC moves this sample
MAIN (Initialiser) to forward S points each call.
MAIN (Condenser)

FREQ(10) Initial S points from ADVANC moves this sample
MAIN (Initialiser) to forward S points each call.
MAIN (Condenser)

AZ(10) Initial S points from ADVANC moves this sample
MAIN (Initialiser to forward S points each call.
MAIN (Condenser)

EL(10) Initial S points from ADVANC moves this sample
MAIN (Initialiser to forward S points each call.
MAIN (Condenser)

JJ From MAIN to MAIN ADVANC increments at each READ.

TSTOP From MAIN Used to terminate processing.

TLANCH From Main Used	 in converting	 to elapsed
time.

TGMDAQ From	 Main Used	 to	 prohibit	 processing
meaningless angle data.

TESTM , From Main Control diagnostic printout.
TESTO) ,
TEST(3)
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List of Variables. ADVANC

AZ(10) Azimuth angle (degrees),	 ten-point sample of 0.1-

second raw data.

DUST Time interval (60 seconds) of uniform output table

VL (see input deck, MAIN).

DM1, DM2, DUM Dummy variables used in reading raw data file.

EL(10) Elevation angle (degrees), ten-point sample of 0.1-

second raw data.

FREQ(10) Signal	 frequency	 (Hi),	 ten-point	 sample	 of 0.1-

second raw data.

ITYPE Program development input to permit rerunning from

Condenser output file (File 3).	 Options:

"M" writes File 3 (COND/VL array)

"C" reads File 3

"P" Production (File 3 omitted).

J. 35, JI Raw data variable indices.

JJ Total number of raw data points read from File 1.

LIST Total number of entries stored in one-minute table

VL.

TEST(10)	 Input variable controlling diagnostic printout.

TGMDAQ	 Input constant, number of initial seconds angle

data are presumed invalid due to target acquisition

time required by the AN/GMD balloon tracker.

TIME(10)	 Time (seconds from launch) of the ten-point sample

of 0.1-second raw data.

TLANCH	 Time of day (seconds) of balloon release.
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TSTOP	 Tine (seconds from launch less TSTART) preset by

card input to stop processing data.

VL(7 0 150) RAWINPROC output array. The first three columns

VLO, ) - (minute), VL(2, ) - AZ, VL(3, ) - RL,

are computed and loaded by ADVANC, the remainder by

1NTERP.
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SUBR0UTINE ANGLE

Description

Subroutine ANGLE edits, condenses, and smooths input A1M;CMD

angle data AM D , ELM, I a 1, 2, 3, ..., 10 (azimuth, eleva-

tion). It computes (when calked every DUST seconds) from the ten

local consecutive (0.1-second) values, one value assigned at the

midpoint, AZ(S) , ELM. The computed value is the mean of those

points lying in the five-degree interval centered on the unit de-

grees mode of the ten input points. Other points, including ex-

treme values, are therefore rejected.

The unit degrees mode is the most populated one-degree inter-

val over the ten input pointL. It is found by rounding to units

place the input values and counting equal rounded values. When the

distribution is such that more than one unit degree interval has

the highest population, the one occurring earliest in time within

the 1.0-second sample is used.
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Block Diagram, ANGLE

AZ(I), ELM, I - 1, 2, 3, ... 10

Initialize
and

quantize

Count
for

distribution

Determine
mode

interval

Compute mean
near the

mode interval

Output

AZ(5), ELM

Return

3
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CALL List, ANGLE (Ref.: List of Variables, below)

Flow	 Comments

AZ(10)	 From ADVANC	 Ten 0.1-second points, raw
data, input.

[AZ(S)]	 To ADVANC	 One 1.0-second condensed point,
output.

EL(10)	 From ADVANC	 Ten 0.10-second points, raw
data, input.

[EL(S)]	 To ADVANC	 One 1.0-second condensed point,
output.
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List of Variables, ANGLE

ti

r

AZ(10) Azimuth (degrees)	 input data.	 Output value placed

in AZ(S) .

EL(10) Elevation	 (degrees)	 input	 data.	 Output	 value

placed in ELM.

IAZ(10) AZ rounded to nearest degree.

IEL(10) EL rounded to nearest degree.

K DO-loop index.

KMA Index value of the mode (highest population) inter-

val, azimuth.

KNE Index value of the mode (highest population) inter-

val, elevation.

L DO-loop index.

LL DO-loop index.

NIAZ(10) "Distribution" of IAZ, number of AZ values rounding

to the correspondingly indexed IAZ (includes harm-

less extraneous values).

NIEL(10) "Distribution" of IEL, number of EL values rounding

to the correspondingly indexed IEL (includes harm-

less extraneous values).

NSUMA Population	 of	 the	 five-degree	 azimuth	 averaging

interval centered on the mode IAZ(KMA).

NSUME Population of	 the	 five-degree elevation averaging

interval centered on the mode IAZ(KMF).

SOMA Sum of the AZ lying in the averaging interval for

azimuth.
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SUMS	 Sum of the SL lying in the averaging interval for

elevation.
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SUBROUTINE TRACK

Description

The purpose of Condenser (MAIN) is to discern from the 0.1-

second raw data, first, the switch points, i.e., the points at

which the baroswitch changes contacts (channels), and second, a

condensed representation of the signal transmitted while on each

contact. The representation consists of the three quantities for a

given signal dwell:

CONDO, JK) - switch, or beginning, time (seconds from launch)

CONDO, JK) - duration (seconds)

CONDO, JK) - mean frequency

If the signal changes suddenly for a given contact position, more

than one signal dwell may result for that contact position. Thus,

a rapidly varying or noisy signal may be represented by several

condensed points, COND, over its baroswitch interval.

Subroutine TRACK examines the ten-point sample, FREQW , i -

1, 10, to determine whether the signal is in the frequency tracking

gate; i.e., whether at least two of the FREQ(i) lie within HGATE

NO of SIGLEV (Hz). If so, SIGLEV is adjusted half-way toward the

mean value of the points within the gate. This mean value includes

SIGLEV for further stabilization. Some computing time is saved by

requiring no more than the first seven points in the gate for com-

putation of the mean. TRACK continues by returning to ADVANC via

MAIN (without changing JK, i.e., JK - JKMEM) for more data and

repeating the process, summing the mean values:
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FSUM - FSUM ♦ SUMGTE/NGATE

NSUM =NSUM ♦ 1

until the signal is not found in the gate.

If less than two of the ten-point raw data samples lie in the

frequency tracking gate, TRACK calls subroutine SEARCH. SEARCH

obtains successive ten-point samples, FREQU), by returning to

ADVANC via TRACK and MAIN, without changing JK UK - JKMEM). If

SEARCH cannot find signal or exceeds COND dimension, JK > 1000, it

returns to TRACK (S.83, S.85, respectively), and TRACK returns to

Terminator (MAIN S.83, S.85, respectively).

When SEARCH finds signal, it returns to MAIN via TRACK, hav-

ing incremented JK OK * JKMEM), where control therefore proceeds

to subroutine DECOM to process the new condensed point, COW

JK).
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Flow Diagram, TRACK

TRACK

ine gate bou
(BUPR, BLWR)

Count points in gate
(NGATE )

Sum frequency values
inside the gate

(SUMGTE)

671

NGATE
< 2	 +

672

Increment dwell mean
and number
(FSUH, NSUH)

Adjust gate
(SIGLEV)

(Gate 	 TEST (1)
variables)	 +

SEARCH

85

RETURN
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CALL List, TRACK (Ref.:	 List of Variables, below)

Variable Flow Comments

TIME(10) From ADVANC via MAIN Ten-point raw data sample,
TIME sent to SEARCH, FREQ,

FREQ(10) From ADVANC via MAIN used to track signal.

TEST(10) From MAIN (Initializer) Diagnostic printout
control, input TEST(i), i =
1-3 used.

LOS To MAIN (Terminator) Counts continuous half-
from SEARCH seconds of no signal.

CONDO, 1000) To DECOM via MAIN Condensed points generated.
from SEARCH

JK To MAIN Index of last computed
COND.

Variables in
COMMON/SIGNAL/:

SIGMAX,	 From MAIN (Initializer) For SEARCH
SIGMIN,
HGATE, IN

SIGLEV	 From SEARCH, initially Frequency gate position
from MAIN (Initializer)

NSUM, FSUM	 From/To SEARCH	 For mean frequency computa-
tion.
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List of Variables, TRACK

BLWR, BUPR	 Lower and upper bounds (Hz), respectively, of the

signal tracking gate.

CONDO, 1000)	 Array (real) of condensed points defined in SEARCH.

FREQ(10)	 Ten-point sample of the 0.1-second raw data (Hz),
	 Ig

W

used to determine whether the signal is in the

gate, and, if so, to center the gate and to compute

SUMGTE and FSUM.

FSUM Running sum over a dwell of the mean frequency in

the signal tracking gate, used by SEARCH in comput-

ing CONDO, ).

HGATE	 Half-width (Hz) of the signal tracking gate.

IN	 The number of subdivisions of the sonde signal

frequency range, used by SEARCH.

J	 DO-loop index.

JK	 Count, index of the last condensed point computed,

incremented by SEARCH, used by MAIN, etc.

LOS

	

	 Counter of consecutive half-second steps for which

no signal is detected by SEARCH.

NGATE The number of the ten raw data FREQ which fall

within the signal tracking gate, SIGLEV * HGATE,

augmented by one to include SIGLEV in the computed

mean.

NSUM The number of half-second samples in a signal dwell

which were found in the gate, used in computing the

mean frequency CONDO, ) - FSUM/NSUM.
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SIGLEV Center, position (Hs), of the signal tracking gate,

successively adjusted with lag to the signal mean;

i.e., SIGLEV - (SIGLEV + SUNGTE/14SUM)/2.

SIGMAX,

SIGNIN Upper and lower limit NO, respectively, of the

sonde signal frequency range, used in excluding

noise. (SIGMAX s 205, SIGMIN -5)

SUMGTE Sus of the frequencies FREQ which lie within the

signal tracking gate, plus the preceding value of

SIGLEV, used to compute local means SUMGTE/NGATE

which are again averaged over the dwell, which are

used to adjust the gate position SIGLEV at each

step.

TEST(10)	 Diagnostic printout control, input, TRACK uses

TEST(i), i - 1-3.

TIME(10)	 Times (seconds from launch) corresponding to the

ten-point raw data sample FREQ, used by SEARCH.
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SUBROUTINE SEARCH

Description

When a sudden change in signal level occurs, i.e., when a

ten-point raw data sample falls outside of the signal tracking gate

SIGLEV ! HGATE, subroutine TRACK calls subroutine SEARCH to find

the new signal level, and to "wrap up" the condensed data point

just passed. SEARCH searches the signal range from SIGMIN to

SIGMAX to find the frequency band of half-width HGATE which con-

tains most but at least three of the ten points (Fig. 3). If more

than one of the bands contain the largest number of points, the one

at highest frequency is chosen.

If no band contains at least three points, LOS is increment-

ed, and SEARCH continues by returning to ADVANC via TRACK and MAIN

for more data. This proc ess is repeated, except:

a. At LOS - 1, TSWCH2 (the beginning time of the present

noise or LOS interval) is assigned (this quantity is used

as the ending time of the preceding signal dwell, thus

excluding the noisy interval from that signal dwell), and

b. At LOS > 100 (50 seconds), indicating excessive noise or

no signal, at which time SEARCH terminates processing by

returning to TRACK and MAIN (S.$3).

If, as in the normal case, a frequency band is found suffi-

ciently populated, the center (SIGLEV) of the signal frequency gate

is placed at the midpoint of the band, the beginning time of the

new signal dwell is assigned, LOS is stored in LOSN (for use in
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n r

Index IB	 Frequency

IN —	 _	 - — — — SIGMAX - 2.5 Hz (-100 ordinates)

	

3 — — —	 HGATE a 1.0 Hz (•0.5 ordinates)

2 — —_

	

1 — -- —	 SIGMIN • 5 Hz (-2.5 ordinates)

(a)

W.

Index	 Count
	

Frequency (Hz)

IB	 ———— r
	 — —	 BND

KB
KBND

tKBL
	

\\\ HGATE

KBLL

SIGMIN

(b)

Fig. 3. "Met" signal acquisition. (a) To find signal, the entire
sonde frequency range is divided into IN one-hertz
levels. (b) Beginning at SIGMIN + 2 * HGATE, the number
KB of the ten raw data points FREQ falling below each
level BND, less that KBLL of two levels below, is com-
puted. KBND a KB - KBLL. The index IBND and count KBNDG
of the most populated such 2-Hz band is obtained. If
KPNDG is at least three points, the signal-tracking gate
SICLEV is ventered at the level corresponding to index
IBND - 1; i.e.,

SIGLEV - SIGMIN + (IBND - 2) * HGATE
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computing DWELL) before being reset to zero, CORD index JK is in-

cremented, and a new condensed point is defined over the preceding

signal  dwe 11.

COMD(1, JK) n TSWCRI

COND(2, JK) - DWELL

CONDO, JK) - FSUM/NSUM

Dwell

	

	 Noise	 jT or L.O.S.

TSWCHI	 '.SWCH2	 TSWTCH
T2ME(1)

The signal frequency over the dwell is taken as the mean of the

"tan-point" means FSUM computed in TRACK.
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Flow Diagram, SEARCH

CSEARĈH

Determine 2 Hs frequency band of signal, IBND,
and number of points. KiMOG, in that band

LOSN - LOS 10
LOS - G

,664
SICLEV -
TSWCHI - TSWTCH KBHDG >

-
—	 LOS - LOS + 1

TSWTCH - TIME(1)
+	 3

DWELL
LOS

3 003
> 10 +

NSUM
`0	 +	 TEST(4 +	 Warning LOS TSWCH2

1 +	 , TLME(1)

03006 

ncreasei	
TEST (4) +	 Warni

JK - A+1

TEST ( 1)	
Search

variables

JK
> 1000 +	 RETURN2

COND (1,JK) - TSWCHI
COND (2,JK) - DWELL
COND ( 3,JK) - FSUM/NSUM

TEST(S); +	COND

1663

RETUI:N

2665
r

FSUM - 0.0

NSUM - 0

RETURN

' TEST(4)

Search
variables

- 50 -



CALL List, SEARCH (Ref.: List of Variables, below)

Variable	 Flow	 Comments

TIME(10)	 From ADVANC via	 Ten-point raw data sample
MAIN, TRACK

FREQ(10)	 From ADVANC via	 Ten-point raw data sample
MAIN, TRACK

LOS	 To MAIN via TRACK	 Count of continuous half-
seconds of no signal

CONDO, 1000) To DECOM via TRACK, 	 Condensed points generated
MAIN

JK	 To MAIN (Terminator)	 Index of last COND computed
via TRACK

TEST(10)	 From MAIN (Initializer) Diagnostic printout control,
via TRACK	 input

In COMMON/SIGNAL/

SIGMAX, SIGMIN,
HCATE, IN	 From MAIN (Initializer) Signal range and increments

via TRACK	 for search

SIGLEV	 To TRACK (initially	 For TRACK
from MAIN via TRACK)

NSUM, FSUM	 To/From TRACK	 Accumulators for mean fre-
quency computation

F'
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List of Variables, SEARCH

BND Momentary upper bound (Hz) of a signal search re-

gion.

CONDO,	 1000) Array (real)	 of condensed points defined by Con-

denser (TRACK and SEARCH), each being the dwell or

interval between sudden changes in the signal:

CONDO, ) - beginning	 time	 (seconds from	 launch)	 of	 the

signal dwell.

CONDO, ) - duration (seconds) of the signal dwell.

CONDO, ) - mean signal frequency (Hz) over the dwell.

DWELL Duration (seconds) of the current signal dwell.

FREQ(10) Ten-point raw data sample, used to locate the sig-

nal in the search process.

FSUM Sum	 over	 the dwell	 of	 the mean	 frequency values

within the tracking gate computed by TRACK, used to

compute the mean frequency CONDO,	 ).

HGATE Step size (Hz)	 used	 in the search for signal over

the sonde signal range.

IB DO-loop index, used in the stepping search process.

IBND Index	 of	 the most	 populated	 frequency	 band	 when

searching	 for signal, each bandwidth is two steps

HGATE.

IN The	 number of	 subdivisions	 (steps)	 of	 the	 sonde

frequency range used in searching for signal, IN -

((SIGMAX	 -	 SIGMIN)1HGATE)	 +	 1,	 defined	 in	 MAIN

(Initializes) .
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ITYPE	 Program mode (see Input Card Deck).

J	 DO-loop index.

JK	 COND index, nrray counter.

KB, KBL, KBLL Counter of raw data FREQ below level BND in t

signal search process (see SEARCH, Description).

KBND	 The number, 1-10, of raw data FREQ falling with

the 2*HGATE interval below BND (Hz).

KBNDG	 Largest KBND over the 5-205 Hz range of the sonde

LOS	 Counter of consecutive half-second steps for whi

no signal is detected by SEARCH.

LOST;	 Stored value of LOS, used to recall LOS > 0

exclude noise interval from DWELL.

NSUM	 Accumulated number of half-second raw data samples,

in the signal dwell, found in the tracking gate by

TRACK.

SIGLEV	 Tracking gate center (Hz), repositioned on the

signal by SEARCH.

SIGMAX, SIGMIN Upper, lower limits (Hz), respectively, of the

sonde signal frequency range.

TEST(10)	 Diagnostic printout control, input, SEARCH uses

TEST(i), i -1-5.

TIME(10)	 Time (seconds from launch) corresponding to the

ten-point raw data sample FREQ, used to identify

sudden signal changes; i.e., dwell boundaries.

TSWCHI	 Beginning time (seconds from launch) of the current

dwell.
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TSWCH2 Beginning time (seconds from launch) of a noise (no

signal) interval. used as the ending time of the

dwell when succeeded by noise.

TSWTCH	 Ending time (seconds from launch) of the current

dwell.
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SUBROUTINE DECOM

`,	 Description

Subroutine DECOM determines for each condensed point, COND,

its proper channel (Temperature, Reference, High Reference or
r

Humidity) and for each Reference and Humidity switch point, its

baroswitch contact number. Channel and contact numbers are stored

in ICOND.

ICOND(l, ) - 1 Temperature

- 2 Reference

- 3 High Reference

- 4 Humidity

> 5 Undecommutated, rejected

ICOND(2, ) - 1-180 Baroswitch contact number

Decom may be considered in two major parts, Process "A" in

which Temperature and Humidity channel and contact numbers are

assigned as each occurs ("forward-assigned") (S.178, S.200), and

Process "B" in which, after assigning each Reference its channel

and contact number (S.600), the preceding Temperature and Humidity

channel and contact numbers are corrected ("back-assigned") where

necessary (S.180). Process "B" also discriminates High Reference

dwells and verifies their contact numbers (S.130), and detects

balloon burst (S.50). These parts are indicated in Fig. 4. More

detailed discussion follows.
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1

DECOM

I	 Initialize

Forward-assign
numbers

600

Process reference

50

Test for burst

Process "A"

Process "B"

Back-assign
numbers

900
if

Optional diagnostic
print

Fig. 4. Overall block diagram of subroutine DECOM.
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Initialize

Initial values for TNOH, DSL, FM, ICR1 in the CALL List are

set in MAIN. TNOH = 10000.0 is set large so that it is ineffective

as a burst indicator in INTERP unless TNOH is computed in DECOM.

Statting frequencies DSL and FHUM for the Temperature and Humidity

tracking gates are computed in MAIN according to input ordinate

values at launch. The effective intercontact value ICR1 of the

baroswitch at launch is computed in MAIN according to the input

surface pressure FPO.

Initial values of RFL and DRPFL, e.g., 170. and 2. Hz, have

proved acceptable. PFL is set initially somewhat large to prevent

its premature interference, and low enough that it reaches a proper

value by the time it is needed at contact 30. Accumulators RFSUM

and RTSUM and reference marker TR are initialized zero. Contact

number multiplier MLT and its real form AMLT are set at the con-

stant 100. NXTP is initially made 30, the contact number of the

first high reference.

Temperature tracking gate half-width, GTEMP, is initially 4.0

Hz (GTEW is subsequently increased to 6.0 above contact 135 where

Humidity data ceases, allowing greater changes in lapse rate be-

tween the larger Reference intervals later in flight). M1 is made

unity as if under normal conditions. Quantities TSL, ESL, TRl,

INCH, JKR, NOH, JKP, ICM, JKR1, ICR, and KROSS are initialized

zero.

Upon each call of DECOM, the variables T, D, DWELL, D, and TB

are defined from the condensed point COND to be processed.
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f Forward-Assign

Channel Decommutation.

Contiguous condensed points or dwells whose frequencies ex-

ceed the reference threshold RFL are accumulated ( S.220) for a mean

frequency and are assigned channel number 2. The channel number

for each condensed point is also remembered in INCH, for use in

processing the next condensed point. The index of the first dwell

of a Reference group is retained in JKR ( S.200). Upon arrival of a

reference DWELL, CONDO , ) - D > RFL, the value INCH - 2 indicates

that the arriving dwell is a continuation of the preceding dwell,

whereas INCH - 0 signifies that the arriving dwell is the first

dwell after launch. If INCH is neither 0 nor 2, the arriving dwell

is taken as the beginning of a new Reference group of dwells; i.e.,

a baroswitch contact switch point. The group may consist of more

than one dwell (COND element), depending on the variation of the

signal over the group.

Signal dwells which are not Reference points, CONDO, - D <

RFL, which immediately follow a Reference, INCH - 2, if not after

the first Reference of the flight, JKb # 0, send control to Process

"B" (5.600) discussed below. If after the first Reference, JKA - 0,

the point is taken as a Temperature dwell. Points assigned to the

Temperature channel are used to adjust the temperature tracker

variables ESL (S . 782), DSL (S.781), and TSL. 	 The temperature

tracking gate position at a subsequent time TB is computed ( S.78):

TF - DSL + ESLe(TB - TSL)
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Dwell frequencies D falling within GTEMP of TF are accepted as

Temperature data. Dwells falling outside this gate but immediately

following a Reference, i.e., when

NOH - 0, JKO f 0, T < TR * 0.8*SLOPE

or when

NOR - 1, INCH - 2

are accepted as Temperatures and are used to correct or "recapture"

the temperature gate (S.7831). 140H - 0, 1 signifies the humidity-

no humidity regions of flight defined by contact number 135. Dwells

not accepted under the above conditions are processed as Humidity

data (5.785) if 140H - 0, or are rejected (S.784) if NOH - 1.

Inter-Reference Contact Number Determination

Dwells to be processed as Humidity (S.785) which are not

"switch points", INCH * 1, are accepted as "data points" of Humidi-

ty groups (S.788). If, however, the dwell follows a Temperature,

INCH - 1, it is treated also as a baroswitch contact switch

point. If it is the first such point, ICH - 0, the contact number

is computed as the next integer greater than the decimal contact

number, ICR1 (ICRO in MAIN), associated with the surface pressure

at balloon launch. The contact time rate SLOP2 is also computed

for use in computing subsequent contact numbers. Subsequent con-

tact numbers are computed according to elapsed time, (T-T2), from
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where

the preceding contact number ICM $ 0 and according to the contact	
I

time rate SLOP2. After two Reference switch points have occurred,

SLOP2 is computed from the preceding inter-Reference time inter-

val. When a computed Humidity contact number exceeds the next

expected Reference contact number, the switch point is rejected,

ICOND(1, ) • 6, and "back-assigning" is requested, KROSS 1, over

the entire inter-Reference interval. Such a condition is caused by

erroneous decommutation (channel crossovers), by momentary balloon

descents ("dip"), or by baroswitch or signal irregularities.

Process Reference

When a non-Reference dwell is encountered immediately follow-

ing a complete 00 0 0) Reference group (INCH = 2), then control

is sent to Process "B" (S.600) where, first, the Reference group is

processed. The mean frequency and cumulative dwell time over the

Reference group are assigned to the leading dwell COND( , JKR).

If it is the first Reference group (ICR = 0), its contact

number is computed as the next multiple of five integer greater

than the decimal contact number at launch (ICR1), plus an addi-

tional multiple of five for each whole multiple of 90 seconds

contained in the time interval from launch to TR seconds.

ICR - (ICRB1 + ICRB) * 5 * ML
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ICRBI - ICRI /( 5*MLT)

ICRB a TR/90. + 0.5

1),1

Ninety seconds is a sufficiently valid estimate for the inter-Ref-

erence time interval. The resulting contact number ICR accommo-

dates missing first References.

Succeeding Reference contact numbers are incremented by 5*M

for contact numbers less than or equal to 135 and by M for contact

numbers greater than 135. The intercontact time interval SLOPE is

computed assuming no Reference switch points were missed (M - 1)

and compared to the previous value (SLOP1) to verify or determine

the correct value for M.

M - SLOPE/SLOP1 + 0.5

When 4 * 1 and recomputation of ICR is required, the fact is remem-

bered, Ml - M * 1, to inhibit later "back-assigning" over such

inter-Reference intervals. M-1 is the number of References miss-

ing.

When M < 1, signifying too early a Reference contact, baro-

switch reversal is assumed ( by setting M1 - -1) and the switch

point is ignored.	 Such cases can be due to balloon "dip"

(temporary descent).

	

After accepting a Reference switch point ( S.645), GTSW is	 I'

^.	 computed for use in back-assigning, described below. At contact
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number 135 (ICR - 13500) the NON flag is set to unity, the

corresponding time TNOR! JL, set, and the temperature gate half-width

GTEMP is increased to 6 Hz.

If the mean frequency of the Reference group, COND(3, JKR)

(5.120), is less than the High Reference threshold, PFL, both PFL

and RFL are adjusted to follow:

RFL n 0.6*RFL + 0.4*(COND(3, JKR) - 10.0)

PFL a 0.6*PFL + 0.4*(RFL + DRPFL + 10.0)

Otherwise the Reference is taken as a High Reference (S.130) and

the Reference-High Reference difference is adjusted:

DRPFL s 0.6*DRPFL + 0.4*(COND(3, JKR) - RFL - MOM

If the High Reference is not the first one, tests are made to de-

termine whether a High Reference was missed, and the next expected

High Reference contact number NXTP is defined.

Finally, in processing Reference points, the dwell, CONX ,

JKR-1), immediately preceding the Reference is again defined a

temperature datum. If this requires a change in ICOND(l, JKR-1),

then the temperature frequency gate is "recaptured" and back-

assigning is requested (KROSS - 1).

Test for Burst

When Reference switch time TR exceeds 3000 seconds (50 min-
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utes from launch). two tests for balloon burst are performed. The

principal test (8.151 ♦ 1) simply computes the time (TBRST) corre-

sponding to the manually input decimal contact number at burst

(CBRST). That is, when ICR reaches the contact number just preced-

ing burst, TBRST is computed according to the fraction of the con-

tact interval remaining before burst.

TBRST - TR ♦ (CBRST - AINT(CBRST))*SLOPE

The alternate test automatically determines the Lune of burst

by detecting the sudden decrease in intercontact time SLOPE. A

running mean (SUILT) over the preceding four contact periods

(SLOPE), excluding SLOPE < 15 seconds ( interpreted as baror_.witch

noise), is examined at each reference switch time to detect a

sudden decrease. When three successive decreases (TBRST - 3) in

this smoothed SLOPE occur, burst time is assigned to the third

preceding contact switch point. TBRST - TDWELT(4)

SDWELT (4)	 ''^`-	 (3)	 - - (2)	 (1)

	TDWELT (4)	 (3)	 (2)	 (1)

	

TBRST	
SLOPE decreasing,

sonde falling

Manual burst input CBRST routinely should be supplied to terminate

data processing before burst to avoid spurious data conditions at

apogee.
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Sack-Assign

When indications of error occur in the forward-assigning

process above, back-assigning is automatically requested MOSS

1) for the respective inter-Reference interval. 	 Rack-assigning

incorporates the additional advantages of using the value of

contact time rate, SLOPE, computed over the inter-Reference

interval to which it is being applied (instead of using SLOPE

computed from the preceding interval), and of using time gates as

well as frequency gates for discriminating Temperature and Humidity

points. Back-assigning is ineffective, however, if the contact

rate is irregular as in the cases of balloon dip or missed

reference switch points. In such cases back-assigning is prevented

(Ml s1).

The nearest contact number, NCT, to a given dwell is com-

puted, along with its estimated tine, TO.

TS . (TN - TR1)/SLOPE

NCT - TS + 0.5

TO - FLOAT:NCT)*SLOPE + TR1

The expected frequency, TFN, of the temperature signal is computed

from the temperature tracking parameters DSLN and ESLN computed

previously at TSLN.

TFN w DSLN + ESLMw (TSN - TSLN)
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A dwell which falls in the frequency gate,

TFN = GTEMP

or lies on either side of a Reference (.VCT = 0, i, 5), and whose

midtime TBN falls GTSW seconds before its nearest expected contact

switch time TO, is accepted as a temperature point.	 Before

proceeding to the next older dwell, the temperature tracking param-

eters are updated according to the frequency DN and time TBN of the

accepted temperature point.

ESLN = 0.8*ESLN + 0.2*(DN - DSLN)/(TBN - TSLN)

DSLN = 0.8*DSLN + 0.2*DN

TSLN = TBN

except if ESLN changes too suddenly, more than 0.2 Hz/s, it is left

unchanged. This protects against gate-stealing by noise.

A dwell not accepted as a temperature point is next consid-

ered as a contact switch point. If:

a. Its leading edge time TN falls within GTSW seconds of its

nearest expected contact switch time TO, and

b. Its frequency is not within the temperature frequency

gate, and

c. Its nearest expected contact switch time is between (not

including) the References (0 < NCT < 5), and

d. It is the :Fading dwell satisfying these conditions for a
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given contact number NCT,

then it is accepted as a contact switch point. 	 It is assigned

contact number

ICOND(2, ) - ICOND(2, JKRO + NCT

and channel number 4 (Humidity) datum.

A dwell not accepted as a temperature nor a switch point

under the conditions above, but was accepted as a temperature in

the forward-assigning process, is accepted as a temperature

point. All other dwells treated in back-assigning are rejected.

Before resuming the forward-assigning process (S.78), the

quantities JKR1, TR1, and JNSTRT are advanced in case back-assign-

ing is requested for the next inter-Reference interval, ICR1,

SLOP1, T2, SLOP2 are advanced for use in forward-assigning, and Ml,

KROSS are reinitialized (S.188).

Optional Diagnostic Print

Printout during execution of subroutine DECOM includes op-

tional as well as warning messages. When input TESTM is unity

(greater than 0.01), internal back-assign quantities are printed.

Until dwell time T exceeds input TEST(8), forward-assign quantities

are printed at each exit of DECOM.
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i	 GTSW

r;
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NCT: 0	 1	 2	 I	 1 3	 4	 5

NCT - 3
i

GTERP

TFN

Fig. 5. In back assigning, a dwell whose midtime TBN and whose
frequency DN fall within the shaded region is accepted as
a Temperature point.
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CALL List, DECOM (Ref.: List of Variables, below)

Variable	 Flow	 Comments

CONDO, 1000) From TRACK via MAIN	 Condensed data points

JK	 From SEARCH via MAIN	 Index of COW , JK)
and TRACK

ICOND(2, 1000) To INTERP via MAIN 	 Channel and contact num-
bers of COND, computed by
DECOM

TNOH	 To MAIN for INTERP	 Time at baroswitch
(large initial value	 contact number 135
from MAIN)

DSL	 Initial value from MAIN Temperature gate position
at launch

TEST(10)	 From MAIN (card input) 	 Controls for diagnostic
printout

ICR1	 From MAIN (initial 	 Effective contact number
value)	 at launch
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List of Variables, DECOM

AMLT Multiplier,	 real	 form (AMLT -	 100.),	 used	 in	 the

computation of baroswitch contact numbers for more

precision.

CBRST Effective	 baroswitch	 contact	 number	 at	 balloon

burst, real form (XXX.XX).

CONDO, 1000) Real array, condensed data:

COND(1,	 ) - elapsed time from launch (seconds) to the leading

edge of the dwell.

CONDO,	 ) - duration (seconds) of the dwell.

CONDO,	 ) - mean signal frequency (hertz) of the dwell.

D,	 DN Same as CONDO,	 ),	 used in forward- or back-as-

signing processes, respectively.

DRPFL Running difference (Hz) between High Reference and

previous low Reference. 	 Initial value set equal 2.

DSL, DSLN Temperature gate position (Hz) computed and used in

forward- or back-assigning processes, respectively.

DWELL, DWELLN Same as CONDO,	 ),	 used in forward- or back-as-

signing processes, respectively.

DWELT Baroswitch period	 (seconds/contact),	 used	 in auto-

matic detection of balloon burst.

ESL, ESLN Slope	 (Hz/second)	 of Temperature signal	 frequency,

used	 in	 first-order	 extrapolation	 of	 Temperature

gate,	 in	 forward-	 or	 back-assigning	 processes,

respectively.

ESL1, ESLNl	 Previous value of ESL, used if computed value ex-
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ceeds a maximum change, in forward- or back-assign-

ing process.

GTEMP Half-width NO of the Temperature gate.

GTSW Half-width	 (seconds)	 of	 the	 contact	 switch	 gate,

used in back-assigning process.

I Index (arbitrary), used in printing statement.

IBRST Counter used in automatic detection of burst.

ICM Integer indicating baroswitch contact number, mul-

tiplied by MLT = 100, 0 < ICM < 1800(1.

ICOND(2, 1000) Integer array, condensed data:

ICOND(1,	 ) = channel number:

1	 Temperature

2	 Reference

3	 High Reference

4	 Humidity

> 5	 Undecommutated

ICOND(2,	 ) = baroswitch contact number,	 1-180.

ICR Computed	 contact	 number of	 the current	 Reference

point, multiplied by MLT - 100.

ICR1 Stored value of preceding ICR.

ICRB Number	 of	 Reference	 contacts	 from	 ICRB1	 to	 the

first one detected.

ICRB1 Contact	 number	 of	 the	 Reference	 contact	 "lower"

than that at launch.

IDC Change	 in	 contact	 number	 since	 the	 last detected

contact switch time.	 Usually unity.

- 74 -



INCH Channel of preceding dwell.

IS,	 ISS Indices	 used	 in	 automatic	 detection	 of	 balloon

burst.

ITCNT Counter	 used	 for	 labeling	 diagnostic	 printout,

TEST(8) .

JK Index of condensed point,	 or dwell,	 CORD(	 , A),

being processed by DECOM (in forward-assigning).

AP Index of the previous High Reference switch point.

JKR Index of the current Reference switch point.

JKR1 Index of the previous Reference switch point.

JN Index of condensed	 point,	 or dwell,	 COMn(	 ,	 JN),

being processed in back-assigning process.

JN1 JN-decrementing variable in back-assigning DO-loop.

JNFIN First, largest, index JN in back-assigning process.

JNLCT Value of index JN at preceding humidity point.

JNSTRT Last, smallest, index JN in back-assigning process.

KROSS Flag	 requesting	 MOSS -	 1)	 back-assigning.	 Set

under conditions which indicate errors in forward-

assigning process, e.g., T-H crossover, etc.

LCT	 Value of contact number ICOND(2, JNLCT) assigned to

the preceding humidity point.

M Integer used in computing contact number, repre-

sents increment of contacts according to elapsed

time.

M1	 Flag indicating irregular contact progression

(Ml * 1) which contraindicates bacl-assigning.
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MLT Multiplier	 constant	 (MLT -	 100)	 which	 serves	 to

increase precision in contact number computation.

MM Inert	 tag	 used	 for diagnostic	 purposes	 in back-

assigning process.

NCT Integer used in back-assigning process. 	 Represents

contact number increment from the earlier Reference

contact number ICOND(2, JKR1).

NOR Integer indicating state below (NOR • 0) or above

(NOR - 1) contact number 135.

NXTP Number of next expected High Reference.

PFL High Reference threshold (Hz), used to discriminate

High and low Reference.

RFL Reference	 threshold	 (Hz),	 used	 to	 discriminate

Reference	 dwells	 from	 Temperature	 and	 Humidity

dwells.

RFSUM Summation	 variable	 (Hz)	 for	 computing	 the	 mean

frequency over a Reference group.

RTSUM Summation variable (seconds) for computing the mean

frequency over a Reference group.

SOWELT Running mean over four DWELT.

SLOP1 Stored SLOPE from preceding inter-Reference inter-

val,	 used	 in computing	 (forward-assigning) 	 Refer-

ence switch point contact number.

SLOP2 Stored SLOPE from preceding contact interval, used

in computing (forward-assigning) Humidity switch

point contact number.
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r

S
c SLOPE Mean	 contact	 time	 rate	 (second O contact)	 between

the preceding two Reference switch points.

T, TN Switch time, time (seconds from launch) of leading

edge	 of	 the	 current	 dwell	 for	 condensed	 point.

Same as COND(1,	 ),	 in forward- or back-assigning

processes, respectively.

TO Switch time of nearest expected contact, in back-

assigning.

T2 Switch	 time	 of preceding contact,	 in	 forward-as-

signing,	 used	 to	 compute	 contact	 number	 from

elapsed time.

TB, TBN Midpoint time ("T-bar") of the current dwell (sec-

onds from launch).

TBM Time of burst (minutes from launch)	 from automatic

detection of balloon burst,	 for auxiliary printout

only.

TBRST Time of balloon burst (seconds from launch) com-

puted from CBRST or from automatic detection of

burst.

TDWELT	 Time (seconds from launch) corresponding to DWELT

and SDWRLT.

TEST(10)	 Input control of diagnostic printout, TP,STW and

TESTM only, used in DECOM.

TF, TFN Expected frequency NO of the next Temperature

dwell, center frequency of Temperature gate in

forward- or back-assigning processes, respectively.
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THOR Time (seconds from launch) of contact 135, at which

humidity data terminates.

TP1 Time	 (seconds	 from	 launch)	 of	 the preceding High

Reference switch point, used in detecting and cor-

recting for missed High Reference points.

TP12 Expected	 time	 (seconds)	 between High	 References,

used	 in detecting and	 correcting	 for missed High

References.

TR Switch	 time	 (seconds	 from	 launch)	 of the current

Reference point.

TRl Switch time (seconds from launch) of the preceding

Reference point.

TS Estimated number (real) of contact numbers from TR1

to TN, used in computing the nearest contact number

in back-assigning.

TSL,	 T$LN Time	 (seconds	 from	 launch)	 of	 the previously-com-

puted Temperature dwell from which the Temperature

gate	 is	 extrapolated,	 used	 in	 forward-	 or	 back-

assigning, respectively.
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SUBROUTINE INTERP

Description

The primary purpose of INTERP is to construct a table of

Pressure (mb), Reference frequency (Hz), Temperature (ordinates),

and Relative Humidity (ordinates) values at one-minute intervals

from the surface to balloon apogee (burst), to be ased as input

data to ECC-PRD. NASA computer program ECC-PRD, used without

ozonesonde inputs, produces the final output of the RAWINSONDE data

processing system.

INTERP receives decommutated sonde data as asynchronous

samples COND( , i), ICOND( , i), i - 1 to JK, the one-minute table

to be completed VL(i, j), i - 4 to 7, j - 1 to LIST, surface values

V2(i), i - 4 to 7, the baroswitch pressure calibration function

P,'AL(i), i - 1 to LCNTK, the time of flight at the end of humidity

data, TNOK, and at the end of all data, TBRST, and the diagnostic

printout control input, ':ESTW . INTERP computes the values which

complete the table VL and defines ISTOP - 10 when it reaches the

time of balloon burst (TBRST) in the data, or ISTOP - 2 if it

reaches the last baroswitch contact calibrated (LCNTK). The last

contact number used by INTERP is sent back to MAIN for printout in

case ISTOP - 2.

Interpolation

Linear interpolation is performed in each of the four vari-

ables:	 contact number, Reference (Hz), Temperature (ordinates),

and Humidity (ordinates). 	 Bracketing values T1(IV), V1(IV),
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T2(IV), V2(IV),in the condensed dats (COND, ICOND) for a given one-

minute level, L, are accepted for each variable according to the

following tests.

For contact number (IV - 4) only the first-occurring time of

a given contact number is used, and no contact number is used if

the condensed point was finally determined undecommutated,

ICOND(l, ) > 5, or if the contact number exceeds the highest con-

tact number calibrated, LCNTK.

For Reference frequency (IV - 5), only the frequency of Ref-

erence switch points (those whose frequencies were computed by

DECOM over the entire group of reference dwells) are accepted.

For Temperature (IV - 6), only dwells which have nonzero mean

frequency are accepted. The frequency value is converted to ordi-

nates with the use of the local Reference frequency VL(5, L) ac-

cording to

V2(6) - 95.*COND(3, I)/VL(5, L)

The time is taken as that at the midpoint of the dwell.

T2(6) - CONDO, I) + CONDO, I)/2

For levels beyond the last temperature dwell, e.g., during a Refer-

ence dwell just before balloon burst, the extrapolating quantities

are chosen to be the one-minute values at the two preceding

levels, This is done to avoid possible large errors resulting from
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extrapolation from short-time-base variable temperatui

occur in the data.

For Humidity, frequencies less than 5 Hz are excluded. The

time T20) and ordinate V20) are computed in the same way as for

Temperature. No values are computed beyond contact 135, i.e.,

beyond time TNOR.

For all four variables, no condensed data (COND, ICOND) is

used which exceeds JK in index or TBRST in time.

Diagnostic Printout

Interpolation quantities during the first and last 30 minutes

of the flight are printed for diagnostic purposes if input value

TEST(6) is greater than 0.01 (e.g., TEST(6) = 1). Included in this

printout are the input quantities JK, LIST, TNOH, V2, and TBRST.

Signal Dropout

Zeroes are entered in the one-minute table (VL) at levels

•..iere no measurement data, COW , ), are within ALOSS seconds of

the one-minute level. ALOSS is 200., 600., 100., and 100. seconds

for pressure, Reference frequency, Temperature, and Humidity, re-

spectively.
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Flow Diagram, INTERP (continued)

14

TNOH

(skip Humidity)

I - I7

I I- I+ 1 1

141 ".,
-11, 

JK	 +	 101

(extrapolate)

TBRST +

Hum.
> X5.

142

T1(7) - T2(7)
V1(7) - V2(7)
T2(7) - COND(1,I) + COND(2,I) /2
V2(7) - 95. *COND(3,I)/VL(5,L)
17 - I + 1

1 10 1
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CALL List, INTERP (Ref., List of Variables, below)

Variable	 Flow	 Comments

ICOND(2, 1000)	 From DECOM via MAIN	 Channel, contact number.
asynchronous data

CONDO, 1000)	 From Condenser, SEARCH
via TRACK and MAIN

JK	 From condenser, SEARCH
via TRACK and MAIN

PCAL(180)	 From Initializer MAIN

TNOH	 From DECOM via MAIN

TBRST	 From DECOM via MAIN

ISTOP	 To Terminator MAIN

LCNTK	 From Initializer MAIN

KNTCT	 To Terminator MAIN

V2(7)	 From Initializer MAIN

TEST(10)	 From Initializer MAIN

Time, dwell, frequency,
asynchronous data

Count, of COND, ICOND,
condensed points

Baroswitch contact cali-
brated pressures

Time at contact 135,
when humidity data stops

Time of burst, apogee

Terminal condition in-
dicator

Highest contact number
calibrated

Last contact number used
by INTERP

Upper bracketing quanti-
ties, become initial
(surface) values of VL

Diagnostic printout
control, input
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List of Variables, INTERP

ALOSS(7) Maximum time (seconds) away from the nearest datum

that a value VL is interpolated. Zeroes are sub-

stituted in regions remote from measured data.

CONDO, 1000)	 Condensed data from Condenser (see MAIN).

DUST	 Time interval (60 seconds) between interpolated

levels VL.

I DO-loop index, used in initializing V1 and T2,

also used in searching for bracketing COND for

one-minute interpolation.

14, IS, 16, 17 "Place markers" which permit starting the search

for the next bracketing COND(1, ) from the previ-

ous one.

ICOND(2, 1000) Channel and contact number corresponding COND.

(See DECOM.)

Ii	 Pointer (IV-3) for conditional GO TO statement in

time-bracketing process for interpolation.

IOUT	 Print file number (File 06), IOUT - 6.

ISTOP Terminating condition indicator, !STOP - 2, or - S

if contact number LCNTK, or time TBRST is encoun-

tered, respectively.

IV	 Index indicating variable: contact (pressure), 4;

Reference, S; Temperature, 6; or Humidity, 7.

JK	 Length of the filled COND, ICOND array, A rows.

KNTCT	 The last contact number used by INTERP.

L	 The row index of the one-minute table VL.
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LCNTK	 The last contact number calibrated in the PCAL

table.

LIST	 The used length of the VL table.

PCAL(180)	 The calibrated pressure values at the baroswitch

contacts.

T1(7),	 T2(7) Time (seconds from launch) of the bracketing COND,

ICOND at a given one-minute level L.

TBRST Time (seconds from launch) of balloon burst.

TEST(10) Diagnostic	 print	 control inputs	 (see	 MAIN).

INTERP prints interpolator quantities if TEST(6) >

0.01,	 e.g.,	 if TEST(6) - 1.

TLPCAL Time	 (seconds from	 launch) that contact LCNTK is

encountered. It causes	 termination of data pro-

cessing.

TNOH Time	 (seconds from	 launch) that	 contact	 135 was

encounterd	 in DECOM.	 No Humidity data	 is	 pro-

cessed thereafter.

V1(7), V2(7)	 Bracketing quantities from COND, ICOND array for a

given one-minute level L.

VL(7, 150)	 One-minute table produced by INTERP (and by

ADVANC).	 .

VL(1, ) - Time (seconds from launch)

VL(2, ) - Azimuth (degrees)

VL(3, ) - Elevation (degrees)

VL(4, ) - Pressure (mb)

VL(5, ) - Reference frequency (Hz)
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VL(6, ) - Temperature (ordinates)

VLO, ) = Humidity (ordinates)
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APPENDIX A

PROGRAM LIST

(RAWTNPROC)

The FORTRAN program list of RAWINPROC given below is included

for reference. The few handwritten annotations indicate certain

details assumed in the main body of the document which, in fact,

differ from the program version existing and "frozen" at delivery

of this document. They are at most minor improvements in that they

do not affect program performance greatly. Those which may have

noticeable effect are:

a. MAIN line No. 55, which extends applicability to negative

input values of TSTART.

b. MAIN line No. 155, which corrects a minor error in the

ultimate values of the temperature and humidity near the

surface.

c. ANGLE line No. 39, which would provide smoother angles

for wind computation.

d. SEARCH line No. 65, which would more accurately exclude

short dwells from DECOM.

e. DECOM lines No. 168-169, which eliminate erroneous

assignment of contact number in certain cases.

f. DECOM lines No. 326-327, which skip short dwells (as

intended).

g. DECOM line. No. 336, which retains, in some cases, the

Temperature dwell adjacent to a Reference dwell.

The annotation at DECOM lines No. 356 and 358, though valid, is not
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necessary since INTERP ignores repeated contact numbers. other

annotations delete some of the obsolete (inert) code and update

some of the comments.

- 91 -



T

z

W
0

..
z
2

s

l9
O

a.

u
a
a<
4
M

2
t
ac

s
N
•

s

N
Z•
s
u
J

A

^	 O
N	 •e
•	 a..

Z	 4
MI	 W	 A
•	 cc	 a

o
A	 •N

_	 •O	 M
•	 ^	 r

Z	 W	 GAN " 0-	 s	 z O
•r z N	 04	 O WN O
J O ac W M- w w -► .-r
• N V 0. A v •N W N

• ••- GN A W s •-
d1 319 0- •r -r ! O .n •-
I-I ♦ N ••r •O • >P-N
JSS^J A O A I-J•4
• C7fti0W0•-IO+ H • •.j	 .»A •m w •W .+

> W H r♦ . a •.0no.4 zd-d•-♦ ♦ J	 OJ•- a+>O V1^t A <•yrr=< Z J^- J H
w a jv fb .^ 0 U z •+
JYL •.<suac O
a, u da ♦ 	 «. s) on
< -x 0 z z	 z • M••
^0%"OOZZ0 a<a:ara:♦♦ % 04 1-4 0 0 -4 W W W W

z	 N N ..I •-1 N *-	 H
zzozzzNNz uuuuO O L O W W Z Z W t« tssssssWWZ acaacacs 10l.• "aar• a« <
0000620 6-+ 040 ssts
uu u	 oo ii 4j

A
•
w
•

•	 ca
A	 ••

•	 K
A .	 ^I

W VI 7	 ^+
0 z .^	 •

< = K • i
su •»• ••u •• a o
2 ^ W ••

• _ .• • ^A •
•	 ssLA z.ca	 • 6A tJ o • W 1►

IA •- 3i - M 091%
N .7t	 P • Z •A
< O a. •- p rr p • A0002a W nu
1- Zza.s- 0. ZM
61 cc 2 0 so-	 1A 40 •	 t•

II	 11	 41	 11 . 7 :►
F-	 z ►- w • aC .n

.^ -4101 to	 a O 	 •r p •	 • 9LC. f] 0 0 c O A ;; M X	 yC A
a	 i H	 IA 1-I A •	 .0 Pr

•< A w
^ 1-04 M p ♦ Pz • 00 a - •^ A P

•w K P on A s• {r
•• O N •  -4 •	 1-- M	 •
v+ •- • U u . • w v . ►
•- Aft 'A • = v
z •» ••	 • az-s ao
r/ •w N O -+ 0 0 we 04
_ • •- _ .-I W •. y • ftp
z 0- 04 2 -+ 0- • W tt W

-- 4900 Ws N 0•+r
•. O s l., fto $- s .^ ♦.^.^
N < a r- ft- •+ ft ♦ • •+ ac
IA .J o  	 #A. ac . »	 s
K aC Id H I-t i`. i~

t

V

so P
.y 0•• •	 uuuuuvuuu •	 uu

11.w N M ♦ yet »ti A pI O .^ N I+t ♦ N ; 1.,. NOb O •• N M 11A »0 !► I a O N M ♦ 1A »O A p
•• 1^ •+.^w••^ M•• •y •. NNNN NNNN NNM AI MMMIM mmm

- 92 -

R



W
1-1

>K
11

ty1	 ^	 1-
Gn	 O	 4

O •	 1.1	 _W N
• Z

..Z
WH..	 • n	 x r, u	 z	 -00

o ^+ ac z	 • u
W v	 •r d 4	 IA t-4

•	 N • i	 O

=W N W O	 •-	 ^O• O 4	 Z
R W u •• h	 0 ••	 x	 0R 2 0• -+ V^. 	 -+ O ro	 o u+	 R Oat z • H W r .-k a:	 a
R 4 a W ! O %a ol-	 W O

J
U. 2 • W 04	 r WM	 W z ob 0 O 0z	 2o-

•	 Rnm4> •• u 11 s W	 fn	 ..44^+	 R W	 J or '• W p 1-	 • O	 • J
iD	 1- O	 O t•	 x N U N 2	 O
O,	 it Iv t- a ac O at O	 O	 2 ar 4 ^r W 6. 44 • Q •	 a CC W ^-	 • U	 " a

t	 U 0- O t-	 N s- OO a a M	 W•	 o 0 W V In	 04 ICY	 11- N	 O1.	 W r
2 6A04 W b- "` .4	 •	 d1• d1 f--00	 rx4 4A to	 _ •	 N 4 j	 d	 r • W N	 W1	 t^ H
7	 r a	 IA64 U	 • W "1, 1 O	 •x 2 t.IN •yJ	 arz	 w

'34JOr O	 • N NI	 n	 UIn t-4 NA-P-Nr+20
CL J 4 2 ac 0+ M-' 11 O	 0 -4 J r	 4	 r1.4	 C]
2 W! OW CL +	 I- M I	 •r	 a	 w 2 w• • Q OMIn	 Ox	 H	 It UN t-N	 4 1A • r	 a N W HJNIN30 WW	 17►a	 NW Wt • • r f ar 11	 r	 • O a'4	 V	 M' N In 	 •

r	 p pr NW MO I"1 0 • 014	 •O a?YaIn •z z	 vo
O	 R z2	 J IA•+VIW .. OarN	 r w+ a: UP)WIn44A OHrW P I` 1-SA z a%A0	 <Y Iv W UW4	 •./t	 16J Uw".
W	 R u	 a! aC • N • 4 0-4 R	 Cr	 4• 6-1 r IY N O=
O	 R WW4 IV •NW Z N	 a 0- 1 = rzr	 4U J •%nZR NLrz N .. t-1 J 0.4	 r Q: V) O 6A1.1	 =Wa:4JtN0•	 R	 Ir A 0 • •• L.J N .+	 4 1-	 + 2 O	 • U	 4 s s • IJ2	 R NrrO -4v 0" cr •- W 0 o OW	 UP NW
«^	 R H	 J 4-4 I` H • • — 4A	 cr uJ V t •+ 4 a: 0 0	 Oz	 R	 WrJ • -+Z + •	 0 rM4N x at-t • WW — rYW ZO.. • •_ « +>t ?O #A J • •	 or • •- "t-4A ON	 W.0 •+2• 0% • r r	 as N Pr 0 0 cc Do-	 1 O VI O p	 N rr 4 1-1
• Ok x	 c2 O w O J O a J •	 :2 r -• In t•• z z z	 t- xX P Yl	 • wl 4 11 1..1 NI u „I V PP • r W K • I` J W u t- 41	 L r"	 Weft ()k v tj"" OH-44 z N	 J O • • • da Aat	 Z	 0 0 	 4.4

L-3 • S. JL	 z Z 04 w • QI r 0"	 • CC r x • O L	 t V	 ` O	 ;a
-4	 x-4 uZu •Nr •+ 64 cmz 	 a	 •. 11 z O O •W W	 a♦ M041-0a1Z 21-40 • r a u 1 0 ♦ W a "..00
4%0-	 M O At .. •• O •► 11 t- O	 .r q% a z t1 •- ►•
r. tr	 Q& W J 0 1 	 1 r a: 11 .+	 0 N O a. in	 +	 ++	 ^+
t- —" 2 1- m t- .r 4	 4 a: x	 a	 W r r J z O W	 .n	 .a ev-	 CID
4Wa 1"1 — ZWz W V	 r a.t-t N W r	 e^	 ...r	 ft-
_oi- _	 R R O a: 11- ti a z	 0 04 x t- R z R	 V-0-	 ►- r	 l-
a " u z R R 4 OrtO Z 4 W	 rho; a:	 HN	 N N	 NOZ OOR R WILa:IV 0 J1•11& 64 20 R J *O	 W W	 1 AJ W	 W
a 2	 ce at	 = u r	 r, r a	 ^- r	 t- r	 r
r► 	 P N	 Jt M

P	 P O	 G Oo► 	 Q^ a	 0 0
VW u 	 R ••	 6-4 000 g1 *L)* U R UU W UUU W WU W

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
a04 N•f ! tn4r-aa O w1Nm 0IA 4 Ira Ok 0 4Nm &kn4 P00 04NM & W 4

a a o a & in In o ominlnlnmm4 a4o4-94 44arrrrrrrrr•r-rr

- 93 -
1r.

i



A
O
w
co

O ^►
u W
W

4NO O

p. M H
O ^ W
O N 0-
J W

O
u h
W ra N /n

h W
2 44 00 H W
Lai •
J N	 .O O
i h	 W	 h

W	 — P- W JI
W h N M- W
a p ^+	 O W 	 ^ ♦
ar W ^O	 A ^

.+ -i Li U P" •	 ..
0 2 O • • aC A 0 4 •
0 0 4"	 0- in 0- 0- 0

• W :) %00U.
ZOO %W W O

..r " w '. M A
w 0 Q ^r ^r ^	 •

r r. r < y,l =	 A
^• I- O= A NC	 •

W W W O C W
ft W 2

.D	 ti
O OO o
O 0

Li u * .+	 4"

N

W
12 J
• u

O >ur zz o

o •-
H <

W =
J t
< O
Z w V

w N O
N = •A

2 x • 2
< t C

O C
O W O

Z z N r- W
u .r <^a o a •

df 0. r S Y
O W 4119 '!
J N1 J 2

Ct ^ " w yt
W t9 ^ W = W
N 4 O> ^^ 2 O
z J W O H .^ 2
W W N = 1y
O .. O
2 J .. ►^ <O < J N 1^
W 2 < W <

0 i c9 1 O
W r-^ ^ zN dl u1 < x O
►+ a W
J W 2 Ln = dl

H O • < a!1 N 04 W
h • N W •+ z N O
^I 00 0 p 17 11	 11 2
z O O O 11 H •r O
H 11	 11 J z N 2 x ., u

11 W H <
z Z Z 11 O
> > N < O 47 11
N 1A O L9 0404  2 Y
W Z J = N N 04 ^!

R R u R R u R R u W R * u R R W R u

h /0 P O .^ N M! rf1 ^O h aD P O A rV PI ! h a ra m o o" N m v M .O h M CF, O" m
f^ 1" h 4D m ^D a0 a0 a0 00 i0 gi O^ O` a` ^` P P O . P P O, 0 0 0 0 0 0 0 0 0 0 •+ 0, •+

AAf'•ry^y •^IAA•il.+lAtiA	 ^

t

- 94 -
a



coo
• • • D p

U uuu
O	 11 11
G 11 11 11
^	 A A
• A A A Mn /^

-s :-:.^ N . . W
11 • w .•r N ^
^^ .r N M .. ► zr v rU OH
•+OpQZZr

z Z Z O O z000ODUO
a uuuo+«+u

t

N
J
W
W
J

J
49z
0	 W
04
	

J
N	 1>:)

O
	 r

Wr	 Wu	 ti

W
	 H

Jxw	 ^-1

r
J	 H
t
1.1
	

N

H

^I

2
H

O
11
7

UR l^R R R R R R R R R R R

•u

N
O
M ^

•
11

O
t

V
t9r•
• O	 V
x a	 a

• O	 C
u s	 s
W a	 a

O N W	 VJ	 <
t	 O • •	 •
O	 = « O	 • O
Z	 ON
O	 r •

d	 1Pd
z	 o► =

''	 N (► 1o.
N	 nl w p
/y	 J . •	 •
J	 O O	 1V O
0	 11 d	 aA ^	 A
A A
r• A	 A

O .r .. O nr on ••	 • .•r
O • O - 0 .J ..1 ^/	 O

u	 • u u •^,v a • •u
In	 O !7 .r O • • O p ^ .r
^ti V •war • wrwr J •
• «11 71 zl^ ^x •1► .r.^ .+	 +. W ..^ •^ N O .r Z a
11 11 ^+ > > O .r 04 O O

7 ^r '7 Z z 11 .r r 40 r 0 1- a
•1 ^H ^t W< 11 Ht 1t^

M + ICI P F Z O = 0` x $I, ^► W
• 4 Poo fto O t at «• a 0 O a	 r

.J 0 0 2 W cc 0 0"1 49 0  U. •+
0030UU r Q U.ajo, ..1lib. a1a
G O

N	 O M

4p M O V D
+1 d" O	 :^ O

M t; ao A •O .1► O NM Ir1A ^a* rr OO► c* •* Nw1f w*i-OA4O► O^I N A +; ;A •0* O:
•+ 1 pa"P4 m " N N N N N N NNNNmwoAmM1mAmAA ♦ r a  ♦ as f• MUY

OR" .04 A "04 wq A A •• A w1 "Mot " " 04" . A A w• H A " w1 me" w• A N •• me"  " "

- 95 -



N
•u

W

11
I-
N
<
Ql

I-
OR
<
W

N =
N ^
W Z

u
11	 <r
^ Z
v1 O
Q u

r m d1
v'1 u Q W
a w to W
cr,	 .• u t•.
U J w r
w • .0 Wfew VW
N N • V V
7 . r ^+ Ir
••VJ •W
..r • r
21. 7•v r O v
O rNr1 r
v Z W W t
G Cie ur99

t O•+ H O
WWW<1r
Q ^ ^
P. a
N N
U O
04

O
^t J^•
.^ O
It N ^
7t
w O Or O
w w	 w •
34 O	 N
04 ♦ u c3 %
r 0 H w • A
Jr ..00N
s %A w J •	 W
V w N 040  • 1►d .^ v 0 U	 ♦- ►.1

w	 IJ w Lr`	 •r
O •0 ~1"t •wW
N'	 1 Nv	 •rV
17 J w "q J w ♦ ►^
U • •rP • tH1"^V
..	 "0 I.cy..u...,..
. w Jw1Nr+0, JJt1
a	 < 0% • 11 dt t y
^fto UN«+ 11 Nu u 4
OJ1a1111UW0. dW
by < 11 " Q V W r V..0 .r NW«•1► 1.^•
00 l.^«+dc«•«•u
W 1► ^+ O
aH Oz

N

N
•v
W
•

11

r
AA
CL
'a
r

d
a
h

Z
0
arr
<
WH
J
u

W

N
W

C2	 IL

11

0
0

NH

• u Q

N
AA

^ W
•^ r

O =
.r H
^ O

• O
11

W
O u
s ^
oc r

.n O

A Wr
W N
• W

11 t
43

O
0s u
W a 1l1 N

o r o•
W Y

•	 I W O
wt	 1 P r
•	 j J .. kA

...	 ac .. ^n 01. ^
V	 1. H P •O
• .r	 • O a O • a J
11 •	 Nd «^ < ruU. <

/J	 • IN, I.) V J• U
0.4 M(2 ►- • •a> s
OV 61. a , W •	 d a 

I'm 1V = tJ t
• O {^ • W

•	 11	 11	 11	 11	 11 11 3D 1- O
v ZILSarow—w w I.0	 cc •..arin 10.^11 Zv v v v Z W V W O
O	 NN NN u.^.+-=u
{^• P} !!

•
.A
u

.° uuu w w^l

49 •IA	 ;f-* Zoo  Z' fm*f"	 1^t1A O4P c*  wlN t+l• IA ^OP1pP0
1A toIAM oft IAN Mgo44 0 44< 0 4<Pf► HtiPAh	 40404D10 40 4Dr4D41D40P
on we 01, wt wl A " wl A 04 wt w1 wl A A A w1 w. A w1 •1 " A ONO* M wt A wl A wl 01 w/ wl " wl w1 A

- 96 -

S

a



C;
44

to
Oo 0

O • • •O Z W ^ .a
^D J w w

O W hl t w ww 1
IA. Poo W d 11
I. O Z Z • ..
14 1	 49 0 V4 on

O A 64 11 J N HM.. 1- x < Z •

J < • fD •+ N 1 J 11
O. •+ J 1 w IL r 0

N • 1. < Y 1+ 7 < W

•, • • .+ J a cc <
•^ • IA W x 11 < 1.►
o m ., < •, x u o rf^ el

v J O r ►A .O p 1 rl• O J N J • '+ + O J
GC I-<w N s ♦ O Y2<.... p V •	 w.l W U " JK O r.. U' M-	 U

JN • Od • 1. Q a^• ►^^+ r.. Zr
.JW I ^ .. J < Wad 2 O•+ .O 2 N < V ILO • O .r m♦ 	 1	 1. ♦ • 	 1 u 1 (. 0L6 dft 7-'1 O2 Y• . 1. • H !- ! m & a 0 • M .+ IY O O
.-1 v1 H 1- r 

:
H rl .

.
1-1 r • IL J w • ♦ IJ %J _

.... p J .. < W = O	 • • < w" O r H
M • •O u J .n0 01 0 J^. 7< 61 r
! ! • 0 4. < a 0 %a M .p • p IL ..	 . Cc dft ! u
« -.	 W N 4 Aft s• N •• Or	 17 •	 1 u a"<
1 . 1. 1.9 N 1► 	 • • IL 04K •• •/ C% • O f- cc J 1 h .+ r r
I.I.	 •1. U. r	 • 11 Of0•• • U • 0f- .O	 • Y Y — Ow Z♦r ►y 	W r+ O x ^ •• •	 • •u ^1 N1 •r w• •	 u • 11 r r r W W VOA Nr. 001 a• W w •O 01.4 a Z ^.•W v
11 11 1► O CC 1 FI r ♦ O r .M w1 11 r • r • p 1. U Y V LL) V • 4HOy.11 ...rrIZ2 I1. O A Ox 11	 "I 1• JJ JrWr
S Jr•+Orrw w"0•+a> Ova w E+ •* r-V Z fm 1.7	 N1. I.O I. " "z J fm r♦ r%004"4 W OHar IL J	 HI 1.0 J11 O. W1. 1. •• 1. J"ar < Z —r1- %of-Z '1 < 	11 J< P" "w _
6404	 "0 <a0u0W « 0w4" < a	 11 u39 .0r0
006+000a1.ILUrii 1"1$-Z ►-rZ in 	 O In p !- 06.1<1^

d 14 cc at " cc Zr.pc A..Q O .+Z ocr Z 2ft+ Ot 0 0 0 0 O O a O U. U ac O 1. u fJ I" Q
IL S W W O= I. U Z I. O H H V O .l J IH ^ O•
h O	 1.1 < Z 1.

jr %a
P O	 m N N N N M .-1

O O G O u O M ^a V
.a	 .4 00 O few O vol ^1 0•y •./ •. ad 44	 N R

• •	 • • • • • • 4444;    • • • • • • • • • • • • • • • • • • • • • •
^1 N f+1

•
 : K; g a* P     MAO 4 z; O ^. N M a M ^a f^ O P O .^I N 1"I a N .O

PPPPPPPPP 00000 00 000 +•+..^.+•+•^.+.^1.^NNNNNNNgo 04 04 X14-1..1"wl04NNNNNNNNNNNNNNNNNNNNNNNNNNN

- 97 -



N

O

•+ w
Iv w
s as •
«+ a a w
r w

w v ..
p o w s
1- r w C

= w s
o cc w O

la 1a w r
• w ..
w^ — — w = 1A

'^ w u dIND.O w ,^ M
W O O w J M

w ^- .o
• •	 • w • M.^. H r w p •

J J A O Y
N w N .< dft w w V
z O w . z

• u a a on w -^ •• -^ co•• z •	 • w '! O 47 u
`^ J ^ A J a • • vi
O h- 1	 1 A W ^+ I+ O
W iJ A • O 11	 11 JQ 1 U' — — N N F-77 •
^. .p .. A ^ • • r

.. .... w . p .. — vl

Z O — < Z Z w W ft+ 1-
O 4 -$ :7 •0 M r. r #- 1- w 1► — r W 0

O z .r .. W•- w W r- 1	 1 w W CI •- 1. C'
N	 O< A = .. ♦ u7 {^
.o •• • .... w .. •- ..	 •

7 1- 0 0 A F- • j0 V 1	 N W11	 ^+	 • J ^+ •r A .. r 0, 0. Z
W n . ..^ w .. oou "r «^

uiu wb• w ufv ••+•rQa r
o z h+ u — s s A a •e • CL •. ••
00 W r •r UU r. H A t rr. . >IC Y• •	 vt • 4 M- r A s • z > >	 31C 'Il u.O ^• li 11 W mp	 11 O A cop" " O O of F* W s
11 O	 7♦ W 410! w < to aC H -4	 •+ 7 11 IY•• •, •• Z 'f Z 0 w IA a •• —	 z 11-

77 •17 .-IZmm0 w J • "W W z4"w"40 .... 1- •- 6-1 < < f- w J t- •+ t• 1- H V r W J
?t WO Z 11 .o Q -+.+ w tN a	 z Z J

W=WO IL a 1. 6. 0 A f„jW 1rC a[& 	 0w

a	 0- 66	 " w
A
A ^m
w as

*+ w P G
? A a ^u uuuu uw

M
OA
4A
t
AL

W

O
O
<•	 W
C

N
r

a	 r
	 <

d	 t	 a
z P C
0 oK
u

su o a
Z r

2

	

O	 .^	 .4

	

19
	

N
N

V •	 aC	 <
	V	 s	 O.

r	 r

	

s •	 N
	

WJ	 o	 •-	 >II.
t W

	

O •	 O WW z
	a	 «. z

30-

	

r	 t-

	

^	 z

	

..	 p

	

1.	 u
M

a
z

w w wuuw w ww

fr O aO •1N I"1 ^IA .oA eoa O•+NMI tiH.Olr mP O •• N I"I ^IA ^OIr OaO AN •1f IANN'NMM p1MMMMM M M tf Z• •Z f f • • 1A 1A 1A 1AIhIA 1A IA 1fl1A^ ^0^O^Op^O
N N N N N N N fV N fV fV N N N N fV N N N N N N N fV N N n1 N N N IV N N N NN N N N

- 98 -



w
w
w
w

• w
w w	 •,N w
N w

w t w. MI d w

t N •r O • W wN N 11 .^ = w
N t w V N wi 4 • N N N Ap 0 .. • t 2 N
^- 2 Y 1- 4 < w
W O 7 N ^ W A= V • W W = w
tD CS P A
z z O 1. a M- O A
0-4 04

G O MI O • Z • A
K < • V • It, t7 • A
W W r w p ►. • • A

O fL• 2 11	 ..^ • O z • • A
^+ F+ (D • W 2 O N N A
? • • • • Y u1 cc O O A N •

x sc .+ In '^ •+ Z s t A
O .^+ ^+ Y 04 • IV • /- .. 4 d A

P ft W > rn .. • D G A04 Im P- • M M- • N O N Z z A
V O == r• ^1 :^f J	 Y a < O cf7 V P V A
/^ O N • a	 ^+ ^ 7 a u ^ tv w

A 7 2 •• trD M	 Y•• L] al 1:^ N AG 2 Z O — I I 	 N M 2 • • Z O Y A
• 00 V • p .r	 •^1. O Y O H 1- 419 A

• d VV r• 2 x 	PRO V 7 1,9 N W AY• • ^•^ W! O	 — 2 Z • • O O = A
'! WO ][^+ • •O	 daft O 2 p l9 A• ! t 7 • P .• '+	 z V J O 04 z 4m 1► .. P A• p t l•1 •• • P a •	 O • O IC '+ • P A
7 ,v 'A Q cp r M •!	 u 11 11 Q a V 7 V N A
W • P O •r	 • •t • •r p r • >Y • N A

00 Z of

W ^^ • 0 3c jr O r z O A
td M00 07 POW V O O W A
W> W r	 •r 11	 t! 2 Y0-1-P- PO• W 2 • P A
X 1- O W • ! Y 11 Wt • 7MAA P" •r Q O W P A
Y 1w F+ t r 7	 a it	 rr r+ 6•0 N r 0- V O A
7 a W a1 ►1 0 Y	 O x 11 J J J W s J >t- O Av i C cr 4K 7	 W •.	 ••• O 1- = J r F M- w"r a Z 04 p- 04 N M M- r.l 1z < 1.1 A
K1► WW it  406n v 1. v a0 V {^ `' OAH H i/1 0 O 1!J Iv 04 J .J J O 26. H y, V' A

>> li 1" J>> w A
N

P 00 A
co P P P P 00 O A
P PP PP a a «. A
'. fn O ! A

W u V V V —W V V V A V A w V A V V v

s"
• • • • • • . • • • • • • • • • • • • • • • • • • • • • • . • • 1 • • • • • •
.OAsaeP0 •• Nm amaN ma O.rNm• In a 1• m PO.r NM a ooAmPOvNm a^l► ^I•^t1► I•r. fftNe come wommoaaaoklikPaaaa000oo
NN N •NNNNN NNNN NNNNNNN NN NN NeV NNNN NNNNNMMMfMr1

rC

-99-
ti '



O O	 • 11	 11
O

^ ^+	 trti • u u
• ^ 7 7

^ A	 11 • ^y ^y•	 • yl ^r r,o ur+
o

uo^^	 w zsW 1`	 • O O ON	 M L+ W
rg

• Q .• w
O	 w 04 O►
ti	 . S A r

• •	 ^	 • ^ V W W

11 11	 z	 O 3K = O 11	 i i1-	 O	 H O O	 dft w
7 N	 N u W u
-^ a»	 . z W •• u -»• O . •	 .	 W p• W7	 . •w 1-^ w	 •	 _ _ • III •	 ^^

Or	 w.fir..	 d
•	 • w N	 ....7
i O Or 7 Y r •. •. H 2 • 11 p	 2 Z

0

W '9 1J W a IY	 Ir O •• Z	 cc• •=s «+m	 a w W • d•O	 u rl ^+ ^1 FI hl	 . r	 Cc al Z • W u	 1q M
O •^ H	 >K	 at O 'N 7 ►A	 • •• •^ p • •O N	 t O O ! ••.	 00d ^. 2O W e+o 2 O NO	 T.O W OOJ • W .. O O 0J •o0►- Y W$- Po w W NZ u 616.1 ON	 • •4A «.1 N • JI W	 u. 0 00 =	 ON O ]t0-	 li xou Q 71^ O •U.rtJ 7	 1► 	 W^ W W U ft- 7 • ••• •• •• 00	 6.0 11- — 02 •• " O • W WO O +	 O	 OW • W 419 0Z0 it Woft •.•00.^ N O O	 s	 O J 1 • O J 0 01 1" 7 "! 414	 ••	 ••:O p M1 &A	 DD	 Z	 0411  W O P W 1- . • Q► dft 0	 w

• • .^ •. •	 u cc •. J 00	 7 0 7 7
O^ Oa r .n s-	 O • • >tc •oe w 1- O ♦ o s«•C,4.....,
0 0 2 =40	 ON XN%W 2 O%cr u of*—	 —%vx111 of 00 of o0 0 C -4 "0 •. "4 r..W 7 u G olf co
•^ P P h P H 11 P	 •+ •^	 H Z ^+	 1- h+	 z	 Z 2
W fl 1r d ^+ O •O	 W 1- 1-	 t W 49Z a u 0 A cc'- 00!• OOWOOW00 ►-t tt=	 t o-1 P Ilmw 4 Wuw ^^ w1-ti ►• ^/-^ OO H= c z a	 = 1- .r Z ..1 1.1 040 04 	 1

2 02"aa*10aNO 0 •N.1 O;•=p 001► 	 O
W

01&A&"I&.+
O O'= O=41" 	frW V	 fi W O ~•whMMIM

M 0 0 0 0	 O O
.q N Q Vol N I" •	 4A Oco O S O 0fo eD	 O O P

•0 ^I -1 .r .^	 ..1 O► .r
w uW vu

1R^O1rfbPO^INM•IAAtiOP4449I1n;4OP44fZ9;;04oP O
000.00 •+ •+ •Gr.1 •G.^I ^+00 0•••NNNNNNNNNN IWO ""Mm" pn A&

!r1 1+! M M M 1q M Ir! M !^! M M M MI M M /+1 M M M N1 MI M1 M of I+f AI M M M1 1+1 M MI M Ir1

- 100 -



t 1^	 1► 	P
In 0	 w • . . • • 1► 	 Y.	 Ir

V	 z w w w w w .	 •
11 W	 . u u V u V •♦ 	 •,	 •.
w Z	 J . . • • . f	 f	 f
V O	 • W M M M 1 ^1 M Ir	 {`	 {`
7 w Z •h► 40P •p No ^• .	 .	 •
• •= 0 0 O O O .•	 ..	 •.

•+ I t Z Z i Z Z Z	 =	 Z
p •i	 u u u V u /.I •	 .	 •
Z •	 ..1 w • • • . • N N N
O O S	 N o f f f f f hl	 I"	 Mr
V W •	 • 7 I- 1• M In •	 •
.4 N .^	 • ^` • It cl ac a a sc	 st	 x
.. d W	 doo U A • • . • • .4	 .4	 .4
IA 49 ac	 U da .r M M M M M •	 •	 •
• J	 W N A O 1• 0- s

W	 IA Z IA Z a O a 0 O •	 •	 •
O •	 no 0 0. 0 • • • • • P	 P	 P
• W .	 u • U M M I M M w	 w	 b.. W • n 14 M n P+ f• n •	 •	 •

U C i9 N p • rr f" P4 M4 s.	 .r
• I~ Z My 1A i w N N N N N ♦ 	 f	 f

.^ 4 039 N .. O M- I- Mn 0- W	 W	 ^
.D O M+ a .• 1- • W IA W. a a O •	 •	 •

O P SO=vO 1-P • • • • • •.	 ••	 •.
W	 = = 49 O 1" w .r .r •r .^ .^ =	 S	 =

O O •	 M 40 • a • 1^ ^+ 1^ 1^ ..^	 .^	 •4
U O 1^	 N= M O=Oa .c a a a •	 •	 •
•4 M• •• W	 0:0♦ .O •+f • • • • • N^N•+N
• WCr0zUw •OPN N N N N M4CMr 0

a O Z	 20	 S •+ 0 .4I-x I-x I- 31C rx M•x 0.1 0.4 •
O O 0"	 " =	 u N O • 04 Y 04 f 04 t 04 41 " Y •• Mti .• " 66
• M-	 Y	 • Z I- IJ O. 0 •O 00 •0 00 ZNZ N S

C; .• •	 OL	 • t 1n4 • M .• 2 •+ Z •4 2 we Z •r Z •4 • .4	 • ..•
• d •	 0	 •+ J 1	 P	 •4 M• psi I- H H n4 1- 0.4 ..p • .0 •

!! • ft	 =	 • •	 0 .. •4 M4	 • My • M4 • M4 • I•A	 • N " N 0 •1 N
W O .0	 •	 IA 1	 ♦ O	 ^!.0O • •U •U •J •W •U 04 •M4	 • •4

•d	 •• ^•	 .•. %	 = cu m u m u w um um • x 	 •31C	 •
w • • =	 A	 Uw W •	 N	 WN704 7H 7 04 7 .4 7 04 x IAKIAx
U 1^ Y W= N	 'fUn I-	 w •4 Z 0. w • w • w. • w • w • #A •M •M

J 71- U .. N - '3 • d w A 1- 64 .4.4 •. ft oft Mw f •• Mw •tt •X •
• r Z •.4 • 0.0 La	 6 IV h' 04 J• y. U O' U P U 0 u P V n L] p $ u In

•4 • 04 = • r N .W .0 6j 	 04 1	 • O •4 7 •4 '! .^ '^ .• '! ••• 7 •4 f "0 M r4
V 1^ .4	 IA = 1 Z O t I- O .r N Mn 1 P Im N 1•• N M t.l ID tV M• N IK N x N Ir<
2 •w 04	 0•4	 •.^
0 0- • *Ja	 NV OVJ =Za	 7 •^OOPOOPOOP OOPOOW ^O^+O+
U h amp J t• Z r U W t	 •w	 H Z 04 " Z •+ I.0 Z Z .7	 •^ Mn •r
.-1 W H Wc0 •w	 11 000 4+0 40P0 v0 40r02 49 M.491.49
r 1- 49 _	 lR	 1	 1111 11 11 1111 11 OM' WUOWUOWUOWUOW IMP M411	 t •i

r Z 0 • .0 1	 M• =	 •4 1- M M4 Ir I- 1- 84 1• $- MA 0- a	 pt Is a
Ir Q N on - 0 Mr 04 04 04 Z 0 coo
Iy U. O l- I-	 wow O It O Z O a O a O W	 1` .r 11.

M'1 11. •	 a ^ W M4 Q' M4 M4 C M4	 Z 10 = l7 Z O Z O Z U

•4 N M f 1A .0 .4	 N	 M
1A P P P P Ol 91 0% 	 P	 P
P •4 .4 •4 .4 44 .4 .4	 04	 44

• • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • •
so ft" 00 4006 000-4 14" f 1floIr 04106 0.4 NM fIA ^0 1► 10 aO^NAf 1A.01^ e0 P
f *a f f f f f f 1A 1A IA 1A 1A 1A IA IA 1A 1A 10 O O .O 10 .O 10 ^0 1^ P 1 ► P I► A !► P 1+ !►
M t"f M' M r'N MI Mf M1 /+1 w1 M M M M p1 1'A NI MI M1 M1 M MI M M M M M t+! Ih !q NI M M1 1'7 M M n1 1+f 1.1

.4

- 101 -

. `--1



I

•
N •
t•w O

.i	 •i yaj J•	 • W Oc s
w s _ to

IL

•• • • W N O
f	 • • N
1► 	 fi w • •y W J N
•	 w • • ac	 " J

i	 i w _ OAsK 1°. o'
•+	 •, w w at 44	 to	 s"
• w • o W	 .+N N w ... w W C9 • 	 • s xr•

M•	 Iy • H w •y d	 •	 .• W I- N•	 • A N w = •^.	 11 x i 4x	 x • W w O Z	 O	 J = uJ.•t	 ^+ • I•• A O	 t	 J O J•
!	 ! • N w 4 •• x•	 • w s w < uinP	 O► • • A $- !	 • N Im	 •
w	 V • • 2 Z in•	 • N u • d J	 11 A Y
• A s N s ^ ,,^ ••.
s	 • • Y • O S	 W	 •• NQ
W	 W w •• w 1"	 .^	 J W ! 2w	 • w JY J J O
••	 •^ N 41- w W =	 • d ►^
S	 = A u 2 w t- ^+ _ •u•+	 •^ A d u w < N	 •+ O ^ 4

••N .m N w Y • • ••• s oz0t•.0«. w n4 w i W	 0 1 •+ O s .+o
••	 •• N O • O w	 of w+ W FI •• WNSNS .. w YN • u rdft	 wodft1 . $- P-

•" .•rO w O^ N W •	 N J C Q. O — ♦r a.p	 • ,O	 . .y ♦ u • N W O t	 W J •ib ! J u • !n+ N 1q N 04 M • r N J • t- •+ •+ •[ r W • s O• r• • •r 4A N W
tnxin34 %D M Om •• M x JOQ 04Oh Z •+ W • fV 4•M •M 04 • ul- • O•y •+W WM WnM P 0" MI	 . O
x • x	 • • • M M(2YN4AQM . i f A • M•
u "I u 001 Ia 2. N Z tJ 4-4  ic	 •n .. p .y P ON D R 11 u N
N 04 no H N • d O w •r or	 • .d 04	 . •	 .. 004 < • w W . ••

. . • • R a Z A Q • w •• d ^ • 1 ^ J •w"Q. •	 .Y1
NxN 0 w WM w O H S M•=O x l O• p r.. O x.l
• •r	 • G"	 • N !• • .7 •+ x W 0 a 1 O x f[ = — I- d •r

O	 O NO D w i M O r .-t .r 1 «/ 04 W 0 6- 3w O •••• 0- •r P. 04 • f+ • F1 •+ r • •. .. dM	 v •+ a H o.
w 4 w 4 6 w A •t•M •+t-	 •	 •- IV W•• _ — 6A 49
•t •t • R J • Wa WaxW4Z0-s N WQ; 0" 3c
xacxam ♦ J I-=NO- =..•r= «t MO• at
Q O O O O N 4 w •. Q: 0" a	 p, Q: • Q: at Z 0" W W O
NW on R u • !Y O ago 	 a O	 20 O w y.

s l^ s 1^	 a +^	 3. ^. s•	 •	 • w • N
w	 • • •

w • O .+	 O	 O M N
•	 N • w M M	 M	 M ! R
P	 P R N O r+	 N	 M O cj
04	 4 • • A ••1	 A	 Owl w, •I

u A w u u A A A w	 u u u u u u

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
p•rNM! to.01► OPOVONM!N.O"b O P O"N1•1f in a1► o0• 0 •/NM !Ina1ft0
OONOi► emeemPP1p.PPPO•PPPOp00000000.+•r•r•r.r•n•n•n••^
•1 •"1 Mf M M1 M M w'1 M 1.1 n1 nI M t'^ t•^ M I.1 Mf a1 M f!!! f f!! f f f f f f f f f f f

- 102 -



w•w	 ^ww w

w•
}
N
M
O

O
O

J
< A

y	 w •w	 u N
O	 •	 O i G
Z	 a O .^
$"	 s •
Ir	 O	 •^ J WW	 • O ip	 r	 •^ IL •A

<	 t W JW ^	 ^ ^ •
J	 <	 ill	 ^+ ^ O W
q	 O	 r	 • w. f q H+<..	 + r +^ O W Z < <

in z io'- P- s u o02OO ♦ tl ♦ JO — < .• • J
0	 06.0  OOIL •r• or _ •.^of .rZ.. swM Z . 1- J Z O N• W • H • N • W I- 0 W •'r •^•+ N on	1a 1p ". > a a J I► O 1^ 1^OZ016>	 >000 q + ♦ < NoW000zo	 "a •r w < a «.
.. O F+	 ..u«»040 N u a+ •, Z 00 42 - < — Z WO < < 11 .^
WO w  W WW00-1- IL H M' J ^.
^uaWI• Z1-004 z O W O < 1-•r	 •r	 h+	 •+	 ag o O 0 0 Z W < W Y W 4Aa •a •a •a • 2W u tt Z 042 < ZW t«4W=o20i020	 0- d H J14 w •0+ Z W •w	 ZW	 W	 W W +W O u J .a O J+04+ d + d+d + dOJ a Ou O w O J Z OJ^A d •tl o ti L co G 04 W a c — r. •• O w O
.° .1° .^ •^ •o

•f O OO O+ N 0 04w
W c2• 1 00 W ou 0 ONOO1h4INONYNYU CJ % u N V Li V N My w •p

W • W • W • W• W • iA ♦ u ON 2 NO O NWJ• •• • • • • • • • a • ♦ W Z • 0 •N ♦ • s N
It	 x	 x	 x	 x a /• 1% 040 N Z• a s .4 •

0••0-0••owoz 0 4 0440 00+ o..«.1- 0- 1- 0- 1- 1- 0- •- 1- IM •r M- •r M/ •. H W •r
N<Nt 04 A 4IA < N "0< W wW r+a w=4040=MZ:	 =140= O WS Do- O1- 00o-
•• a .. a •• a	 a •• a 1• a < w 44 < u 04
IL OIL O U. O 140 0 IL O O 000 W a W Q W Ir It
14 IL at a m a2 Ix 2

a
1A •O A W O

O V
in

OO O w
04 00 04 in

PO ^.NM ♦ N^OAgPI^•1N/rf11A•0A4PO.nN1r1•nf^OwoPO•1N«1f
•+NNNNNNNNNN/I MMMM MMMMfII/I•I ♦ IIIA1Ay1lAlA
I I f ♦ f f! f I I I I f I! f f! f! f f I f I I f! I f I f f I I I

-103-



i t
10 w

^ >x
1^ w

ir !

4 ao .-
'w

^ s•
< m

1y

N w
W M
^ O
t w
! u

O
W A M
! 1 •
O ^ OJ N N OQ N •• •.1

< W J •
V ^ O

d • O

w >•an O a"
ow W ./I Z •
.t N O ^ s W
ac .- .^ u s
«^ O O • < 1^ J

ft
< < s
N W Y ON • O W V

2 'J u O O ^ •^
W H Y W • N W t O
O J.^ S •+ O < H ow cc O 2
O .. N ♦ • 	 O Z• V O ^^
W Q4 J JJO	 O W J Z 604	 A A JJO64 7:
L ti V 4 • d •	 to O 1.1 J %	 w. ob • • LJ • 1

N • N D 11	 1	 d+	 N• W f L Add	 d d r Up 111 J d
O Z • p J	 7	 2M = • O 1/ JJ	 • • JJ • W W

MO if- •WOOW7W O J • •	 41► i!O004 0l2604A>	 2 04 Jet	 4w go of	 a1" ftp vq s" W z ^	 ! 11 Z r v	 J J O 11	 ^+

•o W OJJNWo" w W OJJOO OOs> •t 41a#- 0	 ! 1- 1w 1- " •- f- 1- 40 P ! 11 11	 11 11 11 11 O N ! 0-
SO4 11 — Z04	 ZNZ 01 11 11 Ousno-& = 11 <J•1
WZ O	 6 OZOO•"O O co-Z OO O&O-a = warR 2 Q9•MIJ ZJiJJ V i OMQhyMN1«AM•+1 •[

^	 N M
O	 O O D
IA	 IA	 IA ^1

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
^11^01^^POANM•1ff^I1•OPO^•NM•I11r,M••PO.nN•^f•111<1^•PO•^•NM
N IAoMIA 4044404444AN NhAAl► 1► 1► A•O fff fff OOPO•PP>r I'f^!'f ff•Zft'fff •ff ftfftff:'ff fff •'flfff•ff

JP4



.E
i

iw

^Z
a

^ W
•

it P.

• yr
h ^

V W
GL
• 1
N
•W
A
W
•N
Mf N
•W
l0 a
1► n

LI • O
r+N+.^a
40^0"^W
s	 •M

P •MO
f IK • !
. wA wr

4 
104 A ! a•00 1. •" 4
•	 1. Ot

^ ud	 o

2W 40 •.tea
•+! 4M4	 4
r «I • •. 4 W

.1 sc . ..J O
go a

C.3 0 4n . •Z 1
a aAr	 a40

40 U
N O a	 W

Z : O a w K fR sl .
aw O M+ 4 .r A A .r
O •• r• ^ ^r ^r v

W Z 4444
00- ar as as a4 00 a a a a a
/Ja W 00000
a M a 1.1.1.1.1.

00000 
00000
0 so u u o
/V N a in 40

w	 w w ww*w

n0̂
 O
N t

W

• rl .0w• a O•rN.^a:N 4o1► o PO^P00000cc coo 00000o+O"
! • I' ! I' t 1!1 1A ^!f ^ NI NI 1A ^f1 IA 1f! IA 1!1

- 105 -



N

. D
•

• 7
O "'
t W
L3 >t
X
ID rr
_ ar M
u t	 knz a os u r
J 45 •	 rr z • o
IL aO z J	 r. « Jr 7 W	 • 19N CL O O • 2r 11 + •	 O Q t

7 v w	 N W7 ^ J 7 • O
^ W r	 • Z
• • . N	 r .n to
J N w K	 O •
:.J r O • ^ CC

4 O N 7 V 7 ^	 2 2r d t r z fAn	 cc W
O L1 •... O490 O
W «+ a• d+ O IJ J u •	 ^- O
a J W 11- W o In o ♦ 	 41 z
W 00. < J •. •• W Ix .t
W ^H W Jti .	 •.^ 1	 .^ W
S N ►n Z W r Z • S 7 7	 LL .I

61	 • t< a J Od040 r	 O c0
r .7 t •. .D	 W Z•	 N rJO SLR ww wM OD0: H ♦ 	 r

"4 Lr) 0 C3 w w N A • IV r w r
Z • ? S .+ ..n w W N In OD w a • 24 2 < r r .4 LL 7 12 ')	 • .. 1	 r Wzo Nrr InO W r r b- rr 11 .r	 •p 77	 V' ia W 7 =64Ko- WO^+d+ Wr 7 rr	 • Wt JH .t 'rW7trl Z WYIM, QiJLJ Ir1Iu {t

.0% WH z4.4	 • •+ Ott	 .. v41 w
41 V V ..I .	 r W r r 0 W r • H ►^	 I% z3A r ►^ z z z z • .+	 11 11 NJ •	 +11 Orr H

•y	 • ♦ t W o 0 0 it 11	 w oft s W • wn 11 7 11 r 11 W r• ! O H H " W In 1•4 tN 11	 11 W .O O	 r • b + r a. 7 W
O • z  02 N0011- 7 ♦ 77 —w ^td1 11 r oft 07gO7r7Z1
Or 00 <r+1 z 2 z u a•woo""z ♦ 7Wr rzgw""LtN Z>L W W W IN N7 WO11	 n ompwNOOt«•Vtrr^W =_ ===LL =Wrrr7 M t Wlr W•"W r= Zr

1+ 0 0 t►r rr ►v t If ►r Lt N J Z 11 W Z r or Lt. U. " 0 V101 w G00 S 0A rl.! W O7 O M ►y M.IV 0W alru«r
v o 7	 u 7 o	 r «.	 a^

N

en .O	 M
V u u V A 4 A M A

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 	 •
^ N M1 l Itl .O A Op P O .^ N M f tll ^O'A m P O ^1 N M1 s IA ^O r:	 O .y N M1 f M .O P-0 O

tl^twt.••••^•.•.•I.n.INNNN NN NNNNMMIMMMMMMM

4	 -106-



w

r
NH
i

M J

O tr
H N N

H
O Ja a	 ^ .- sc ..

A	 N N 1-+ H	 ..
.. a. n l Ix N "^ Ow O	 J J A in •+	 •

0	 O 4 •	 1	 ^!1In . n z .n .- .,
•+	 w Z Q 0 1.

J co	 ." i Z W" M
• d	 1 O J •

x	 4A ix	

A

J 11 Z J M
.J .. d+	 . H H .	 } /.r

• • ;J Y1 Ln . ? _ . .
H F^ • r —	

ft
w i • w IR

J J NN J	 J ^ JI ^M
• • M	 W w .0 N •	 1

— tl	 it	 ♦ 	 11 .11. v.•.
..r.. X04 W VI J

a ? ^I .^ r .n r • • " y
.. .. O N N M A H P. j
L/ W A "'1 ►y -^ 04 .• J I.l	 w •
1 L i.J ..l II r J2 a N —
rr .^	 • • 1- • ? O P •• P-

-1  IV Ms v1.^ r J dig
r .. , j ...r 04 .^ W "" ! _
1^ 1► iJ J J J 31b Q.u a al	 a s 1.	 o•

N
IA N

M u u * R

r
W

fY

w

Mr
r
W

r
1:1

w
^J

i.. w

O O
1.• .r .r

11 if
O	 '!

?	 w
cc ^ •^ 7

IJ	 1 W
sYH^.Q
W	 1^

.^ Ir ^ v
•	 ^ w
o .aP

A Y1 Ifs w
• J V O O

ly 	 • ^1 ..1	 •
J	 • •O
•-err •+ ^

W .+	 O p 0 W i N
11f = .. 2 O
O 04 a/1 04 W W I" Z al 1.
•- r W r r r 490: r b OZ r z z
O O ..	 a	 a r O O W G
O u 1► ^• s=O W u a T_

••.	 I. a W W
P

M LA
on V N

.ti ap
u u uuu u

l
I

i

PA••N MftJl^O A mP Li.rNM ♦ IH^ A^PO•+N1+1tIAOAmPO.rN
M• ♦ ow o v of of o NNM h 0M IAN N444 10444044Af► p

- 107 -



la
r+

A w
O J ^`

J J
v .. J
J N .. J
W .J K
• S 1^ ^w 11 Z W
n w 11 Y 7C o-.4 I.J J A J 11	 11 z
4 N 2 J J w H
1. 1 H O ft+ J ? S rr ►r N ft. Q a[ is W
•r 2 r 44 J W O
a^ HW f' ww O

140 z " aft Oft

w• O Q h9 2 11 44 61
J 'f '+ CL w S S Z
WO E+ Q 0- w^'► W Y Y H•.r J 2 0 J w a0 fto no
N ^+ W a 0" J O IN J 2
t J •^ O •J + S .4 A.1 a

W W Z W t J 6 1
J • • N GC NJ W 2Z Y

1-4 61 in
2 J O O J •• IV • •• W

Q 04 pq 49
Zfto •+ 04 ♦♦ r 1	 W J OC 0 .'f O

W a N N r U	 •b A de 04	 • W W U • • V
< 4 .r d"	 Y 39 O & -	 • r •^ S

r 1.1	 H Z •	 4mv^ O • 0	 w yl •w w 0
r Z Z Z 04 .n00NJ 1.0 0404	 J A O NY 1t V
O •-1 O 11	 11	 11 t W 11	 11	 J	 .1 11 — rr
O r.+ le	 11 11 W JW W it No JW
a ON YY wA' 1 N — =:) a WO
w OZ Y Y2 0NP44 JZZ 4-4"1Z
O Q W .• N .J fto — Y-1 •+ •'+ w r W" h 11 11 •r Z Z 1./
1/f fGZ -cwN Jr 11 -v H ra t1J	 ftv wO ►w O ►,rri 612 00..11. — ZZ Z r 01.IrZJI J .7 2 Z al H 0 O J .11	 0 0 Y Y O	 0

u ^+ u u u
w
J
.7
Z N C 1+t

Vol

A * Q* 11 ^ A* 1r1► A ^^F A

O 11

11 4

4 Z
Z ^

lA 2

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
00 to fft Oak O W N I" I e 0 4 1r m P 0 -1 N 1" 1 VO41`-  m P D .• N M Will 4f*- aD

04" oft •+•n" ".M""NNNNNNNNNNMMfMMMM two MM

- 108 -



K

^b

v
o M	 o

0	 1	 0

^	 oY
A ^/	 A
w M	 A
< ^	 W

w 4%
^ W

Z = tY N	 Y > >
N	 J 22
<	 v Lai ....

dft	 w <
•	 • Y H o0W	 ^	 W ^ '^ O J Ju=	 •	 U J• a {r 1.

• _	 •	 ♦ = O 40 W
orwt	 ^• A W=1 O =_11 Y= NW	 11 Y =VI W »t-*.a22 • 039	 z 2 U1M

N VI 11 Z O 11	 ,,^ N 11 Z 11	 11	 Z
? t 11 < H 11 W 1A W 11 W ^1 w da 4z.r	 s= ►-WZr4H1rt^
0

1! W Ot M2=M	 -z2z .... 1- O
01► =002001► Z 	 O N1J W Z
O H N t N w Z O" o z N < W 0: W

?	 4A
w	 ti

A R R

• • • • • • • • • • • • • • • • • • •
PO •"I NMt 1A.Oh ^P O^N I"1 atlA ^O 1^
1+f t ^ ^ S ♦ t t ^ t ^ IA 111 1A IA 1A IA 1A IA

a
i

^'e	 - 109 -



J
ss
O
N

Z w r
O ti
N O O
fi J• O
s 1-

w 1/1 N Iv w
* Z O f- N
• • < a0

• W Q •

7 W J w ao
• 14 J an MO N < w •

Z • Z • ! >
O Z O r W dl

i H J J W
N W ly •
O 1- p •^ df Y
J X	 Z W '^• !, w W < LOA •

S O Z	 = Z O 2 ON • O < 0	 19 W W o4 N Z
W Z O O •+	 H O Z	 N O 1h, 01- .. ., ^/1	 ^f 2 a`	 1► ^ 10 u• i w• Z O to J •

O O M N to	 It W W • u O N
W W H F Q ^	 O tK 0--c
Z d N

•wg
w O N Q	 D: J < 012	 t• W JW > • O Z = N /^ • O •• FIK W O Z O	 J w O	 O 1' V

W H t ^ V H W M W O J 2 Or W ,	 0 O W
s • t W/.	 • v1 O r	 r .A ..1 QC 2 w K
1-t H /9 • w O d W t• t w ah O 6.	 w 1- U.1n- «r w 0 2 O	 17 < m	 d N•0. •ON 0 WWd =J z Z. ►- N ♦ 2 W
V •^ ft+F> mZ ♦ S 1 t pp O"W ♦ F S ^H< 2 J Id N r O O	 O O W a• w O r	 O r to r
1K " t i W pq W /-1 ! 0" ! N r J O • • O W +•
•' OZ r1- 1-0 WN WA =r • r/1 •_

H W F-	 w < J• J• > rr •+ 24K N u
W ♦ p4 Z* of- 490-  o 1- Z ,/1 1- 11 7 A 19 W W W at
Z O In Z O O: Z H W a+ J C •+ Z 13 t+	 2 t- J s-<
r1 ►4 ♦ O a1 W 1- O N • A • = 11 O (711 	 < W < W
H I^ N F W O cc	 cr W 11 O W	 11 O O N. 12 NO Z Z H Z u N V 11 d 112 t Z W	 Z 2 rl ZO 00 Z WO 2	 J WF- FW& r W	 H JZ t C W = at 0t m Z a0 F- 0 %0-0050- qw J
m =s sa+46 d- ra•• <= r<	 x <O 0 04 S 966 JIV t9O 01& 2 ta U.0 W'u
N NI.F O V of" in" 2N O"NZr•u w

A

uuu* *W * * W9 *U*

E'

W
Z►r
r

O
Z

N
Yu
Z
r

444, 01A OF- alp 0 04 N 9" *0 A" OP O OO N M R O O Fee
ptw••IA•tl•t/ AA CIA NN NN NN NN NNMM MMMMM: MM

i	 - 110 -



V- - 111 -

•
' =	 W^	 J

O 30 ts)
I- W 04
W J Ny^

to

•	 s •^aa
t0 • N

M t Zr + a •
N 1-0T
O %A i O
"! W • N
O !^ = W
t O O •

Z • ^ W
tD «+ M ^ ^
_ Y is • t = ••s • u W Lo u z

O t $- z ac O
z at  s s ..
t h+ .4 O • W %A
W Z W N Z
_ ^ W W • ^ .rl

W =Wta 2 t
aC 1— z P- t r+ .^
O s r4 HOa O
tr t9 r t 1A

z z • = • ^+ or o d' 6A a: zz u O •a o 0
Lai W . CC J = u
t W O s CD O ft.0
W t	 t- z 2'• J •^ O
Cie O	 t7 t at N co cr t►u z	 = + • a. M O
z 1 W 1► 0-aC=	 • Q O

W	 Vf 1m W %A D, iL P .J Ot t W	 V y! O	 ♦ O 1- t^ • • yt
I d1b	 N 1A z /^

< to	 W u O 0- N tO a 1 Yz J Z •J t-	 M 1 7
Q • ♦ Lo t W • W 1- •
P4 M ! J	 -4 t P J4A Za 6 U •^ •• tV J

»^+ t x .40- • . < z
W NN +y v= KIA W Z wy H N! 11.2 11 + W0 A H 7 0 Mz t $- w" — •z z 14 Z z zO z 11	 11	 ! N •4 + r M 1L 1.4 4A CC O ac

O W W M' W t • O •- O u O
t i J 6-+ M- i P •" Z 1.- $-

Lai >0w +t► mCZ V Vj O to W W CaL N 0 *4 W 04 aC O M at w O ac aC	 z
WZN 04	 2W d W

we
N Nti ti
^O 90 In to

41 cc a0wuw wuw u uuu u wuw

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
P0 goNM, v0a"aok 0 4"N N M & 0 a"0Mt<.z ♦1!• ttTf•tAfAtoM NIA 1AtAh1AbO^a^P+O^O>0^O

I



0
= J

N z
1► W

• t 1►• ^	 w p
w N	 u
• z	 •+ W

N ! O
W W	 N t
1- J	 W
• t9	 P. J

r•	 • S
7 N	 w z
• •	 O 1^

V z	 O ^
?- '+	 O N
p •	 .r r►V W	 •
N

do
	 ^+ O

O t9	 t] W
J S	 z of
• •	 p 1^
a z	 u
C i	 w O
U. O W 0 ^1
• " d •r =

} V
Y •M-O O
P4 X a• W !+
I- < •a
•• s M- IL s

S O ^+ J
V v'1HC W
cc •• d zt ^ 1' •^ >~ O:.l J HW M^ z
0 U i H I&Z .r H z
W l7 %b Z Fv
z }•O	 w u t
•r N " Z IY a O►^ %40 W 4 al

0" 1— W N
o rz&Au HQ OOzt 11
O t t W z
IOiI 0 ZO 0.4 S

uuou m

w

O
z
ao• M•

N
O ^

^x
O Wcc

z
z
1.^ O
O
t
w

= l9
co
J z
W co

co Y
^ r
J
J
co 2
39
•o
Ju
co
390
• z
O t
39 m

r ^
N

N W

z do
z W
O fv 19

z7
O
u
W
N
H
O
Z

H
z
W
t
W
z
V
z
N

•

O
z
O

O
Y

J
t
z
t9
H
N

.r

z

W
ac

A
0
0.•

• H

N
O •
J N
11 J

N v0 1.
J ^+

i

F

N
♦ ^p
m
39 O
11

O O
^	 ^ N O s
Y ^O W

O -a .Ow	 ^
a o

z	 0	 o co .-
..,	 z	 a •. zm m o0 0 39 0

•	 W O t0
•	 J P- H • w

..	 ►- J s w M
O J O LD • M"

11	 4"	 >< Z O M J •
• •	 W O	 W

d	 •y w 1 ♦ • •	 • Y	 L7
r^	 7	 J 03	 •

O	 11 ^m0Jm JO Y
0	 M	 0wz J 39In • z•1 Lai tO

11	 W	 co m	 Y co 11 o O
Oil	 11	 N O ." cc 11	 39 11 m 39 11 z z

V'	 ItD	 *a V	 11 v 0 0.4 m
11 J00.011to"+0	 J x+001-39
J Jzz	 MOI► .JJ- z zzw
^ammmoaool. mz•+mal^l^.nmol.

•• NO

N

1

uw Ruuw	 *u w

.^ N !+1 f 1A +O Ir O Q► O	 a 00 •• N" win 4t*. a•w+•• •./ ••l w w/ •nw•^•.•NNNNNN NN NNMIMMIM MIM MM irf

r

a	 - 112 -

i



i

i•

M

w

u ^
^	 N ^

S <
o	 u ^

N N =
^S^ t
^• V ^ O
115 N..HU W
4 .a
W ZN O
r- Ups ^-

.^In a O
•- N O H W
19 1- J O W

N t9 W O
.. O 0 J
-.j Z b

a.l O Y df M-	 O
r C3 • •- O	 2

a O 2 Z •<
cn
Y m O ^J •.. • . 

'"o
d W

W M^Q Wale.
s .c oe.oz s < •-oz
H ^O • m W F- <	 ^•

1- •+	 ^ J s O O v
•^ • V' O Z4

N 1- r W dl a W	 <
2 J . N W $--
u 002 do tt
a O W I-. Udft 7e•rC
N h+ v1 Z N W ''

• ••. WO r1 ^ S=
O 1^M N.+ W 2V^

•^ • J 4	 Irof—w
dc fV 0— •"s ► p• (N

• J	 N -4 >t vl a N
V • .. .. V W N Z
W ...r ^	 ^ ..n Z O	 W• .^ ..	 k Z W O

W 0 in M IJ 0 19 Z
N .- _, 1-t o	 0 W coo
0 •- M Z 0 Z a. Ww
J W!-W t •P"
.. «-..«- to t-
1► •- 1► Mr a -+ Z
1.1 V H C9 06.0 W

«+	 al&	 u

M	 M1

^O	 ^O

N	 ^1
w wwo WWWWfjR

W
t
192
•
N
1
A
Z
m04
rr

♦

2H
1
19
N

A
O	 11

J c
Z 11 s
•d	 11 W
•- Z J
r &A 41 12
0001
W J J N1

.0
to

r

1
N

N

v
J
J

W

O

v
2

O

V.
H

.r
S
u
1
N

1

S •r S
u^u

a Z aV1 F• Vf

11 11
S 11

.^ u
S^JV ^ J
a N WN .- 2

ww	 uuw

^O
O
OM
O

J
M ^

4 -ftO oft
M >t ^Y
7

O s	 t
r N

a Oo  zL2 W 2J\
V Q U J t

O s.J ^ >> iJ JC7 ONa N
oc • v ^ O 1^
W • W V

N O J 11	 11	 11

Z W •
C ^+ 79 Y YZ t2 Y0^'77
W N s .rN M

Z 4 $IY^^^+
^^ 7 0 0 0
1^ •+ Y ^- Z Z Z 

U. O O O
M 1"0 L1 Id V

P O ^.• N I•t t^ ^O !^ O A O •• N M r •N ^0 Ir m P p .^ N M ♦ Ifl ^0 A O P O^ N M Z IA
M•t Zef See Pf IA k1 1AIAoNMIAMO444444440.0!•PhrA!^1+

- 113 -



..
M
Iy

' • w
•

• 11 ^•
a 1L •[
fill

' W
^0	 ^- A N

N	 {► 7 z
V	 • MM

»,c LO	 Ir '! O
in O	 • zw Z	 M zs m	 • W O
• Y	 O W •r

.+ p w	 04 Y 2 Y O
Z d	 Ir ►- 7• ..W z	 • .•W o.W
• M • 0	 N • m f► _
w • .r r1	 • O O «r
w •+ •	 O O G of-

11 0 %AIA M • M♦ '^ 1^ ^O M	 IV • O •2^^	 ♦ • • .O •	 N I- $- u
O	 ♦ .. CY V"	 • X 11 = t-
a Y • 11 O 0 04
M	 7! '1 N O '11	 0 ►+ r " s

•A • -.1 I+ •	 A %02 r %A
O	 a 'I M. r. W IA W

•- w O Y N M $- Z •-
at C1 • • 14 •r ♦

O+^	 r 2 •NN C9 ♦ at{a0 O11 -!2 • i ♦ Z ♦
O u •. •• .. 0 0 •• 4 -%

.. Ml	 O r • • O 1- .r 0-4 .. 0
•	 2 •• 2 • 1, 0 2 O 2
00	 O ICM h- cZ • •Z •"

4n a •. 0 z
• ••	 • LJ	 N • 2 a

W C7 O . w O • 1-	 ZO •tY •<

d •••Ow 00 •.D •W O 7 w	 g-
..	 M ♦ • O 49 A ON ♦ ♦ «1

i N1	 • • w 1- V • •N • IA A- ♦ dit	 •r «... 0- .. •• Ir o .o s ♦ Wn :	 •
O I- 00 • WO• 2 O	 -%*— %D r+• •
u 0 •O -rO wW N1-• .o 1-r 11 0 
J ^' Y^< 0"IW < aftp it 0 UI- W <Y It 11	 Z

^r 7W K10- NW ut M M! OHr "! a
^1-C z pq '-MM= ..r I....a s r	 00

r• WQ'Y,u2I. Mm N0w0IO OrmeIr N N W W

in O N	 P Mar .0 1+ 1f1
004 z O	 .0 0 0 00 to
CU 0 O o O ca 00 %a
MO M M Nu u ♦ 1•i u u

.OAm0. 0-IN •'f•IA.O1^ q P O-INMt1A.OAgPO^NMfr Pl+'A gg O qqqqq Rl q PP0P0k0'PPPP0000
w/ 0400  w.

L.;

- 114 -



N
h ^

O _^
'	 W

O
A

A H QIC • W
u .N H

^ Iy S ..1S • • 0c ► •1 I.w

G	
V N M

30CO ^ O 7 O ^O • S	 J_ 
A S S

A 0" J ^ J >
r r

^	 °'4	 S •• 0 dO J J 2 M	 Y W OV N W O J 7 C	 W
W O u Z	 • t	 ON0 • O <	 Z •J2 H • •	 O •> p

} O ^+ O	 z • J .r ^
z •O 1- ♦ • uz0- c....• • M O .J WS • O S O it O W dD_^

U z 6n S 4A • •O •O J O zW O M	 W O 1" • 2 • as u 1- r J M ^-•G U V1 J^ U C C U U W O J W GH LJaW W •17z • 04 Y s O t• p a7 2 • 0 t •+ r• O w O 0 1►,
^t > u 0 0 • • • • W *A a J

1-	 00-0 W N • o" O • z •+ M .
• w •°	 O N U. Oft • 1A H a O OW O • 1/! • u 01.6 C • 1- O C 1- dft 11 O • M

2 z I- a o+a* J •• • • 22 Z M•r O Oa;O • t D O J O O• 0 N Wu O 1. .r N H U. • d1 • •- a N 0- • _
W r- p • W O U n. "• x I-V t •1%1-0p Lt0 •• 4430 z u vC O zJJz> Z O • JO 91m 6A oft W • m ..

19 u " i W O 04 • • AA • z	 O a 7 '7 tO W 0 OA V•r .01 Ow 	 •♦ Utw W ..	 11 1r 7
dl O •r 2 O 6 1 /r • • O O u 01 al 79 df •♦ p • p •♦ V 7 p .^W OSZZw •OS • W •S < .r

z 1r ♦00 a J Ilk WO p • fv'!0 J V
r z M 4A r• C •O • x p O w+Ilk O
0 z0zzu .	 oz .- 2410 uO O ZW1.rt i0i • 01 coo
a S c z c I M/► 1• • t z usM 11n^ t G "w. i s.+ i • l •+O
7 0u00S 0♦ O ♦ s 1► N.u0 r
1n u	 u O ^+ w. H O

no^	 uu u wuuuu uwuuuw wuw t^www

^ f̂ MNNl,z1A^0AOaO.rN M • 1ff OP4O^O•+NM+1A.OwOO^O.•N M ♦1A^A^"t w.w.•••wwww •w•wNNiVNNN14 NNNMMMIMlM1MM11non

!E X

- 115 -



s
Os
O N

S W W., N u
O z z
s W W

o ar
p = W
W O 1►N u W
: ac
W N
O ^ _Y = W
O 1- W
u Q 1 ^
N W t O W
P" ! 1 .+ W

O

_

O 2 J> dl ^ ^ V N
u O N •0 N ar ^

r = O W O P A O N W
O W N V O A A N ac 1

O O 4
W dm o O & O O 1 A n
= 9 W 1- IL N

RMP

~
W dN O s.• O O AL

J '^' Z It J ^ V N "^ ^ t J
J V t 7 "i d •  W u V W N

f w i ry i aG a O W•
O u + O • • aC J a[ = 0

O • U N 7L G • WO
11 2♦ 1a A J «+ 7 at O • O 14 J

O Ip N •	 11 1- 11 1^ 2	 O = N
J u 1- • at 11 11 ., u ar : O
d m O at 319
W 11	 /1 O A K 11 Na 0471• 11
a W O  O 4... 2
D Om W W 1► V.> waC-ow O 1`W O Or

!^ H "I" N 7 1- _ w 60 M 04

cc P
A P► O dD
^1 wy w! A

!* R ! R! !! u!! ! R u R R V R

• • • • • • • • • • • • • • • • • • • • • • • 1 • • • • • • • • • • • • • • •
PO p• N" 004MOPO^+N M1f N.O AOPO^+NIg f1A^0A^P O.^NM^1A ^OlrMae-Se  !•f ! t 1A N N 1A If14A IN 1A 1A 1A O ^p ^p ^O ^0 ^Q +O +0 ^0 ^O !► !^ A /► 1+ !^ A A

j

- 116 -



M,

'W

t
W

Wr
s

IA W
.r O

W ^Y t
s a
W W
a^ a
W =
W W W

a . 1
o =W O

2 > s^ us •
O W W
: u

•• .. o z
^ J O .J W

M .j M W 1A a

40
4.A W W ^ Ir ^./

A 1 u A {►
Y 1	 11 V W W

^r h J ^%A al
t •^ N z

O O W J O t O
1'o ^ .. J O d ^+ 2' ww W JN W w W M .O
d a N• Z W d c %A As o bw o s s A «.
1., 1 1	 • A A O W Z V

44 j
O a ..00 00 a H A

W •• M 1- •• 7 • W 6A A
• p N N N CD a O N 12

/ t • w • 00 6A • O 19 W
0 1.. ...	 .r 1.1' 0 4m F w N y w. 0- .4

N	 11 V W 11 K
w 44 J W J (i a • d •
1► NI I	 VI	 r+ •	 • •. V w Wh J WJO	 >s OJ WZ Z

1 N w N 7	 O •a W 0  a O •IAO W
•• • •• • A	 P O O 11 A Z ON	 P O S
dl 11	 N	 r 11 Z of • u •r 11 s u
96 11 m 11 11 4	 O O K II N O Z O	 O «+ Z
s .r	 t	 J20- S 7 N M• al Z i ►• *n o*
ft+ 1J%+d-40U .... .. JO -OW Z^+
w A &A 16 VI A u Z 0 4.6. Ir N a O u! O O Ir
h W W m O /- 640462u' •r •.1 H W Z 19 /.t .+ 1w V Y /q

w
N	 40 M M t

S1 z m /L .D
h	 h h h A hu wYw u u•

OPO^•N/IZNOh•PO.VNhr1A^OhOPO^Nh•1A^OAOP OWNAAOpP me as	 cocoa coo ^^•+
0404"44AAw."AANAA

- 117 -



' A

A ^

0

O 1^

49 {7
tm
A =
J
w Jw J

^ ^ Ps • so
.. In

o ^
w^
J• w ^

o u w J 1n

ac • r o
u In s

•,	 .o .- • s a^ •. a ^
s	 ^+ u •► u ^►+	 ^ a u u
N	 w• t -. «. •	 V a

O 2 w 1- ♦ 	 40 ♦ J «+ X
u 0 1- s 0 •• s o 0
s u ^a N 0 h1 1% *. u

o	 a5 •. 1- r r
•- o	 w rr 1 u >}

O N J	 1-. %O u I- T 1 J 1A
u	 ^+ a: a .- 4A	 J 0- La 410 ac

V r+ N • % 0 a J It •• • 11 i /a • 11

1 r «• 01- w J	 • 1- 1 W
• : J fVi •	 w •	 .10 w .^ w
W ^" s 1• 1- • alm u at t • is ac
i a 40 1 WJ0 ,1 64 	O rt '^ 7 O
• 01	 Pb 1- O • H .	 1A O W V • • • O • 1A

^+ 11 ft. •q	 ♦ 0" 11	 P 11 N a* P A
= O u t 	 11 ! 11 0 4011
V 11 N M- 11 11 O W 0 N	 0 04 11 N O O O :o
-• a, w .r 2 N X 41-	 a. ! 11 s i S Z
4w moo 460460-00460 s =O O OV Ow
LL u410 004 OA.WUZO OuJ Vhf t0= two
ON t.• o moo IN .M M u 000 u H N two Ir it M 3V s w #4

^1

.0 s N O P
0 0 ^ w ^
A A A A A

R u• •u•
	

Q
	

W

1+f ♦1A^01•ePO^N^•1Ar1► OPO^'+N^1.1A^01•OPO•^N•'1•N^OAPO ► p^1
^.• -r•rA.1^•ANNNNNNNNNN1^1I/MMM MMMMMI/ • • • • 1 • • • 1f11A
A +y AA dIAA "044"4" mean wg wIfa1AAA"I " 4" A+0 soAso me mo .AA y A..40 AA

a(

- 118 -

i



s
	 Wu
M
ar 	O W
a	 ..

0 W
s	 W
^= O W
M O ^ a
V N
af--o t-aalft N

dft
	

ccu ^u ..
Abb

tL a^W
^^cos
M .O
r+N Wes
CI r V
Z a 11 64

0  r
W a al.W ow be

•
W
f^s

0
a

0s
N
t

f

1

N
W
L)
0
tY
4

s
W

N
N
s
1

V V
Z <
W ma
I& =^s

z a:
M 2c c
W
ua
W Oal.
I1

>t
W V
W

1• _u
N
M
W
u
0
is
IL

0
O
a
v

0
0

a

Iq

e
IY
v

•
1r

a M
e
a V

ti

v .1.

O

1u

d JIB.
C =l.1
v • a
4-4 "IV
^. tD . 1
H Q Q

^ v <
N J • O
• _ 61 J

	

•	 W

	

• 1f1	 •

	

r	 QIII t-
u w w W

	

Ir a	 o- d
u a, J o

a•4 asaJ O
a W < W 44

	

11	 «^ 04	 11 a
11	 r 11	 11	 O

	

.•	 11 Q ^
e m 11 W — a O

	

at at	 L A L 11 1w f-

WW a0a0 44
at44•^+NS^l^O

•
Jsw
N
•

w^l
a
WN
11

a
W

s •+

— Q
44 V
w .+— r
A f^
00
J

Z V
•• to o •

1 •r • N a
Z	 aC Ow 0

/t =h 1 •00w .•t a ^ ^
^s Y v ^ •r
s	 rda0

• • • U62 laf. t. J Oft

CIP

••• •• •• J J to ....
• • W < W • •

O w a11 00 W
slf W j. •

ow W N
11 tlsttaft•d =s

r W O It y r
Z s w s M {r J It. U.

Zt.nZ Out NZtooft

Js
N
a

Was
i 2
W 44
ow N
" W
z a
N a.
a
as
t V
G W

•V
^ W
w a

Y O
O «+
O
J N
Jŝ
 W
N t
< W

a
b W
W tr
0-
W.1 a
a
IL IY
a J
W !^
^- s

= W

s
t

O
2

u u

s ^l

	

0	 0 0
	O 	 •+ N

	

wWwWUw e
	

wWw
	 ^D .O	

u 

• . . • • • • • • • • • • . . • • • . • . . • • • • . • • • • • • . • • •
NM^NOf► e& O"N"aw of- a00 doM"*04f► a00"NM •tom011-a&0
444444tH44440N 0 00 000 40 0 40* pb1► PwAAN1'Oa mameamaso
A.twt^•^•so"MA AA.tAA AA wt AA A go do" "me" M"" AAA Awt stout" AA

vc x

- 119 -	 ' 1



zz
I-
4js
s
0
u

W
300
Q^.
s

t
J
W

a
H
O
HI
S
O
2
•

H
W
N

N
z

O

or
0

N

W

0z
i
•

a
i

J
LJJn
Wu
z

a
0
i

u
11

uH

W
d
0
J
N

*

•
O
11
i
N
O

0
N
A

O

O
O

Q
IA 1^

O =

O M
a, Aw

r^
• J
O • tY •

•a
u	 11 11

2 •-1 ^1
O v 11 S d
_ Z O Z

1► Oz61{. MZ 1- ►-
M	 u'

Ob

/y
in	 1
W) 0

.r
O
^ v

O J
L'? W

1
., c
•
O
O	 11
O P
Nr1 • w

^. vl
• N

^ 11 1
J .•
• AA «^
04

9z	 •-

Nd
M W

1r =
" CO
Q

Q

r
E

M
PI

t

M
m	

,

M^
w

u

s

z0
v

W
W
t
O

O
•z
O O
'D C)
♦ J ►
or J •
1- i N
• Ip W
J P O
ZOz
♦ IL /^1

oc	 =
u Y.r u ►
w W •
a S A
a u • ^+
v, • 1A d

0: It • •^ J^ A ► ar NC
►. H i •r ►. 11 0"

1^ i W_ 11
161 11	 0-
2	 2 11	 d

0"	 u a o
z W	 Z^/uJ0
_ 3C	 Q

z

Q►

•
N
W

PI ^
1 •^
11 ► z
z o •.
= zz
w
M W •
• N •

^ Ns •

•• a W
A 40 N O
1 .J z
04 0 i i
IL 1.
o •
JO • N •
N t9 O r1 N♦ .. ,p	 •
WO ♦ ODD

!d Q Z'1.
JW

^1AZ
00 
• 1.	 w

N ID M- W ••lF-
I cri ♦ u W zIJ

p Q Om Nuzo wu	 49 04
i . O	 d 1
• in I~ H >< 11

i	 ^ a JGI V
x..11 ' %D of	 i w

•tA ma
•	 • 1^ W O Y

O; W z 'O • J J •z) • • "-No J ►r
r

0-1zZ W im OZ X Z 111-2 zO v %o " &.0 • O

r/ H Z 2 LL ^+

O
1A IA

ll

uu *
	 *u*

• . • • • • • • • • • • • • .. • • • . •. . • • . • • • • • . • .. .
^INA1r1A <1^mP0 ANMa 1n^o 1. 00► 0 •+N M• Mf^01^00. 0^1N 1"1•IA ^OPPP&PPP& OP O 000000 OOO	 •+•+NNNNNNN
"04 pq 04 04 G""A M N NN NN NN N N N N NN NN NNN N NN N N N /V N N

,1

- 120 -



t O

st

4
H
M

•b

F• M

J 1.1

^ W ••
p ♦ •
N 11
r

• N in /'
r 0 N O N

do
O fY
r 46.1 «+

w 11 0-
N	 0 z

W ^1 ^ O O •
a. 1A O N

AP rarw u WA	 IA J J /D • Z H
9A	 Nf W H O W 2
N	 O• a	 O z
H'	 r A 0-0 N ► •

A N	 0 11- • O^f m	 J	 O N • Q • ar •
0-4	 16j O	 d+ a: 7 flu r1	 Ca	 _	 •	 t• CC 2	 J /-^ •
v —^	 p	 j u a •• v ••

X 40
•+ ••	 ♦ 	 w r t9 a: O N ^O
r r	 ►-	 A 2 O • ►- V Cz u.
J J	 w w	 .. M J	 $- .y • i0W L► 1	 A	 J J W	 N i 1/► A	 • H PM •
JI 7	 v m+ 	 W W 2	 a: 1 M cr Nf .•
O 0 	 01-r	 'm 310 4 or Ir
JI •^	 J J	 000 .ru0 •N • O A	 mi

W W	 H	 • •r CC h LL a • 1-
11 11 W Cos 3 :2	 '+NMm N1 %+O	 M

CL . .O0	 ^2u M •r H to ALA•• A O C]A0N m."I .•AwNfto •	 J • J	 Ua:N NJ 1, in Y , IT L7 Oft ^+W r W ^Y>>
•r ^/N 1111	 1111	 P P	 •04	 • • N 2 J Y	 Pm

1	 1	 11	 • • r	 .r 11 ir0 • O r •.
-1 ^• II 0% JI w ft 	 r 0-2  ft J CC	 W O •+ N r OA M •
.r w	 .. N .r .r w » 0 ^• • r	 O N F	 r a:	 x W.r	 w MP	 W %+ .r 0 O H	 'O z 11 N J	 N 11 0 0 .E O
r *A& V4 r	 r r %+ "" .o	 0 11 N rl W	 a: r •r	 Z
W JrUj	 W WJW Wr s ►r r021A r10	 rr N of Ida r
2 W J a	 =7 WrF-H Z 0 0f. O a: N%V	 v m	 r•W z
G =W0000J ►y ►+aGa;	 at	 um I`	 16 u.Z•+m0
N I+1 r 0ct0w

HO	 1^_=	 W /w FO O ^711.•
ti	 .^	 .^ W1 O
1A	 LA N N

O 	 a ^D	 P N
N wl	 N

uuuw wu

N
O
J
O A
I O
I • A
N ou
W
	

W
1 O	 u

s A P•
	 z

r Q- ♦
	

W

a:
O W '! W
	

WM u .o
M ^ W

W v O
O	 0
W x J IV. O L► 	 O

0 W u cc	 H
O	 v v IA
J H M M	 N
W N	 H
a O as z

r• O V C'•
i

I9
	

N•	 1	 W
1 J J	 u
W W V

1	 ¢a	 L[Y 1	 a
3	 w ^.
on
	 %a lG O
w
	 • • tQ

O	 OO•r
2
O	 11 11 O

u
	 r

r	 J J
W
	 W &I. O

w	 a& u

O
N

wu*
	

u

!^ •o P O ./ N ^I a 1A ^O F L1D P O ^• N m • N 'O F m O^ O .y N 1°11 a 1A ^O F o P 0 ^• N M a LA
N NN'MIMMIMMM MMMM1 aa as aaaa	 4
N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

- 121 -



O
WN •
N O
s .K	 r

•	 p
N O< N = N

IL	 •	 d
• r O ^
r 11	 =	 M
a in	 ^	 In

• r tt.	 N	 M- .
c . . .	 ou •
• 1V 1^ r ^ p

O W z ^+	 f	 a` H
.^ < N	 o il N st
J z ..O- 46	 -4 IL
1► O N x H	 •+ M r O

1 = a A •	 • Z	 •
"+ 1- F- N	 ^"	 N 1- J
aC MIL W• ./ 1	 67 ^. 1	 J K
Y aAS ^•	 • IL -" = O
7 O•• IL	 I- 0 • O• < J 04 1A i-	 A x r in yl
M s t/1 w M i 1- •" 1 1

z •- 1A 19 W 4A w	 l	 F" ./1	 O Z
O 2 • J 9C in 0-	 CD 1-
u W ! i A	 • t •^ •• • d x
•• ar •, ac z

< N CL U • ♦ 	 • a<	 . ^o
w d ." 1- r" p	 C7 u G, +^ ..

AL a 1	 • z & z N	 •
? i r OL

•=_ • x
4 

•0 P. .r d
a •• Z -^	 • s z	 O	 x 1- ac
♦ J z • J 11J"[J r Z 6
J o w aaw	 wa occ
U. 1- d ^!► 1- • 7 ^l1 r .A	 • .A 1— O V z
06 I— M JW in 	 OM x O► w
0 0 = a	 w - • ^- •y V11 A O • 'A r • A • !1 • • at M t
a V • Jr on -A I-&	 W I"W i -"1-
^p • W • • • • • INK	 .	 .	 • • • y
• Ic im ac •	 a z	 A o0- 4j
a 17 W a Ire 4L J •" d	 n /- IL at W z

• • O 440-	 •	 • M .1- Jru • O•
11 •+ U x IL ct x 6j Pic	 " N w

IL toz$-0aczzz•s ac••.-
JQ Y .r x0" Uv •.•k1v • U W"[
U. a n N	 Z wo	 •	 O 04 M it
4 0 w 0 i► at U. Q 6 PI Or
ar u 1` 4 .. w 0 11 «, u 64 u » t it a o
D ••^ ••• r	 r" z r"	 «.	 . «r s 1^

M M	 M	 d1	 M

.^	 M
p M	 •.

^ V U tJ •

4

•
W
u
W
OC
W
W
W

1-

W
a
ac
u
W
s
r

O
r
a
a

r

04

c
04

s
aZ

W
ac

49
z
lu

Z aL
ur

6A

•• W
1 ^
Y Yur
4 Oms

r.
O
u
WV

W

r

Wa
W

S
N

M

W
W
z
W
is
W
W
v
a

N
ti
s

t9
z
.r
a
W

U

W

a
a

J

W
0

W

N

4A
at

N	 OM	 P
.4	 .y

u u U*

J
•
O

ILr
x
Z
u
p
1-

x
z

A
1- .-
J J

w w
in In
M

p- J
X . ar

Z ^ aC Ic

11 .4
v 11 11

a

x 1& 4 3cZ a1 1- 9

w
m

V

O
m

W
IL .+
O ar

J ••+
aoaC r

O
1 ^

a ^
co r
r`

►- WO J •
A

Q A A
19 ^'+ 1
A 1 Q

w li Y
Y

• -'. •

W • .r p
s cz
ss so
•"oou
Z v w ^►
0.. Id. l6
u 0" ow 0"

i g j oo 4444 • IA;9 4P O ••NIr P 1A ^O fr ^ P O ••NI1 +r 1A.p A <P O .4NM Z49A 44 - AOW-f+N1•* 1• fk f- 0 aO aAID a a 40604p• PPOk O, 4pk oP PPOCoco
NNNNNNNNNNNNNNNNNANNNNNNNNNNNNNNNNM1MMMwo

- 122 -

I

i



O
A

0

O

w O

N •
a M
.r

O r ^+	 N
J z
•7	 z

0 •	 J

z zzW
.n • •Z •p

w+NG M1

A ^D^U O	 O
W m.zz11 2 

O8004 , 00 O ►-
P	 eo u

s" o J	 11..
uu

0 J 1111	 =	 11 1- 11
v

JA
6. W	 =

6z O
=110=0
L ^.+ L t9

^•7 2^
1-

n
>L
W

O.
•

17

2

I A

Z; ^
5
Wr

4A
CID;,I ).  P

.j awy N 2 ';Z O
ac 1- S \ 1-
f- 1 4^

♦ ao •4o
o W

W ^+ 2
d • 7

W O • ^- V1
J u 01-

.1 M J	 1^
V` ^+ N p O

W z
w yl LJ t r..4 • Z ♦ •
Q r V •
M^ • H z • M W

1	 49.1061 goo
zo0Nz wA •

I- M- J O •
11  r11 u d

11	 11	 2	 P.
H Z .. a ^+

Irly o1..^ ^^
M^ z I^ Mw MA M

T

r

e
W
a:

ar
W
d
T.
Wp-

wu

AA

N •=-1

A w n

! 1 ^
INC at	 a •- u
7 Y ac W
• '7	 11 r '^

wr • N W
•' N	 ^. Z d;
a rw ^

D	 v p

0 z	 m	 1 i T
u o	 a Z
«+ u	 ..	 ^, _

wr W♦ ♦ 	 0 L. wy u
O •+^	 O 7 7 W
.4

1	 1	 u	 1^ • W
11 aL ac	 w 1 li

11 .4 a:
« •	 •	 • Iv

1 .4 M	 y/ 1 .r • O.
Q •+	 LC 2 H

V A O	 • it J J J '7 z 39
.7 ZZ	 7 WNN /-1 N
• 000	 N WI-a I&

.^+0UU 11 N 11	 1 Oz
vw O 11	 11	 11 A 7
O 11 11	 11N a: z a
z N ]c " z z z •• 11
OJ.jJ 0 — U. JJ J
u 0%A0m6. z NN N Oz

.4

A
*u w

. ... . ... • . .. .. • . .. ... . . • .. .. • • . • .. ..
IA ^Of• l0 P OWN 1"1 ! 1A^O1► 0 PO ^N M ! 1fl .0110 49 PO ^NM! 1A^O 1•• POcoo  0 0 w+ •" •• "ON •1 •• •• m" N NNNNNN N N fV M MI M M M M M M M M t
MMMMMMMM Mwl MMM MMM MMMMM MMM MMI MMMM MM •r1MIMM1

- 123 -



v ^ ^

2 o i^

N ,^ 1
v i

A G (►̂ i
7 ^ J

i . L4
IN h
r•1Iv^N
V `^ O

II•. fQ ?

I	 1'i

O
w

► u
I Z

♦ 	 A
Z* Z

1 Q' <	 .1
1 Y 0 ..
r7	 a

• 30-	 z

1 •• h «+ u
IO a ^
! 2 II /-1
► O ZH
. a• U S O1-^2 	 a

Z
: 11 ^ et	 /1

IIb -• .1	 w
Iz	 2 !

1 r	 r
1 O u	 O O
1 2 ^.	 z	 •"'

r«^ J 	 .r 0

wuw

A
Z
J
N
Z

1 J
N

z 
0•. 11
^ZA J
2 NI
J W

A 0
Z o ••
7 N
•	 1

.r
-. Z •
a o ►-
2 —0
o w .z
u N a
«,	 ... w

p .r N
♦ 	 Z •

♦ J
O	 %A •
.^ Z W

J Z
11	 N 1 J

Z W IA
J A t D

ZVIOJwi Z
'7 W • N ^ O /►
• o W •r m

••• 11	 .^.	 1 ^1
..	 11 IA 11 11
0 z a,	 OZZZ<zz 1••

O .J J J J
H W W •4 O 1- la

N
ao

w

I
0
O
•
t
t

A
t
7
N
O
O
u
1.1

11

Z
7

N
.^ p
N Z/p AO
«+ r u

7 H
1- •^ pr
00•
19 z o
A O W

• Oo • O
W O• t .r
A r ^
Z 11 z
7 7

^ Z N
v 7 r
o •oZ •r =
O r+ Ououz ••1
.. O ..
1.uw
41.1 1.1 1.1

n r
A .O A
a) aD m
.4 .• .•.

M
N

e
o •
H
O 1
u'	 I

d 1
t i
W
1-
O
• n

W 1-J a0
A I

2 O ^
H
lot
Z l9
a -•^qmp

N 
O 

1
CD .i
< W 1• J
cc • I0 1

=ul
4AZc
1-
O •.
• Ix

W O
O ••

AY1^
7

1 W I
t.7

1- . c

h1•l
o^ u I

1. 1► 1
H 1.1 1

M
O
«1

N
Y
W
m
t
z
I-u

Z
0u

Z
t
J
W
Z
z

u

z
O
N

1
Y
u

OD

uw

z
Y
7
11

.r
Z
><

P
a

W

•

.. -w
V A
w(4 A 1
o • LM a

O ^ •^ «^ 1ti • 11 Ii► N
to	 1r	 . N
., u ... In

2 '^ • W
0 • ZP V
1- %A -) W O►- • w,. a
a • •, • d (o
1,9 2 v n ^
-► .a a .r d

h• 2 • O O
O & O oo 1 1-
0 Z4j • a

w•	 r V a a
I- ti	 ry i
W /D	 - A	 W
• .r	 J1 O	 d
A ^	 • • a' J
P >	 >tc I- u vs
. O • •°I W J 1•.
III	 J 0- Z 11
WW on
1-1- Wt 1" t	 IL-m Iy	 Ck: Z -' a O
I.Ic	 Oo I.uJ
INS 2	 i. w 0+1 h N

O
Ir A IO
a140 P

w uw

^.fV 1i1•I11.O1+ 0 PO• •INM •1A•OAOP O	 0M OA aO k 0-4 N m 0 0ato0O.0.4
Z was • • • t ♦ IA/A Inv► IAM 1n w1A1A 4 44 to 44 4 40 OOti H p- 1► A /► ti!► 1+f► `O
M MIMIM MMM MI MMMMIMMMM+^I

A
•'1nM MMf M MIME MMI /+fMIMMMI nM MMIMMIMMM

x K +c

- 124 -

•elt;LNAL PAGE IS
OF POOR QUALITY



It

fly 	.O
• ^	 IN

• +y =	 N
>1• 1-. 1/1	 •	 N
u •N	 ^ •
S •'•A	 =M
W Y OZ	 tr> > Y w	 w
Lai ^• W M	 •
aC •- n •	 N A
W 0O•4	 NW

z J 11	 O •z O N 	 at •^
• t t ^+	 u	 •	 Y •

.. w
t Y O	 •r .^ IC	 W fiO O	 • A '7 • n !

W Ok	 •- W • • O •W u •	 M	 JJin
u z 1-	 ^I► V1r^
z z W O	 ^+	 ow	 0
W ►+ a: O	 It	 z	 .
It O W ae	 u-1	 O	 J .^
W n {^ •o	 .	 u	 IA	 •
W W W	 ^-	 1	 W P
W 2 a $-	 Y • 1 =	 W

j 04
00 V J z a:	 ^IW- I z	 •

W N N 1.7 O W 11 31	 H	 1	 •
! N N = = O w	 .. .
O 1A 2 O J h- r)	 ^] J •• 2	 ••

00 O J W •	 zt.l- u1A 1- 04 w W aC 0	 J n O Z	 O
u 1- 3 W	 u Or n 1.1	 a.

00 < 49 0(2 ..	 ..,..c^«•	 ..
O V' !^ J ....	 ..	 O Y	 O

d" 2 O ♦♦ ^O ♦ ^3•0 7WO•r N O 1 N •+ Ifs	 C J	 1-
0 u _= 1- • r•	 z	 V

W ♦ • u » 11 /n I- A	 u	 u
a. • < 1A .A W z u •	 u 0	 u
u Y O W u 0 /A. 1- •+ I- u 1- 1- • W Z	 W
J -2 W • •	 • ct cc ^ 04 O2	 0 0	 O
1A O W• 7c 00 7 N 0 0	 W J

11 O O	 Z 17 11	 11	 . W — 11 04 2 • H W •
I- a[	 11 it	 ti z z u 11	 11 •• 11 O O	 •-	 qw 1 n •o1-	 .r 1- 1-4 u z 11 Z t • 0 p- ;d	 • 1'-	 1 ac 1-11	 N AA a: O .- Z 1-1 = L » O z = Z I- Z t 1 Q^11 n 11 1A 1- 1- z .Afto at >> 00z u f- •+0 "0z 1	 =
•+	 O O M O •+ 1► Y N N 1► 1- 0 z I- cr Z a 1	 !tY NJ zt0 u1.«+ 2IV I- Gcac u00 WHailzwO• • 0
1-1-NZY-) O 1.1 a:a W	 W

O O ^+	 OO N O	 O	 O
N N u	 W	 0

P	 P	 P
w uw w uw w uw

Z
at

W Z
d< W

NMl1A^01^ OPO ••eNM! IA^OIr OP O •^NMlIA^OPOPO -I NM 11A,01► OPO^memo 0WOO&O && &0 0000000000••-l""w@""""v4NNMMI•eM MMMMMM MM M MMMMM!!!! !!! !'!!! !!!! !! !!!!!

k x

- 125 -



7

_Z

0.
V^

ti
1
Y r

Z ,

t^

J
dd
Z
O
OW
4
O

R R R

•

fL
fY
W
r-
2
ar

W
2

.7
O:
t>D

IL
tY
W

Z
►.1
R R

•^ s
A r
r ^A N O

N • J
W w s •
1^ A Z O• .. O O
N .r H .^
s s N •

•^ = O
Ju w W O
t H P W
fJ Z No ! •
n Y N .-
• • r W O

Z! PZ+

co
40

• Z N . .w N
O u a+ w w o J
= J J 1-O— 4a w O
O • pW "0O^ Z O
un •d rQA nS N
• o r > f- .+ 4/1 W

010- N H . W f^ • •
Zd1 .rH Mr =ti p
004 J S. • 4w r•+ •
U . . f- w Q •

•• .n a o ^r+ o o r •
fsa «+ .•um .. •
7 fn • •	 «+ r n O J
W P.- N Z 0	 r .r

S Z j J •	 u
64 o :a «• s	 u m !	 •r c f1 s ....
W O O N 11	 •	 •
Z % N O OOIf
04 O• .. J O H	 1

Z H N P O J 11 11 11 J
O Z 0—

O YV Z GIll M wwU
_ = W 2 0 I u of	 11	 11	 of A "/ H d

m O= ZOO A 11- • QwJ
u0 0.4uJ t Z t 0 %DA 0.4N0-

N V 004 t Q 29044.4 " F/ G i 1-

U U R UUR R

f:
N
r~
J

7C7
A
Sol
•	 W

^D	 J
M	 O

#A	 r
f^
•	 r
•	 O^	 nAA	 '
••	 o
	

M
O
	

O
Q	 Ir	 O
N	 O N

f-	 A	 O
O	 =
	 IN-
M 0v r	 !^	 O

W N W cap
r ^ ^
n+ 1L • _
ac ^- fr o	 O

•
Ob	 04
.r N • S
os^ u r 1•
• • t N J
• • ti W H •

4- JL
	

J
0 0 .0 0
•z • oA r 1:
	 r

10	 .•	 11 1-
r rr
	

N
p^ H	 J W
v'1	 t
W s	 O ^

M
4w O	 W^
W W
	 O «^

f^	 O
f?

O
O
N uuu

	

.^N p1IfA^O1^f; POrNM Iffr ^DAO POMN I '^1l^fl^0AOPOANMIIA .DAm 	 i•	 r•+a•^+•yw•.r•wrNNNNNNNNNNMIMMle1M1MMM!'r! 	 ^

X

126 -



WJ
m

d
I^

O

W
SH
r
O

A W	 t^
W	 z
J <	 N
m J	 ^O	 <
•+ n •. J
ac oc o 0s W .^ p
s ^-	 oc
.. = O W
>•
	

Z

O V
Z W	 W
W
	 A Q'
W	 O

Z u i w
J
O d N ►-u	 ^ JN	 ^[
S
u
	 W s

J lr J m
W ^•• a:

a
V 1► w W M
O ••^ ^ 1 J u

• Z 1

J a ^w
0 30 s
N	 11

C
Q

M
O
O •
N w
J

O •

r
O J A

o o
M ^ w N H
1 u •y ^a

N Z O O t7
H Y .• O IN.
J • IV P-	 ^+A 1. O
• r^ • O V' Y

• u' 
J •O ^ w •
• r/ ar w J ^+

< 0
J In .. v+ u C

N • Q n Z
•  •i

.
0 mJ0

c^ s .r ^- ^• uz^^r r

O N

. w^	 . A w w
•^-r•x JJJ
0-0 Lij
00 •r 2
• •n Z ^► r ..

M t"J J 
JW Z1-iii
•rte <Zvv r
1r rl p O 1► 1^ Ir
^•• OC U. u w 0464
s •

N M00O V
N N

wwww W 

• • • • • • • • • ;;94   • • • •
POD• N I ;;;Vo  	N9;;
M a R• Z t t f ^' a Z H1 1A 1A 1A 1A 1A

127

rr



N
•y N
w• M1

O ^

O
to O

O
wl w A M
O IA O r t •^A A A A

• O
Of. O 00
r J ^ ^ •

• V
r. L7 •

•A N M •
N r IA 0
O O •+ a Q .b
is z O t co m •^
1-00 d 0.- ^M
U A N

o• I.
z arc

UD o
•p W
z O u

to ..so o .... < ..

r1 •	 .. 0 019 •L]
R or	 Y 1r an •' W w+ Z

Of-Z W GON O •
W z Z tj u z 0 '- 2
or G O at J Z O R coo
O O Q	 .. W !] U O • O O N
N O	 ••	 w	 $- Q V	 O W O	 •
JI A •	 U W O• • W d 0 •v
W •0.0 O	 •	 P a.. 1r OtQ' O	 •	 w• •• r AQ W
IY ? O • •	 N	 204 W • O W W • O •
4 •r •	 %0	 U	 • Vt •	 •	 • 1- ^o	 •

^.f	 Qwab.r w.• !,	 dft	 w ^ M1 hd	 +
f 11 ^H •r	 z?f J— V Y.+0"	 NI VI•^^. f Y1r
K 7 • •	 O	 < O st /1 7 •+ •	 ..	 , O sc 11 7 •

VI N	 NN	 U•+%0 w W w0"	 Nt-z Y W
_ •.r .r	 IrNN0.aA Z N•o	 NOOA 2 •^

•OOW W	 Iii	 u "- •+ OW W
0Z z» 11	 11	 ♦ O O O Z» 11	 • Q 0 z
• O O z z	 11 11	 11 • Z O Z Z	 11 11 11	 rr • p Z

U U	 H •. d• w	 w ...1	 0 u	 04	 ^	 dft A •w	 U H
.•• 1w  •r m	 U R f i m	 O U"	 $- r t 1A d• M	 O N1 /^ ►r M
•, •• .. •• Z Z $ -	 r 11 .• .... 04	 z z ••	 In	 11 .- ...... Z

^00Z........ 00.....fty ^^o
O •1 Y. ^UUY 0u	 NNtA O O^ws V
O	 ♦+ 	 i !•• Iy O O	 1..1 r/ 	 30X1- 04 O O
.w	 N N	 N M
.y 	.^ A .1	 .^ N A	 •^

A N N I" 1"t
A ..^ 1

R R R R R R R R R

«4

w

•
M
ow

N
r.
•
.r

v

O

O
0

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
^OA OPO •rNMrlff.Of• O P OANMRIA^p Ir OP OANMRIA^OMOPONNM•
M moan O04 f& 04444	 amaaaaaa*-0^Pa► O►

- 128 -

^.I



N
w •

JO
A

.. ••1
J •> N
r

♦ O
w Z
040
•u
M
r

O w w w A
Z w N N 4- 00
O n• 1	 1	 1	 1
u• .01 J J J

lbW 1► .. ^O •• ;
ft+rr • Z JJJ J
NIV MI O p" !>!!.V
r a a► N O W	 O

♦ 04 2 11	 11	 11	 11 .A
l^	 11	 11	 11 =
w w	 w a/ 0 M• w w w w Q

11 Z v *No qAO ftr
410 %V r► rr 00•• "NNO
.014"NN4 {d mom a9nr »r•+
N in
M H

A
N
O
m
1^ N

•

10 O
• 11-
w O

la

.r .•

v
Z 0
O •
u In

O O

•^1 M

da up
d • O IAA 2 w •
> N O J O
r {J • •

H Q to w

O r • ...r►r O J •= O L aw
la i 410

w
w Z

W S 0

> O •u

r O O v •
i O .4 W OJ .r C • Z w
W •	 • ^+ Oa ^^ w u .O •+1 O w w	 .^
r • z r • /^ 1• N ^
21C 11 7 •r p
w O u+ ftp qw	 • ZZ w H • a it CIA N N1 0 ^•

a o auin
z..> • a

g+ • U Z 1111 1111	 •.
r." 04 01ww	 w 1.1
J • •+ $- 1► 1r w 1► 	 Oa •d ^+ ^+ Z	 Pb	 o f ^.

V O..• 4w
{• O^ ^tJame••NN AO/r0 r !!1-«+a9
• N

t wr

O
P
.r

	

O	 ..

	

r	 .^
P

	

O	 1
w

J

	

•	 •

	

^	 •n
O v
O J
o s

UP
w

	

•	 A
r w

	

O la	 A
	N • 	 >

	

0 4% 	 r
w A
! r

O	 1
r w

rr
O 1	 :V
Z

	

W ...f	 .^r

	

• rl	 .^

J
	

ftv	 w

u Oti a
0
	

• 1^	 Ftt r M
fY
	 w	 4.r
r J • >
x • O	 1

	

W ^+ E	 w

	

rp i	 a

	

J •	 •r
a	 .•

W
	 r•	 tV•v	 a
t O 4
J 2 C	 +r
O < • wv d • > w

O
Z w A1^ Q H

r	 N r
u Z

04 J w	 a
	11

	
w s	 ^^

wQ••
J a A • •
u	 Ir » O >
IL

	

J	 V ^ 	 r v	 w«•WJOJ>•r! O! •+
•

O
	 .+	 O
O
	

O	 P.+^	 •o
R R * R

;; 40 0 P O^ N M• 1A ; 1► O P O .1 N M too ^f1.0 A eD P O ^/ N M • IA 4 1. O P O .• N
0 0► P.PP00 Coco coo 0•••O0r".0..^....r... wr NNNNNNNNNNMM M

4"1 so 4014014ld/w. w.•ll 4"44 04+4 •/ "Aw/ w.w•A moAAdoAw. AA•1i AAA

- 129 -



t^

C

I

•
O

11

A
J•

1 !

J
Os
< r+

J
A

A !
Z ►^ r
/r N N
N N O

OJ
J J t
t tuo .^
J /- ID

/2	 •
O •

A
A A

Q A !
0 ^ ^

^ N
4A .+ •-
0 ^ 1
ar 1 A

^ •- J N	 •r

•n- !go WW ?11 ! X11 OJa
-0 > > Z	 Z 11 z

O IA m Z Z O& O OO a..r	 ►. Z
m i •^ r/ 1- O $- p- 0$	 1^ a1p	 Z 0- Z N Z 9
^- Z 0000000+0 •-O 

00 N' •+0 w" wdi w W Z
•. uu at 6A

00
NM N A	 m	 P

•	 I	 I	 I
w41 w u wwwsw

M 11f1 O I. O P O •r N M1 I lA 0 1+ O P O^ N M I lf1 O
MMMMMMM I• •III • II f IANNNNN 111

-134-



APPENDIX s

SAMPLZ OUTPUT

(RAWINPROC and ECC-PRD)

The primary output of RAWINPROC is the "input card deck"

(File 10. IO • 6) for the concluding Activity No. 3, ECC-PRD. The

content of the "one-minute data cards" in this "deck" is listed

with the label "DECOMMUTATED OUTPUT AT UNIFORM T1MF. INTERVALS"

found near the end of Activity No. 2, below. Detailed output of

DECOM is listed by time and channel if desired (TEST(7) > 0.01).

The first eleven ten-point samples of raw data (TIME, FREQ) after

TSTART are printed to verify proper input. All input card deck

quantities and computed initializing quantities are routinely

listed. Certain other output messages indicate status and progress

of the computation.

The consequent listed output of ECC-PRD is also included.

Note that ECC-PRD, used in this "no-ozone" mode, lists zeroes for

ozone quantities.

The erroneous Humidity dwell at 23.5 minutes UK • 187) was

due to the reversed order of source deck cards (PECOM line No. 326,

327) .

The large Temperature frequency at 24.1 minutes UK a 195)

appears real. Examination of the raw data (output of METPASSI)

will verify the presence of this irregularity in the input data.

Annotation d), Appendix A, would eliminate this irregular point if,

in fact, it is composed of a short extreme value followed by a few

seconds of noise. The irregularity did not occur when run at the

_.	 — 131 —



i
i

University using File 11 prepared by the University's counterpart

to METPASSI. The output shown here is one of three teat flights

run at NASA Wallops Flight Center on February 27, 1981, using

METPASSI which was then under development.
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APPENDIX C

JOB CONTROL DECK

(RAWINPROC)

$	 IDENT 300700,RAWINPROC
$	 OPTION FORTRAN

(object decks--MAIN, ADVANC, ANGLE, TRACK, SEARCH, DECOM, INTERP)
$	 EXECUTE
$	 LIMITS 05,23K,0,3k
$	 FILE	 02,A1S
S	 FILE	 O1,NSTDLB,MLTFIL
$	 TAPE	 O1,X1D,8592
$	 ICODE IBMF

(input deck for RAWINPROC)
$	 IDENT 300700,ECC-PRD09

OPTION FORTRAN
(object decks--OZONE, ECC, WODC, OZGRID, RL, TEMPCE, WINDS, ADIR)

S	 EXECUTE
$	 LIMITS 05,28K,3K
$	 SYSOUT 08
$	 FILE	 05,A1R
$	 FILE	 09,A2R
$	 TAPE	 07,X1R,,,,SCRATCH
S	 ENDJOB
***EOF

The job control deck above is for the second and third of the

three-part RAWINPROC system. Documentation for the first part,

METPASSI, is presently under way at NASA Wallops Flight Center (W.

J. Speidel). The middle portion, RAWINPROC, is described in this

document. The final portion, ECC-PRY), is operational and document-

ed as NASA Computer Program 3.0.0700, NASA Wallops Computer Program

Abstracts, Vol. XXV11.
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APPENDIX D

BILE DESCRIPTION

(RAWINPROC)

File 01 -- Input tape file containing successive (0.1-second)

values, TIME, FRE , AZ, EL, written h theQ	 y	 preceding computer

routine METPASRI (see Appendix C).

File 02 -- Output disc file to the succeeding computer

routine ECC-PRD (see Appendix C, Appendix A (INTERP), and Input

Card Deck.

File 03 -- Vestigial file used in program development, not

used in production runs.

File 05 -- Input file for card input (see Input Card Deck).

File 06 -- Print file for auxiliary and diagnostic printout

(Appendix B).
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