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1' Preface

The technology base of the AFIT Signal Processing Lab has grown

at an incredible rate. In this author's opinion, future graduate stu-

dents could well spend their entire thesis quarter becoming familiar

with the work that has preceded their own. In hope to ease this

familiarization time, the programs used in this thesis, have been

documented with a follow-on user in mind, and it is hoped sufficient

background development for the reader to be able to appreciate and

understand the problems associated with speech processing.

With basic understanding of the Signal Processing Lab Computers,

the CLI (Command Line Interpretor) instructions, and the Superedit

instructions; this thesis should guide follow-on efforts to further

analysis, by similar methods.

The 1981 graduate students were fortunate to be the first

generation users of a computer-interface to a Cromemco A/D and D/A

Converter. (Earlier projects had to have A/D processing done at other

support labs.) This convenience brings with it a responsibility to

develop well documented procedures for use of this equipment; such an

attempt has been made in this thesis report.

This research resulted from a suggestion by Dr. Matthew

Kabrisky, Professor of Electrical Engineering at the Air Force Insti-

tute of Technology, The research is a processing technique to extract

features (or characteristics) that are important in analyzing gravity

distorted speech.

I owe thanks to Dr. Kabrisky for his suggestions and help

during this work.
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A special thanks is also due Captain Larry Kizer, who is pri-

marily responsible for the AFIT Signal Processing Lab. Only small

parts of this work could have been completed without this extremely

well-planned facility.

Finally and most importantly, I wish to thank my wife/friend/

partner/lover: Marsha. Without her support, encouragement, confi-

dence, and understanding, this study could have been started but never

finished.
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AFIT/GE/EE/81D-27

Abstract

An algorithm to determine energy shift along the time axis was

applied to digitized speech data, which had been recorded at six dif-

ferent gravity levels. The analog speech was recorded during centri-

fuge tests at the Air Force Medical Research Lab, Wright-Patterson

AFB, Ohio. The data was then digitized, Fourier transformed, high

frequency preemphasized, channel compressed, and energy-normalized.

The processed files were checked for time-duration of each word in

both the time and frequency domain. Large time-duration differences--

up to 200 msecs--were recorded; but there was no statistical mapping

pattern of distortion versus gravity level. Time distortion of the

speech energy within a given gravity level was as significant as the

distortion between gravity levels. The results indicate that no

additional time-warping considerations will need to be made, within

the speech recognition algorithms, to compensate for gravity fluctua-

tions.
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TIME AXIS

ANALYSIS OF GRAVITY

DISTORTED SPEECH

I Introduction

Background

Man took to the air by brute force. He used his eyes for

orientation and his muscles to maneuver the aircraft by altering the

flight surfaces. Even in today's accelerated technology, not much has

changed: hydraulic devices ease the flight surface altering proce-

dures; and instruments give accurate position information; but touch

and sight are still the only human functions which are used exten-

sively in powered flight.

Current-generation, single-pilot aircraft stress the human

motor responses to the point that the aircraft "cannot be flown during

full combat maneuvers" (Ref 8). The button pushing, switch moving,

and dial turning must be replaced with alternate functions.

Present efforts are attempting to exploit one other human

function--speech. If voice commands can be recognized by machines,

these commands could more effectively activate many modern aircraft

cockpit procedures which are now performed by sight and touch.

The major problem with processing speech is that speech must be

processed; not some smooth, predictable waveform. The energy produced

by the human voice poses an enigma in the world of signal processing.

The energy which forms the fundamental sounds (or phonemes) of speech

are the component parts of all words in all languages. Phonemes can
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be combined in different ways to produce any vocal sound. The number

of phonemes varies, not only from one language to another, but within

any given language. For instance: the word 'bottle', as pronounced

in some parts of the Northeast, contains a glottlestop (a glottlestop

is a sound within the larynx which results from a rapid closure of the

glottis); or in the South, the vowel 'i' has a distinctively flatter

sound than in other areas, Disregarding these occasional anomalies,

English contains approximately 42 phonemes.

The different phonemes are produced by variations in the speech

apparatus. The parts of this 'instrument' are the lungs, the larynx,

the pharnx, the nose, and the mouth (see Figure 1). The lungs produce

an airstream which passes through the glottis (the cleft or opening

between the vocal folds, or vocal cords, at the upper orifice of the

larynx). The vocal folds vibrate at a frequency determined by their

mechanical properties (taughtness, length, and mass and by the air

pressure in the lungs. The acoustical pressure then passes through

the pharynx, into the mouth and out. The velum (or soft palate) opens

during certain sounds, such as nasalized vowels, and allows the air to

also pass out through the nose.

The speech apparatus can be configured in three different ways,

giving rise to three different phoneme types. First, the vowel sounds

result from the periodic opening and closing of the vocal folds by the

lung air pressure and the laryngeal muscles. As the vocal folds open,

the velocity of the air from the lungs reduces the air pressure be-

tween them. They then close, causing another build-up of air pressure

in the lungs. The rate of this cycle is the fundamental frequency, or
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pitch of the voice. Secondly, the fricative sounds, such as 'f', 'sh',

'th', 's', 'z' are aperiodic or noise-like sounds. They result from

turbulent air flow between the upper teeth and the lower lip, tongue,

or lower teeth. The combination of the first two phoneme types, that

is, a periodic sound and a noise-like sound, produce sounds such as

'v' Thirdly, the plosive sounds, such as 'p', 't', 'k' are bursts of

acoustic pressure. The forward parts of the mouth (tongue, lips,

and/or teeth) release this energy by suddenly opening and freeing the

built-up air pressure.

The vocal tract can then be considered to be a variable

acoustic resonator, which is about 17 cm long. As with all acoustic

resonators, the sounds which will transmit through it are highly de-

pendent on frequency (the sounds that correspond to the resonant

I ~ frequencies are transmitted at a much higher amplitude than those

that are far from resonance). The important frequencies are those

which have integer multiples of 1/4 wavelengths which will fit

*.1 exactly within the length of the vocal tract (17 cm). These reso-

nances or formants are at: 500 Hz (1/4 wavelength), 1500 Hz (1/2

wavelength), 2500 Hz (3/4 wavelength), and 3500 Hz (1 wavelength).

(NOTE: Some frequency transmission continues up to approximately

10 kHz.)

To digitize human speech, a sampling rate must be used which

-= is high enough to capture all of these resonant frequencies. For a

minimum of two samples per cycle (Nyquist sampling criteria), a

sampling rate in excess of 7 kHz is required.

The above information provides a basis for data capture and

4



data analysis of human speech phonemes; leaving two important

questions: 1) Do phonemes contain the essence of speech intelligi-

bility? 2) Can normal signal processing and measurement processes

such as Fourier Transforms extract the characteristics (or features)

of phonemes? The answer to both questions seems to be: 'yes' (Refs 1;

6). Based upon that assumption, the AFIT Signal Processing Lab is con-

centrating on phoneme characterization, phoneme processing, and phoneme

based recognition processes. The assumption seems well founded since

these speech sounds are the energy which the human ear processes in

its speech recognition function.

Phoneme-based methods are among those found in the ten or more

speech recognition units, which are presently available on the market.

These units are single-word recognizers with recognition rates of

95-99%.

Unfortunately, these impressive recognition rates decrease

rapidly outside of an ideal lab environment; such as an aircraft

cockpit, where speech is corrupted by two major factors: noise and

gravity fluctuations. Much work has and is being done on the effects

of noise and how to best counter it. Communication fields, unrelated

to speech processing, have contributed many of the breakthroughs in

noise cancelling. Much more research is needed, however, in the

specific problems that the human voice produces. Unlike noise, the

second problem is unique to the aircraft cockpit: the distortion of

speech which comes from increased gravity during flight. These in-

creased G's can approach six or seven times that of normal gravity.

This applies excessive stress to the entire body. Two possible
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sources of distortion exist: 1) The vocal system or the oxygen mask!

face combination could physically distort, which would cause frequency

shifts; these would occur if the mechanical properties of the vocal

tract, face, or oxygen mask were to change. 2) The stress on the body

could make it more difficult to speak. If this is the case, the fre-

quency would be relatively constant; but the time which it takes to

make certain sounds would change.

Summary of Current Knowledge

Only one other study has attempted computer decoding and ana-

lysis of G-stressed speech signals (Levine, Ref 4). The data was

insufficient and uncontrolled, which led to inconclusive results.

However, the excellent research methods produced evidence of a tendency

toward a time shift (or slowing of the speech) as the predominant dis-

tortion.

Objective

The objective of this study was to provide a systematic and

documented method for extracting the features, or characteristics, of

G-stressed speech. Thereby providing the tools for further study;

and providing verification of the results reported by Levine, which

really must be considered anecdotal because of the small data set.

The reason for this objective is that an extensive amount of data will

need to be processed tc totally verify the source and extent of the

distortion. Without a systematic method, the same processes could be

repeatedly performed. Positive results would produce a mathematical

expectation and representation of this distortion. With that

6



information, a speech processing/recognition algorithm could reasonably

be expected to counter the distortion. Negative results would be:

1) Speech does not distort under gravity loads in any predictive way;

or 2) The distortion is not speaker independent, nor can it be made to

be so. If either of these conditions are found, and the distortion is

extensive, current technology offers no certain immediate solution.

Scope

The data was limited to a 15-word vocabulary from one subject.

This was principally done to rule out effects of speaker independence,

for the initial study. Utterances of each word at six different

gravity levels was then processed for feature extraction.

Approach

This research was divided into four main areas:

1. Data Acquisition

a. Original Recording

b. Editing

c. Analog-to-Digital Conversion

2. Data Reduction

a. Discrete Fourier Transform

b. Channel Compression

c. Spectrogram Production

3. Feature Extraction

a. Word Length

b. Frequency Length

4. Final Analysis

7



Assumptions

The only perceived hope for a solution to the speech distortion

I and classification problem is digital-computer-processing techniques.

The extent to which speech must be processed, to make it a manageable

sized data set, raises questions of maintaining the signal integrity;

especially since many of the procedures are not truly reversible (for

instance: a Fourier Transform process which saves only the magnitude

cannot be inverted because the phase information has been discarded.)

Care must then be used to insure that the techniques involved do not

impose information onto the signal that might later be recognized as

distortion during signal evaluation.

8



II Data Acquisition

Original Recording

The data tapes were produced by the Aerospace Medical Research

Laboratory (AMRL), Wright-Patterson AFB, Ohio. Three subjects repeated

a 15-word vocabulary at 2G, 3G, 4G, 5G, and 6G. Regrettably, only one

subject established a "baseline" at IG; without a "baseline", the data

from the other two subjects was useless for the initial study. The

words used for the test were: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, frequency,

enter, CCIP, threat, step.

Editing

g The original tapes were recorded on a 4-track, Teac 40-4, at

15 IPS. They were edited onto a 4-track, Ampex-700, at 7-1/2 IPS.

The speech data was recorded on channel 1, and the editing notes on

channel 2. The speed reduction and the elimination of nonspeech in-

formation reduced the 17 original tapes to three edited tapes.

Analog-to-Digital Conversion

The audio system of the Signal Processing Lab was connected as

shown in Figure 2 (for configuration see Appendix AI). The sampling

rate was 8 kHz with low-pass filtering at 4 kHz to prevent high-

frequency aliasing (the filter blocked higher frequency harmonics

while not attenuating any important speech information).

The program used to digitize the data was "audiohist" (Fe

Appendix B2), which was produced in concert with Capt Paul Finkes

(Ref 3). A simplified look at "Audiohist" can best be seen by studying
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program "Audio", which details only the digitizing function (see

Appendix Bi). "Audiohist" added voltage-level checks, editing of the

file size, and histogram production (see Figure 2).

The original digitized file size was 88 disk blocks. These were

256 integer word blocks, for a total word length of:

Word length = 88 X 256 = 22528 integer words (1)

Sampling at 8 kHz made the original file time length:

Time length = 22528/8000 = 2.82 seconds (2)

Most of the words were less than one second long, but the tape-

recorder-turn-on time and coordination with energizing the computer

sampling function required a longer sampling window. The files were

then checked for clipping and edited to 24 blocks or 0.77 seconds in

length. Both of these processes were performed from within "Audio-

hist." (NOTE: The word "CCIP" was the longest word and had to be

extended to 32 blocks. Because of the difficulty which this block

length inconsistency posed, "CCIP" was eliminated from the initial

analysis. It could have been included and treated as a singular case,

but that seemed inefficient for first-time testing. The files then

consisted of 6144 discrete amplitude values (24 blocks X 256 words =

6144 words) that were spaced 1/8000 of a second, or 125 lisec apart.

The voltage range of the A/D Converter in the Cromemco is ±5

volts. These voltage amplitudes were stored as 12 bit, two's

11



complement, binary numbers; with the most significant bit (MSB), which

is the sign bit, extended to fill the full 16 bit integer word of the

Nova Computer. This leaves 11 bits to contain the voltage values. If

all 11 bits are set, the full dynamic range of the sampler has been

reached, and higher values will be clipped.

The full-range values decode as + 204710 (which is +211-1).

So:

+5.0 volts = 2047 (3)

and

+1.0 volts = +2047/5 = +409.4 (4)

(NOTE: The internally-stored, computer representation of the analog

voltage values is in two's complement form; therefore, the transforma-

tion shown in equations (3) and (4) must be used to properly recover

the actual voltage values.)

All of the filenames, G-levels, words, and original tape

numbers for subject 'C' are in Appendix A2. There were three subjects:

'C', 'M', and 'S'; 17 data tapes, one or two word series (depending on

G-level); three to five runs per series (depending on G-level); and

seven or eight words per series. (The runs were individual events, or

spins, in the centrifuge. The word series were different ways in

which the words were ordered for presentation to the pilot on the

visual display.) A list of all filenames for all words is in Appendix A4.

12



Each word was assigned a different filename. The general file-

name format is either:

XX X X X X word position in the series

run number

series number

tape number

subject identification

or

x X X X X

L word position in the series

word abbreviation

'T' (for training)

tape number

subject identification

Example: If Subject 'C', on tape number 3, during series 1, run 2,

said the word of interest as the seventh utterance of that run and

series, the filename would be:

C 03 1 2 7

or, if the word of interest was 'enter' and the utterance was the

13



fifth one during the training mode, the file name would be:

C 03 T E 5

The filenames are rather complicated, but were formatted as a refer-

ence to the original tape documentation (see Appendix A3).

14
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III Data Reduction

Discrete Fourier Transforms (DFT)

The first data reduction step, after editing, was to find the

frequency content of the words. A Hanning Window was initially con-

sidered because of its advertised reduction in high frequency aliasing;

but since Neyman (Ref 5) reported no increased performance with this

window, a Rectangular Window was used for simplicity.

Performing a DFT on the speech files is equivalent to passing

the words through a bank of audio filters and noting the amplitude

value of each filter. The DFT operation is incorporated in program

"FT32V" (see Figure 3 for flowgraph; and Appendix B3 for program list-

ing). The 24 block, or 6144 element, speech files were DFT processed

at a rate of 64 elements per "Call' to 'DFT4' (DFT subroutine). The

64 element output, from 'DFT4', has only 32 unique values: The first

element is the DC content of the speech file; the next 31 elemental

amplitudes (or frequency amplitudes) are integer multiples of 125 Hz,

ranging from DC to 3875 Hz (see Table 1). The frequency separation is

found from:

;I Sampling Frequency
SaElmnt resed = Frequency Separation (5)!: #Elements Processed

or specifically:

8000 Hz (6)
6 125 Hz

* 15
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TABLE I

Elemental Frequency Values of DFT Process
Program 'FT32V'

FREQUENCY (1) O.OOHz FREQUENCY (17) = 2000.OOHz

FREQUENCY (2) = 125.00Hz FREQUENCY (18) = 2125.00Hz

FREQUENCY (3) = 250.OOHz FREQUENCY (19) = 2250.00Hz

FREQUENCY (4) = 375.00Hz FREQUENCY (20) = 2375.00Hz

FREQUENCY (5) = 500.OOHz FREQUENCY (21) = 2500.OOHz

FREQUENCY (6) = 625.00Hz FREQUENCY (22) 2625.00Hz

FREQUENCY (7) = 750.OOHz FREQUENCY (23) 2750.00Hz

FREQUENCY ( 8) = 875.00Hz FREQUENCY (24) = 2875.00Hz

FREQUENCY (9) = 1000.OOHz FREQUENCY (25) = 3000.OOHz

FREQUENCY (10) = 1125.00Hz FREQUENCY (26) = 3125.00Hz

FREQUENCY (11) = 1250.00Hz FREQUENCY (27) = 3250.00Hz

FREQUENCY (12) = 1375.00Hz FREQUENCY (28) = 3375.00Hz

* FREQUENCY (13) 1500.OOHz FREQUENCY (29) = 3500.OOHz

FREQUENCY (14) = 1625.00Hz FREQUENCY (30) = 3625.00Hz

FREQUENCY (15) = 1750.00Hz FREQUENCY (31) = 3750.00Hz[ FREQUENCY (16) 1875.00Hz FREQUENCY (32) = 3875.00Hz

17



The size of one of the time slices (of 64 elements) is:

64 X 125 usec = 8 msec (7)

This time-slice size is less than the shortest possible identifiable

speech sound (which is approximately 10 msec). The block length of

each time slice is:

256 words/block = 1/4 block (8)
64 words

Saving only the nonredundant DFT elements left 1/8 block. The next

step in Figure 3, logarithmically increased, or preemphasized the mag-

nitude of the high frequency components. The need for preemphasis

arises because of the energy distribution of speech across the fre-

quency spectrum: most of the speech energy is concentrated in the

frequencies below 300 Hz; and above 500 Hz, the energy must be pre-

emphasized to permit energy comparisons with the lower frequencies

on the same scale. Several forms of preemphasis have been used (Refs

5:19-22; 7:669-670), but an increase of 6 dB/octave, starting at

500 Hz was used because it experimentally produced the desired high

frequency highlighting on the spectrograms of the words. Preemphasis

is also believed to closely simulate the processing performed by the

ear thereby treating the data in a more human oriented manner.

The next data reduction step, shown in Figure 3, was channel

compression. Adjacent pairs of the 32 element arrays were combined

18



and averaged into 16 elements (again a nonreversible process). This

left a file size of 1/16 block. Two copies of this 1/16 block file

were made; one which maintained the original energy of the word and

one which was later energy-normalized. Energy normalization was

accomplished by dividing each element in the file by the square root

of the sum of the squares of all elements--according to Parseval's

relation (Ref 6:125):

En = 2 + 2 x2 1/2 (9)

n 1  232)

where

En  = Normalizing energy

xi  = Elemental values of the 32 componentvector produced by 'DFT4'

The normalized vector/array/or file was then found from:

, I  x2  x32x 1 + + .+ --) (10)
in = n en " n

This guaranteed that no single element was greater than one, and that

the total energy of the file equalled one (1). The step compensated

for energy, or volume, fluctuations that could have arisen from

variances in: record-levels; tape quality; equipment temperature;

ambient air temperature; and most predominantly, speaker energy, or

19



volume. None of these variances, unless excessive, thwart human

hearing, which suggests that something akin to energy-normalization

may be routinely occurring in the function of the ear and brain.

The preceding steps were repeated 96 times to complete the

processing of all 24 blocks (6144 elements), which produced six (6)

blocks of processed data (96 X 1/16 block = 6 blocks). The un-

normalized files were saved directly on disk. The energy-normalized

files were further processed to find the beginning and end of the

word, and suppress the energy of the nonword data, before being saved.

(The energy-normalized files had an 'E' prefix added to the speech

filename; the unnormalized files had a U' prefix added.)
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IV Feature Extraction

Spectrograms

Spectrograms were produced for data-quality verification; a

step compelled by the extensive processing and the number of non-

reversible processes, which were performed. The spectrograms of the

digitized speech files produced by "SPECGRAM32" (see Figure 4 for flow-

graph; Appendix 84 for program listing) were compared to the ones pro-

duced by previously proven programs (Ref 2). The parameters within

'FT32V' were then tuned for proper high-frequency preemphasis, and non-

word energy suppression. The spectrograms of one utterance of the full

14-word vocabulary are in Appendix C2.

Study of the spectrograms, permitted word identification

through all six G-levels; indicating that a major portion of the word-

identification frequencies were retained. (NOTE: Frequency variance

was not ruled out as a possible source of distortion, at this point;

however, with the initial objective being to find the main source of

distortion, the apparent small variance in frequency was bypassed in

search of greater changes.)

The spectrograms showed that the most obvious change in a word

from one G-level to another, was a shift in energy along the time

axis. This could result from a change in the time needed to say a

A particular word at different G-levels; that is, if the effort required

to say any word was increased from IG to 2G, thereby requiring more

time to complete the utterance; and if that variance was any calculable

and predictable function, linear or nonlinear then a distortion func-

tion could be defined by that relationship.
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Time Axis Analysis

Initial indications were toward just such a relationship:

Checking a sample utterance of 'ZERO' at 1G and 2G showed that the 2G

word was more than 30 msec longer than the one at 1G. Seemingly, the

energy had shifted--and significantly. Further checks through a small

auxiliary program (not shown here), showed that the average of the word

lengths for the five training utterances of '0' at 2G was also more

than 30 msec longer than the same average at 1G. (Data produced by the

word-start and word-end feature of 'FT32V' was used for this comparison

with a voltage threshold of 1.0 volt.)

Because of the possible significance of this indication, the now

increased need for accuracy, and the fact that 'FT32V' was far too slow

and complex to use for the extraction of this small data set, another

special-purpose program was written: 'FSTART' (see Appendix B5).

'FSTART' established the word-start and word-end (hereafter referred

to as: word-start/end) voltage threshold by the amplitude of the non-

word noise in the file. Thereby ruling out the effects of noise-level

variance from one file to another. The percent above that threshold,

which would be identified as word data, was preset at 75% or selectable

interactively. As a back-up procedure, the amplitude of the frequency

components, produced by 'DFT4', were processed in a manner similar to

the voltage threshold. The difference being that the voltage threshold

level was established by checking each of the 6144 elements in the

speech file for a threshold and word-start/end indication. While the

frequency components were checked for a threshold and word-start/end

indication in 1/4 block increments, and in the frequency domain--
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specifically, at the low-frequency end of the spectrum (125 Hz to 375

Hz). Further justification for using this frequency-change-detection

procedure is: 1) From speech plots such as those in Appendix C1, the

word-start/end would be visually identified by the frequency change

which initially and terminally differentiated the word data from the

noise, and 2) From an audio playback of the words, the word-start/end

would be audibly detected when the amplitude of the word-data fre-

quencies were large enough to be discriminated from the background

noise. 'FSTART' modeled these two human functions, but operated inter-

actively to permit intervention and invocation of engineering judgment

whenever the machine made obvious errors. If the word-start/end had

been properly found, the voltage and frequency checks should complement

each other; large differences could be an indication of a poorly

identified word-length. The threshold percent levels could then be in-

creased to insure that the identified word-length was not miscued by

noise spikes.

Using 'FSTART', the word-length average for the five training

utterances of '0', at IG and 2G, were again checked and found to be

comparable to the data produced by 'FT32V'. 'FSTART' also calculated

the word variance; that is, the difference between the longest and

shortest word-lengths. (See Appendix C3 for 'FSTART' output.) The

output results are also shown graphically in Figures 5-18, for G-levels

1-5 (the 6G tape was too corrupted by noise for meaningful output or

comparison). Study of these graphs showed the "initial indication"

described earlier in almost all of the words; that indication was

toward a large word-length variance from 1G to 2G, but that variance
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was not sustained through all G-levels. The shift from IG to 2G is

predominantly the largest and the most surprising, because what has

been called IG throughout this report, for simplicity, was actually at

1.4G. (This is the lowest spin rate which the ARML considers suffi-

cient motion for the extraction of baseline data.)
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V Conclusions

Study of the 'ESTART' output (in Appendix C3) showed that, with

few exceptions, the variance of a word within any single G-level was

greater than the variance of that word from one G-level to another.

These two variances were at best, statistically based observations,

without direct mathematical correlation; therefore, there could be no

meaningful comparisons. However, this result clearly showed that the

uncontrolled, or unreported, variables were of greater significance

and impact than the presumed control variable, which was G-level.

This variance within a G-level is a good guideline for maximum word

variation needed for a word recognizer. The time distortion, or energy

shift along the time axis is a phenomenon of human speech--words cannot

be sequentially or randomly repeated for an exact amount of time. If

a time-warping function is incorporated into a word-recognition al-

gorithm, and if it can permit up to a 200 msec wordlength variation,

then the recognizer should work as well at 5G as it does at IG, from

a time-distortion consideration. Therefore, if word-recognition fail-

ures occur, they should be attributable to frequency changes.

This final analysis was based upon a data set which was a

massively reduced subset of the potential processing capability of the

* files produced by 'FT32V'; but the categorization, for time distortion,

needed no further processing on a data set which was this badly noise

corrupted.
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VI Recommendations

The noise level--in particular, the 60 Hz and associated har-

monics--caused serious problems with obtaining the desired distortion

and categorization accuracy. Although the frequency content of the

speech information could be analyzed despite the noise, the voltage

levels could not be accurately evaluated. This undesirable noise

should have been easily eliminated. The centrifuge recordings should

be reaccomplished with better quality control and test hook-up design

to insure proper signal/noise ratio. Then a quality baseline could

be permanently evaluated and stored in the Speech Processing Lab for

future work with frequency distortion and noise corruption.

Many samples of each word are also going to be required to

permit prototype construction of those words. Approximately 10 mega

bytes of data was processed during this study, but no more than five

utterances of any given word at a single G-level were available; many

more will be required.

As stated in the Conclusions Chapter, the gravity variances

should be easily accommodated by a speech recognizer which works at

1G. However, the results in this report suggests the presence of un-

controlled and unreported, data-varying, driving forces of significant

magnitudes. Figure 19 shows the average wordlength of all words,

which was computed from the average sum of the wordlength of all 14

* iwords at each gravity level. These forces may be physiological, psy-

chological, and/or environmental; for instance: time of day, time

since last meal, physiological vital signs (heart rate, respiration

rate, and blood pressure), amount of brain wave activity, fatigue/
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alertness, temperature, humidity, ambient brightness level, etc.

Further categorization of the seemingly uncorrelated results,

in this report, will require extensive investigation of these bio-

logical factors. The limited set of these factors which are report-

able/measurable may not be controllable; thereby, making them interest-

ing but of no practical value. Verification of that fact would be the

final testimony that the innate wordlength variance must be accepted

as a normal occurrence inhuman speech. A suggested alternate approach

would then be to perform finer gravity increments and analytically com-

pare that data with the variance curves presented in this report.

A final note: As speech recognition techniques are studied,

one cannot help but be impressed with the extreme difficulty of re-

ceiving, processing, understanding, and acting upon a spoken command--

something which my three-year old does very well; but only if he wants

to. If we could only machine duplicate an unmoody three-year-old!
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APPENDIX Al CONFIGURATION OF AUDIO EQUIPMENT

AMPEX ATR-700 TAPE RECORDER

CONTROL NAME SETTINGS
CH I (ON HEAD COVER) REPRO
CH 2 (ON HEAD COVER) REPRO
HEAD (ON HEAD COVER) 2T
CH I RECORD SAFE
CH 2 RECORD SAFE
SPEED HIGH (7-1/2 IPS)
REEL SMALL
VARI-SPEED OFF
EDIT OFF
CH I 'A' RECORD LEVEL OFF
CH 1 'B' RECORD LEVEL OFF
CH 2 'A' RECORD LEVEL OFFCH 2 'B' RECORD LEVEL OFF

RECORD EQ I
RECORD BIAS 1
RECORD LEVEL 1
CH 1 MONITOR TAPE
CH 2 MONITOR TAPE
MASTER RECORD OFF
CH 1 OUTPUT VARIABLE (MEAN OF 8)
CH 2 OUTPUT VARIABLE (MEAN OF 8)
HEADPHONES PLUGGED IN
CH I HEADPHONE VOLUME FULL
CH 2 HEADPHONE VOLUME FULL

ROCKLAND FILTER

CONTROL NAME SETTINGS
CUT OFF FREQ 4.00 X 1k
VdB GAIN/2OdB GAIN OdB
FLAT AMPL/FLAT DELAY FLAT AMPL
HI PASS/LO PASS LO PASS

(BOTH CHANNELS HAVE THE SAME SETTING)

CROWN AMPLIFIER 075/ATTENUATOR

CONTROL NAME SETTINGS
VOLUME CONTROLS SET AS NEEDED

ATTENUATOR ALL SET TO ' '

A1.I
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Cr93 UJC- 3 '1 '5' TAPE 3
09T53 SUBJECT-C 3 'Q6'TP
'-' T03TT5 4SUB'JECT-C 3 C'S '3' TpE
CODT65 SU]JECT-C G3 1'S '7 TA*PE9
003OT72 SU:BJ ECT- C 3 G'S '7' TAPE 9

10372 SUDJECT-C 37 GI'S '7 TA PE
-'09T73 UJC- 3 G I'S '7'1AP

CC3~~5 SU'BJECT-C 3GS ''TP

C09T73 SU'B-JECT-0 3 'S 17'TAP
009T4 SBJET-C 3 CS '' TPC C

'9 77 5 3UBECT-C 37 1' '3 AP
009OT3 1 SUBJECT-C' 3 G's '9 TA'PE 9
0, 9T332 S US"JEOT -C 3 'S TAPE- )
Cr ?T03 SU] JECT-C 30' IS '3' TA PE7 9
C 0 9T I,4 S U JECOT -C. 3 1-'S '9' TAPE 3
COSMr- S UB JECT7- 3 3'S '9 TAPE nv0019ToC1 SUDJECT-C 3 G' 133P TAP 1
C09T92 SU'"J E CT-C" 3 G's 1CIP TAPE 9
C 0 9T19)3 SUBJ ECT- C 3 G'S 1 0I T?
C09TC94 SL'SJECT-C2 3 G'S OC9P T,%PE 9
COJ-9C SUCBJECT-C 3 -IS 0012 TPE

0 OTC I Su 2, J-:rT- CC I AP



F I LES SUAJ iECT -L VL T.CR. F?

C9 TE 1 SU3,. J EC T -C 3 ET E TIAPE C
OOT E2 SU: JECT-C 3 GsS E2'TEI' T *ARE 9

20TE SU 5 JEO7,T - 3 3'S T ER T'PE
C) TE 4 SUE1--JECT-0 3 3'S 3 LITER TA?,*-1E9
C C TE5 SU'2JECT-C, 3 G'S E ,!T ER TAR PE

tCOOTFI SEC C 3 S'S FF E') C Y TAPE 9
0-09TF2 SU--JECT-C -3 Gs FEOUENCY TAIPE 0:-
00O9T F- S-U JECT-C 3 GS'S F"I ZU Ei CY TAPE 3
CCOTF4 SUDJECT-C 3 G's F RE 0J -I! OY T 1A PE 0
M OOT F SUC JECT-C 3 G'S F.R EQ UE OY T A P c 9
CO 9TS31 SUEJECT-C 3 ri IS STEP TlfPE 9
COO9TS2 S U j E 0T - 3'S STE-P TP
C0 9T S-- SUZCT- 3 G' STEP TP E

C9 TS4 SUBDJ ECT- C 3 G'S S TEP7 TARE P;
C OC ?T S5 S U 3Jc-C T -C 3 GO'S S TER TA PE ' 7

0 O TT I SUDJ ECT-C 3 G'S ThLPEAT T;Pi> S'
c0 Q-TT2 S U3 1EOCT- C 3 GsS THREAT TAPE
107TT3 S UOJ ECT- 1 3 G'S TH AREAlT TAP E

1OT4 SUBDJECT-C SZ Gs THREAT TirPE '1
CfC9TT5F S U JE CT- C 3 Gsa PhEAT TPE C

0412, SUJET- 4,- 'S ''TPE 4
004136 SUCJECT-C 4 GsS '0 TAI.PE H
C042265 SUSJECT-C 41 G's '0' TAPE 4
C04255 SU3-JECT-C 4 G'S '0 TAPE 4
C04121 SUEJECT-0 ' 1 TA'PE 4
C004146 SUL-JECT-C 4 G's '1' TA*PE 4
011217 SU3J ECT- C 4 3S '1 TAPED 4
C004 2 24 S USJECT -C 4 GIS I1l TA'PE7 4
-C042 47 SU.3JECT-C 4 GsS '1' TAPE 4
C04132 SUDJECT-,C 4 G1'S '2 TAPE 4
004151 Sul.,JECT-C 4 Gs '2' TA',PE4
C04231 SU:JECT-0' 4 G'S '2' T APE4
C042,14 -SJCT-C 4 G'S '2' TAP-
0041113 SU-JECCT-C 4 G IS '3' TAPE- 4
004123 su:ZJEOT-C 4 GsS '3' TiAPE
C04142 stUOJ ECT- C 4 G'S '3' TA PE= I
00423J6 SU3JECT-C 4 G'IS '3' TAiP: 4
004252 S USJ ECT-0 C G's ''TAPE- 1

004122 S U ZC.ET-C 4 C'S~ '4' TAPE 4
C0414,8 SUDJECT-C G4 1' 4' TAPE4

09426 SUJECT-C0 G4 C'S ': TAE
004254 SU3JECT-C 4 G'S '4' TA PE7 4

*C041116 U 7-J E CT- 4 G'S '5' TA"PE 4
11004127 SucJECT-C 4 GfS '5' T1E
0041 43 SUJEO - CCT-C 4 G's '5' TA"PE 4
C04214 SUEJECT-C 4 G's '5' TA*PE ~
04235-3UJ ECT- C 4 S's '5'TP 4

0042A5 SU3JECT-C 4'IS '5' TA'P= 4
C004A115 su;JJECT-C 4 G'S '6' TAPE4
O A 12-3 S U EJEOET-C c G's T,5 'TPE

C0411t1 S U 0J EC T - 4 O'S ''TP



F ILIS SLC1J -TT 3- L'i L ;OCT?

1233 SU7JECT-C T 3S 3 TPE 1
0 04242 S L3 J ET-C 4SS '0' TIE
104125 3 U 2JE CT -C 4 ~ 1' 7' T,%P E 4

C34 SlUBJECT-O 4 CS '7' T APE

COA256 SU5JECT-C 4 GO'IS '7' TAPE
041 11 SU3JECT-C 4 G IS '3' TAPE- 4
00413 SUPEJ ECT- 4 ' '' TP 4

3041 44 SULOJECT-C 4 C'S '6'- TP E4
04 2 2 7 SuBUJECT-C 4 G IS '3' TA PE
04242 S U 3-J 7CT -C G4 T(''S 'P TAP 4
CO04*13 7 Su:.-'J ECT- C 4 5t'S T TAPE -

2341 53 SU2-JECT-C 4, G'S ''TAPE 4
C 42 12 S UDJ ECT -C 4 G'S 'I TA, I
04 221 SUD JECT- C 4 G'S T9 T-,PE
C 04241 SU J ECT- C 4 (35 '9' TP E 4
3A 13 1 SUZJECT-C 4 G'S CCI? T;IP-:

0'04155 SUBOJECT-C' 4 G IS C cI p TA-PE 4
_0421 SULWECT-C 4 G'S XCC1-.2 TA PE 4

C 1 7SJJ ECT- C 4Z IS "CIP T,'PE Z.
304 2 43- S U J ECT-C0 4 G;'IS 1,C1? TAPE 4

0311 sBECT- . 4 CS £TEB TAPE 4
C5'4134 SU2JECT-C 4 G'S I ~T E TA PE- 4
'r.~ SUB)JECT-C 4 C'S EiTE- AP
C04225 SU'DJECT-C 4k.' EAT--:- TAi1.PE 4
0425 7 SUB- J!E:CT- C 4 CS E 1T -7, TAPE 4

3C117 SU]BJECT-C F4 E,'? FEUENCY TAPE 4
'N4133 S UBJ ECT- C 4 G'S FnE1LIE"CY T'PE4
C004 It1512 SU -JiECT- 0 4 G'S F RE=:2U - ICY TAPE p
.204213 SUBJECT,-C I G'S FPAUHYTAPE
C'I 04 2 23 SUEDJECT-C 4 C'S F R EU E:!CY TAPE 4
Z0 42 33 SU JECT-C- 4 G'S FfP. E!.!C TAPE 4

Q~~ ~ ~ -A1 , Su-.' CT 3fS STE? TA"P E 4

C04215 SUSJECT-C 4 G'S STEP TAPE 4
C04211 SUB-:JE1T-C 4 C S STE P T, E 4
00 4 232 S U ,J ECT- C 4 G IS STEP: TO PE 4

C 04112 SUB"JECT-C 4I,:- THREAT TAPE 4
00 4124 SluB JECT-C 4 GCIS THREA&IT TA P E 41
CO A151;7 SU JLE:C T -C1 4 G'S THRE AT T r"PE' 4
004215 SUB-J ECT- ' 4C' GTh rE -' AT TAPE. 4
00C4234 SBJ ECT-C0 4 CS THREAT TA.P E 4

* 025SUEBJECT-C 4 G'S THREA.T TAPE 4
COCT02 SU "JECT-C C,'IS '0' TIAPE0
0037032 Sul- JECT-C 5 C'S '9'TAE

COCTO3S SUL'JECT-C 5 G'S '0' TAPE

00371 SW--JE0T-C 5 C' 1' TAPE 0
0072SUBJECT-C 5 G S ''TAPE 0

;~C' .T 12 SU:,JECr-C 51 Gs III TA.PE (3



FI LES SU IJ ET 3-.222 ,

Cl T 14 SJECT-O T 3' 1
*SCUT15 S' LJECT-C ' 1 Q
T-.-T1 S L--JET- Z CTS '2 -

'CT22 S[3ETO 5 G 3 '2 AP
7-:T23 U JE'CT- C 5 ' '2 TA? P

CT'- SU-'JE CT- C 5CS ''T.APE
0,- T-' zS Ll!-J ECT- - 1, f / TA

T-- 5 GT- 'S ''
T.33 SUJ ET - C " 5 ~ S

0OT SUJEC T -, 5 -"IS '3
T5 SU.-J E OT 'S '3'

M SJECTC - S ''
3i T4 SUOJO 'S '4' T
T43 SU J ECT- 55 GIS '4'V T,,

SUiJECT-2 3S 4 TAPE
002T45 ~U7 J EC-C 5 'S ''

2OC52 U2ECT-C 5 C's ''
C' C, C JCT-C 5 G3'S 'TAPT

T,:, S U-JEC T- C 5 1' 5'

Tc$ SL2JT- 3 'j3
-TS SU JECT- C 3 C'S '5'i

CT5 5 SJ ECT-CO 5~ I' 6
::T 6 S'U:,J ECT-C SC'' T

~T-5 Su"-JEC-T-, 5 4S '7'T
C3CT2 SU7 J"ECT- C 5 's ''TA

09 TC7 SU iJECT- 5 '7'I1 .' E3
1-r71 SU J ECT- C .3IS '7' ,' P'7

C-2T SE ZC T - C 5 1' S~ '79 TAPEZ
CT73 SUBJETCT- C I'S 7

C02T74 S U,,JECT-n 5 1' s 'C',"P=
0-16 T7 SU.JECT-C Co G'S 'B'IE "

.17 I C: SU'JECT-C 5 G' I '

CX9 0-E- 5T' '"' PE
C T SJJECT-0 5 G'S TA IPE

05C705 SU %ECTI-C 5 G'S '9' IP
C* T03T 1 SU2J - G I' TAP'-
C0 T Cw2 SUC2JECT-C 5 TAS PCE

SUBJECT-C 5 G'S CI

CDTC5 SU-:-J ECT-Crl 5 3'S I?
C'OTI-l SLICJECT-2, 5 CIS -,_TEc 1 -0
COOC2 SuI:JECT-C 5G'S CTEIpF. P

C.5 TE2 S~UCJE2T-C- 5 GI'S TAPEE
CTE 3 su:-JE -T-C G 'S E'! -. TP

COC TE 1 s U _7 i E C (,S 'z'r7TAP7



F I L IS SU JEO 3 -L L

DTE SUJECT-C' 5 ~'S
S",;TF SJ :T-. "S FE )Lr:C TA TPE

ZT F 2 SLUJJE T-t C ,s F " E UE 1 CY T;' .F
CCB-_TF3 S 1j 3J1ECT- "S F E'CY E
CO JTF4 UL2JE:CT-~ 5 G's FP.r": 'Uh-CYT, R
CC3 TFS SU_7JiECT- ' F1REr1"UE:'CY T' PEE
CCK TS1 S U7-JEC-' - 31 STEP TPEC
COCTS2 SUBJ- iECT-C GS s STr7 T.P7
DO T S 3 SUSEJ ECT-C C C' IS S T T-PE
2OCTS4 SU.BJECT-C 5 G-'s S T 7

UOTT SJCT-C E-S PTT,
1. T2 S U JEC T-C D' ~ -~

:31T SJETC 50S Th E T *.:

COT-) SU2)J ECT- C 5 G'S TH AT TP
X12T4 SU JC- C 6 G'S '0'.. E~~1

C12T02J UJECT- Z) 7'S '0'T.\E 1

CC) T': SUS'JECT-C 6 G's T 1':'- TA PE 1
C 012T05 S U3'J ECT- 64 3sS '0 T,^APE 12
-12T02 SU] JECT-C 6 G'7s '1 T.APE 12
C I2T,03 SUDJ ECT-C 6 G'IS 10' TIPE 12
C1 2T14 SUBDJECT-C 6 G IS 10' TAPE 12
C2TO 4l SUJECT-C (1 6' ''I TAPE2 12

C212T15 SUJ ECT- C - -' 1' TA11
C12T21t- SUJC- -' 2 TA P:- 12

C12T22 SUBJEL CT -C 6 G'S '2'1 TAP FE 12
C12T13 SU2BJECT-C .3 G's '2 TAPE 12
C 12 T 14 SU ZBJE--CT -C SG'S '2II TAPEI 12

C12T2 s BECTC s ' '2 T'iFE 1-2
C 1 2T31 SUBEJECT-Cl 5 G IS '3 TAPE-- 12

*C12T32/_ S UB1:J ECT- C 6 G's '3' TAPE 12
C12T233 S)UJEC- 121'3 TAPE'_ 12
C-12T34' SUBJiE CT-C 5 6 S '3 TA PE 12
C1 2 T25 S UB_ J ECT -C I 3 1'S '3 TAP',=E 12
C 12T1 35IS U_7J EC T -C 5; G'S '' T.10E 12

C1T4 SUBJ1EC T-C 3 C'S '4'3 TPE1
C- C12 T-3 3 SUBJ iEC0T-C c C IS, '4' TAPE 12

12 T-3 SUBJECT-C 6S BS '41 TA P E 12
127T1- S UBIJ ECT - 6 -'S '4 TP 12

Cl2T41 SUJECT-C Is CS '3'14 TA'PE 12
*1 C1 2T A2 SUBJECT-C 6 B' S 'I TA I7'PE 12
>C12 Ti* - SUDJECT-C 65 G's '4' TARE 12

C12T54 s1,_ SJE CT -c 1'S '5 TA 12
C 12 TJ *5 SUB-iJ ECT- C 6 !111S '4' TA1PE 12
'12T51 SUJC- 1' 5' AP

B1T2SUBJECIT-C B' '6's TAP'E 12
CI2T_52 SUBJECT-C 3 S '6'1; TA PE 12
C1 2T53 SU LSJECT-C 1" 1 G's '51 TAPE 12

212T52 SLCJ ECT-C 5 B' '' T:APE 12



F ILES IJU-:JE CT 3;-LL T, FE

1l2T71 SU3 J ET-1 3 ' 17' TA"PE 12O12 -72 SUiUJECT-C G3 1' 7' TAPE 12-':127~3 SU;JECT-r, 1. S' 17' 1E1c 12TI, SU-JECT-C '3C' 71 TA R 12C12 T 75 SU3JECT-C 6'S '7' Ti"PR 12
C12T32SLIl UJEOCT-:c 6 S'S '' T PE 1C12T32 SU'3JECT-C 6 GsS '3'1 TAPE 12"'12T3 4 S u-JECT- C 6 G'S 'G' TPE-- 1235 SL3 J EC-T-c, r3 'S '- T PE 1Sr.JET- I ." TPE 12C0 2T91l SU ]"J CT- r 1 56 3' '91 -"P'7 12
012W12 S J iEC T-o C .3S I~ ?1

SU D J SUECT-ko 6 'S i'' TE 12--C12T94 SU3JECT-C 6 'S '9 TP 12Cl 2T95 SU3JECT-C 6 G'S 191 TAPE 12£12 TO1 SUS-JE'CT-C ' O CI P lAPE 12C1 2 TC.2 SU3JECT-C 6 Gs CcI p TAPE 12C12TC3 SU-)JECT-C 6 St'S Colp TjPPE 1201T4SUSJECT-C 0 C' C I ? TAP -E 12C 12 TC _ SU-1JECT-C 5 G's 0101JP TAPE 1 2C 12TE I SU-dJECT-C- 5 G's E41 T E TAPIE 1IC 12 7-72 SUr."JECT-C 5 G IS E: "T EA A 1Cl 2T-23 SUZJECT-0 6 3'S EITE? TAPE 12C1 2TE4 SUILJECT-C C E LITER TAPE 1221T5SUS T-C sC' EH!TER TAPuE 12
C12TFl SU33J ECT- C 6 3'S F nE-."U E.:C Y TA'lPE7 12C 12 TF2 StJDJECT-C 6 G'S F,', OU E! ! CY TAPE 122'12TF3 SLIJECT-C 6 G'S FRE,-QUEI!CY TAPE 12C I 2TF A SUDJECT-C 6 G'S FREQUEWDY T.APE 12
C I 2TF '1 SUEJECT-C 6 G's F P.E )U E.1IC11 TAPE 122 Ts I SU-JECT-C 63' STEP TAP E 12C 12)TS2 SUDJECT-C 6 GIS SE AE101253SUJET-i6.' STEP TAPE 12
C12TS4 SUDJECT-C 0 ' STEP TPE 1C12TS5 SUEJECT-C 6 G's STEP TAPE 12
0 12 TTl SO J ECT-o TRA TAPE 12--
C12TT2 SUO JECT-C c GS THREA TAE1
C12Tl3 SUE JECT-C " G'S TIHREAT TAPE 12Cl2 714 SU3 JECT-C G CS THRE"AT T1PE. 1C12TT5 S U 3JECT - C -fc r 17 :) TEA T TAPE 12

S2.AD TAPERc iCI C
SDOES NOT SOU;,D LU'.

:jlrCHG SECUENOE
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APPENDIX A4 PROGRAM LIST OF ALL

G-LEVEL SUBJECT TAPE # 0 1 2 3 4 5 6

C 03 TO1 T11 T21 T3 T4 T5 T6
T02 T12 T22
T03 T13 T23
T04 T14 T24
T05 T15 T25

S No Tape

M No Tape

C 13 122 T1 T2 T3 T4 T5 T6
143 118 121 114 116 T51 125
217 144 145 131 136 T52 132
222 155 151 157 152 111 213
238 246 225 234 223 137 232

252 231 236 215 256
253 227

243
258

2 S 18 TO Ti T2 T3 T4 T5 T6
114 116 115 117 121 125 122
135 141 131 133 126 132 145
213 218 221 225 222 214 211
231 234 238 233 235 232 246

256 257 254

M 17 TO Ti T2 T3 T4 T5 T6
118 127 126 124 123 117 121
131 135 138 144 137 146 145
158 151 212 153 152 157 156
236 226 231 222 228 223 221
254 257 255 247 145 251 242

C 09 TO Ti T2 T3 T4 T5 T6
114 134 112 126 117 121 128
131 153 132 154 133 141 148
151 224 142 222 144 216 241
212 235 227 236 217 245 252
238 255 233 244
253 257 254

3 S 16 TO Ti T2 T3 T4 T5 T6
122 111 123 116 125 117 126
131 132 134 141 136 144 143
217 151 214 155 152 213 216
223 221 227 235 231 222 226
257 256 242 254 245 247 248

M No Tape

A4.1 /



IX A4 PROGRAM LIST OF ALL FILENAMES

4 5 6 7 8 9 F E C T S

T4 T5 T6 T7 T8 T9 TF TE TC TT TS

T4 T5 T6 T7 T8 T9 TF TE TC TT TS
14 116 T51 125 113 117 127 123 115 112 126 124
1 136 T52 132 133 141 142 147 138 146 134 135

57 152 111 213 153 211 214 212 154 156 158 216
223 137 232 245 242 235 225 241 244 224 221
236 215 256 257 237 254 247 233
253 227 255 251

243
258

T4 T5 T6 T7 T8 T9 TF TE TC TT TS
17 121 125 122 127 118 115 113 112 124 123 111
33 126 132 145 134 142 136 138 144 147 137 146
5 222 214 211 216 227 217 226 223 212 217 224
3 235 232 246 242 236 233 243 247 244 245 241
7 254 252 255 246 253 258

T4 T5 T6 T7 T8 T9 TF TE TC TT TS
4 123 117 121 112 113 115 ill 116 114 122 125
4 137 146 145 143 141 136 147 133 134 142 132
3 152 157 156 155 216 217 213 214 211 154 215

228 223 221 225 224 233 253 227 235 237 234
7 145 251 242 252 241 246 256 244 243 248

T4 T5 T6 T7 T8 T9 TF TE TC TT TS
6 117 121 128 137 116 111 12? 136 113 135 115

133 141 148 157 127 125 146 156 123 143 124
144 216 241 211 147 155 214 215 145 226 152
217 245 252 232 213 223 231 234 225 243 221
244 256 246 237 251 242 247
254 258
T4 T5 T6 T7 T8 T9 TF TE TC TT TS

6 125 117 126 112 124 115 114 11 121 127 113
1 136 144 143 135 138 137 145 133 142 146 147
5 152 213 216 157 153 212 158 156 211 215 154
5 231 222 226 233 237 224 228 234 225 236 232

245 247 248 241 253 251 246 244 243 252 255

L .V



11

G-LEVEL SUBJECT TAPE # 0 1 2 3 4 5 6

C 04 128 121 132 113 122 116 115
156 146 151 123 148 127 126
226 217 231 142 228 143 141
255 224 244 236 254 214 233

247 252 235 242

215

4 S 10 TO Ti T2 T3 T4 T5 T6
125 135 116 123 111 122 113
151 147 132 141 133 157 127
214 223 156 221 148 215 145
241 238 211 236 218 232 227

257 246 252 237 243
251 254

M No Tape

C 08 TO TI T2 T3 T4 T5 T6
117 123 131 143 113 114 121
128 138 211 214 147 126 137
144 154 234 227 213 134 216
215 233 251 246 244 217 224
238 258 236 231

254 257

5 S 05 TO TI T2 T3 T4 T5 T6
127 111 124 115 1i2 123 126
133 131 137 145 141 132 136
217 216 152 214 155 157 158
236 231 226 235 225 232 234
251 244 248 242 245 257 247

M 14 TO T1 T2 T3 T4 T5 T6
124 114 125 126 116 123 117
144 147 136 135 133 134 141

153 155 156

C 12 TO T1 T2 T3 T4 T5 T6
112 113 122 125 ill 118 118
131 133 213 215 123 214 214
234 222 233 231 216 237 237

224

6 S 15 TO Ti T2 T3 T4 T5 T6
114 117 135 136 125 133 111
134 123 216 215 213 214 126
224 227 235 221

133 236

M 15 TO Ti T2 T3 T4 T5 T6
128 114 117 112 134 135 131
213 125 123 126 214 224 212
232 215 217 227 235

231

A4.2 /



3 4 5 6 7 8 9 F E C T S

13 122 116 115 125 111 137 117 114 155 112 135
23 148 127 126 145 136 153 133 134 215 124 154
42 228 143 141 222 144 212 152 147 237 157 211
36 254 214 233 256 227 221 213 225 243 216 232
52 235 242 248 241 223 257 234 251

215 253 246

3 T4 T5 T6 T7 T8 T9 TF TE TC TT TS
23 111 122 113 114 112 117 124 115 121 134 137

141 133 157 127 131 126 128 155 136 154 152 143
21 148 215 145 142 146 144 216 153 222 224 225

236 218 232 227 212 226 213 242 217 245 233 244
52 237 243 247 234 235 231 256 258 253

254 255

13 T4 T5 T6 T7 T8 T9 TF TE TC TT TS
143 113 114 121 141 ±22 116 il 118 112 115 133
214 147 126 137 155 145 146 125 127 136 132 158
227 213 134 216 225 156 157 135 142 212 151 244
246 244 217 224 242 221 223 152 153 245 226 253

236 231 232 241 228 222 256 247
254 257 235 237 252

255

T3 T4 T5 T6 T7 T8 T9 TF TE TC TT TS
115 112 123 126 117 113 122 118 116 121 125 114
145 141 132 136 143 147 134 138 144 135 146 142
214 155 157 158 151 213 211 156 154 153 212 215
235 225 232 234 224 221 237 238 227 222 235 233
242 245 257 247 243 255 256 252 253 254 241 245

13 T4 T5 T6 T7 T8 T9 TF TE TC TT TS
126 116 123 117 118 127 115 113 121 112 111 122
135 133 134 141 142 131 132 145 137 146 143 138

155 156 158 154 152 151 157

T3 T4 T5 T6 T7 T8 T9 TF TE TC TT TS

125 1il 118 118 115 124 116 114 IK5 117 134 127
215 123 214 214 217 138 137 212 136 135 221 132
231 216 237 237 228 236 225 223 232 235 227

224

T3 T4 T5 T6 T7 T8 T9 TF TE TC TT TS
136 125 133 111 112 137 124 115 131 116 113 132
215 213 214 126 128 211 212 122 217 121 127 218

235 221 222 234 225 226 223
236 238 232 231 237

T3 T4 T5 T6 T7 T8 T9 TF TE TC TT TS
112 134 135 131 122 136 113 121 124 115 116 111
126 214 224 212 216 222 127 211 223 132 133 137
227 235 225 233 218 221 226

237 236 234

0-7..
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VA I C 'TISF2 CU Ii

R'7O3iP.A' FILE '':"AUD1ID"

o E PURPO?,SE "IF THIS POUTIKE IS TO ZST.\2LISH- A 1 IHTIALIZE7-
0 CALL PARI'VIETEP"S JEDDFO',- A SUZ27'(UTI;lE V:E C:2ELS~

"Cl~~L P-. ' I TS THE TRAi !SFr'.-:n OF AU''I C A"T A FFC0'1 T14E 17~
C'H;,:i'EL TAPE DEC! T.HrOUGHi ThE CrC r;.!E:CO AD /A OVRC

C \'ODCREATES A DiSIK FILE OF TLCE 1I1TZE __,C.

11-ALL PARX'R"ETERS IM THIS LISTI:G AR' E AH ~VATl
YGO THE ,. TfSAS THEY APPEAR,, 1:: THE

T HESIS H;HICH C'IGI,';ATED 'C-'HE' FIT/3E/EV/21 -2;
!CAfPT FR7EDEL ADCAPT 7EASLEY. T;E OIIA AR..T'

c I-E H ACREINTHESIS 4,ITIWH THIS LISTI:!G.
C

DIVES1CUIPY(4)
I tTEGER I T,D 'I , PC,NC, F!(7) ,D-.DY,"71 SE IC ' ' 002 V2,.H

1 1T=2 ;CALL P.',R,7'TEr' ( I TASK') AS S 1 H "EHlT
C

CrrTHE TAS;< OPTIONS AR'E:
c (0) HH'ICH -P EC UIRES >0 ;3A7A;ETETOZOCC Z&3T 7V

--- USED FOR. DATA TRW"'SIFER FfRO>'- ;10VA T " iT
0 (1) >.HICl 71EQUlIRES TO.' PA.RAH'-ETEP-S:
C --- P~xFA:,ETE=R OINE IS: SA:HPLE TIHE[:: (2H/AIL ATE)

C --- PRP*,,J:ETERn .' IS: CA:E, (1 F07R INPUT; 3 FOR OUTPUT
AS CURRE;HTLY ~D

C (2) .HICH RE-UI2ES FOUR AAEES
O --- PARA'ETER ONIE IS: START ACODRESS (SE:'RALLY ~fUL51)

-- iC ~.E 7T;C) IS: 'JORD1 LEO!T!H (SiVPLE 2,M: TI -

--- PRAE T E 1 ThfiR EEZ IS: S A,'PL E T I ZS) SE 7-ARA?,7 E TE"H

C --- PkAETER FOUR IS: CHNE kS/%-2 AS ?APA>ETER' TO0;
TAS;< ONE)

A CCTPT "EtITER DATA :IKTO-OFOR INPFUT; I FOP '"UTPUT:

02;CALL PARA.'ETER (1DDE) ASS I G. *E? !T

'M TE 'iODE OPTION'S ARE:
O (C) FOR N;O DAiTA TRNfSFE7

C (1) FOR DATA T?-Ai!Src-.' V IA 2 POG. A .,:: I/C
C --- FOR *O,-DE (1)I CALL PAr-A; ETER (DCOLr!T) I S THE i OF -ATA -C-rS
C(2) F02 DATA TRAt!SF=R- VIA DATA CHANNIEL
C --- FOR !ODE (2), CALL PA7-AIl.ETER" (COU'T) IS THE 7" OF LDISK LC0K

C lIN EACH CHANN,'EL LO-ANE(-)
C 3) A-':CRT T AS K



L0= ;LL P.'2 E T E"C (CU PT) 'S S I G.":E JT.
"ST A'GREEH V(<C)?c l7 W~ :'TS!

('-"0UJPT) IS Ti-JE. CF 7LC1SThT '..:ILL C-E

I F (D1>1. EC.1 G-0TO 3 0
;-LL DELETEF:;); ALLC',!S A FILE TO D-E -ESCY X7LEARIJC IT.

THESE ARE 256 !."'CR .,LOC.'-S. TIHE ~)
cOF 7LCGC<S EEE=C'DLE!G7H / 25 6,

,,Y=1 ;C-'LL PARAV7ETEl7R (','.2/-AY) ASS3IGET
o HEP OF !)AT" ICiRGS I'! DY :- JST

AGRE YT1 ("COUT).

C ~ELzE-E::TS CF CALL PARA2E1TER PRRY ARE--- LS::L
C ASPSEC IFIED ULCER I'S;< CPTIO:ISl---GESG.RI: E A3C'

I py I ) =1

I -Y(2) =22'2~ 8 T HE H:U:2"Em OF >.51:: C3 'LC'S.
o;AXI 'CH -OPS' 73UFFER SIZE: DOWC (HEX)

IPY(3)=250

IF (0 2 E.)IPY(4)=l

C;-A2:NEL ASSIGN-:E-JT IS: 1 ( V!PUT ^H::E S CURRE7TY0 I.D

IF (DJ. )I PY (4)=;

o I .!.'X2EL ASS IGN;E!-lT IS: -7 (COUTPUT *. ,,. S CUIRRE1ZTL 'M VED

CALL PARA'IZTE7R (ERRCX) RE :ERX FROX 'HAP!EL'.
SEO ; ~CALL PARAXETER (SYSE22P) PETJRL1ED FR O; 'OA2L

CA L C i: ;2EL(.- IT, DIR,1 C, Pl, C F', DC, Y, IFPY, ERT, SE)



TYPE 11* *-*ALL TO '&w!L OPE~~

C*** 31T :lA-IPLM! FOR RPEThJr;.D ERRC-n COL1E

o (ERROR) HA"S T.'O_, EIGHT 31T FIELD-S:
C -- LEFT EIGHT 3ITS (;:OST SIG)= E,-2O:1 1:1' \;L

O --RIGHT EIGHT DITS (LEAST S13)= ERR.OR 1; II 0P-
C ---- ER?,)=O IF 10 ER17OR- OCCUPS[-

(SYSERR) COITAIUS 17)DOS' SYSTE:> E:1RORS
--TH4ESE ARE F371TRAI ERROR OOE S

c ---- (SYSEPP)=l IF "0O ER CCCUFREZ

CROEP= 1 5. .AMD. ERl

IF (ZTEST(ER,15)) TYPE "*An.ORT 1;I[Tl,\TED
TYPE fl*~********I

CP
TYPE P ERRR OODE IS: 0,ER

TYPE 11 PARC0'T IS ,DC

TYPE "1 DRRA)= "1, Dy

TYPE "1 SYSERR= %,SE

<:1TYPE 11 PARRAYMi= "l,IPY(1)

TYPE 11 PAr"RAYC2)= ly,IPY(2')

T YPE 11 FAR7AY() 1,1PY (3)

TYPE " PAPRR1AY(4)= ",IPY(4)

TYPE " CRHADERROR RE.Th~r'ED: 1,RER ;/0 CHrV';EL ERROR

0,ILY.

CALL CLC2 (N'OTERR,,7) ;CLEi^ARS (5:F -:l,'u:EL EORIF SET.

Adi.T



TYPE NOVA E , O.  RETU !E--- ": ",4 /., .P ;OH .EL. ....... OLY.

ACCEPT " DC YOU .ISH TO 2Ul! AGIU? ---- F.O01 YES; 1 F,',, 0: ", I

IF (I.E .C) 3CTO 1
STOP

"KIi

71 ..4



APPENDIX B2



PROW2A( AUCICHI ST

(3E!EATS ISCGA>OF A, DATAi Fl',s)

C **CAUTIONl**
oTHIlS PROCPA7' CALLS
C SU5PROGRX: AUDI OfW

Co AUDICHIST IS A FO~r-lA.N IV P20A4'ITHLl '. luSE= ')F
c AUDIO I2!PUT/c'UTP1T 'AND ZVALUAT!O01! OPTIO015. IT ?2CVIDES
c ]AS IC INPUT/OUTPUT OF AUDIO SIALS AS WS02ZED IN WE

O ijDJCOCD (AUDIO '!ODULE) DESCRIPT114f THIS pRCGsax:
C EVALUATES UP TO 20 2LOCKS OF DIGITIZED \'CICE DATA P.1:
C RETUFUNS SO E SASIC PAFIA ETEc'S OF W E DAT .. THE HA:RD
C COPY PR7INTOUTS CANJ cDE USED TO IDE;!TIFY TI IE F7;ES
C CONTAI:JI.G NO VOICE DATA VS M-HOSE HAYIN,'G DATA. 7-hIS
CII ITJFCZlATIMI CAN ALSO EE USED TO ADJUST THE CRIVE LEVEL
C TO THE "CHOPS" A/0 CONVERTER . THE INPUT LEVEL SHOULD
c ZE OPTIllIZED TO W:KE VAXI;' USE OF lif!E +5 TC - rLT
O iG OF THE A/0 CONVERTER ;.:17THOUT CLIPPI:!C Wi-E 'i
o ING WAVEFOMI.
C
O THE AL!DIOHIST PROGORAW EXTRAZCTS AND OPER'ATES "
C1 ONE DATA BLOCK (.032 SECONDS OF DATA) AT A TI;.

o EAC.H OF THE 256 VORD INfCRE'Ei- TS AtE EVALUATE7D FCR 70
C CLIPPING COUINT , TIHE PEA;< LEVEL IN TH1E FILE, AT, THE'L
C NUICER OF SAMPLE VALUES WHIC-i FALL W~TO A /C;LTAGE VS
C DATA 3LOCK IN .f. TEE EVALUAT1IN CON!SIDER"S O:4LY ;2AON ITh:-E

O AN1D NOT THE POLARITY OF ThEc SAVPLE.

C THIS PROGRAN IS OONILED AND LOADED USIN!G 7HE FLO N

C FORT AUDICHIST
C PLOR AUDICHIST FCRT.LD

C NO1TE: THE AID CONVETZTER IS LI:'ITED TO A R7AiNGE OF +5
C T'O -5 VOLTS SHICH !RE (rONVERTED TO A:! TEC; -ET

C ~VALUE W,,HICH RAjNGES FRO:> +2047 TC -204S. T.-E
OUTPUT OF THE D/A CONVERTER ACCEPTS Tr*IS SAN:E

C RANGE OF INTEGER VALUES AHD OUTPUTS A SIG:!AL
O DET.WEE! +2.5 AN'D -2.5 VOLTS.

O c AUJDIOHIST VARIAFLES i*

c KiTE CHANEL 4 IS USED TO ACCESS FILEfNW

* 42 . 1



T HOE: A LL 'iV, I N-2L ZS A '!D A.-o, ,Y S ~'E I T E 7 C Y L S
COTHEr ,!:I S E IND ICATEC-

C FIL>!A;'THISIS A CaP-rACTE- A2'v ~C~ FCFE

T; THE A' E ZF TH FILE TO: E ZVALUY.THED

F FILEOUT- THI S I S A fOHlAPACTEf. AR"AY .:HI -'H SEI F I
o A ISTOGt-A;1 STOrAGE,,j7 FILE

0 AUHSTX- THIS IS A 7<; i*SFE7P FILE USEC' TO TRAHSFEP" DATA
C :ET2EEH ~AUDIOHJIST Ai'O THE SUS PO~2ADOC

C 00: TH.IS I S A CHARACTI-77 ARRAY USED: TO STORE
C PRIT OUT Oc;, EHT3

C L- THIS IS A 22 -7Y 10 A!RR.-AY USED TO STORE
EVALUATED S I GAL DATA

V VLC- REPEAT CIF AOEFOP7 CCO2P.-S S ED D I SPLAY

O PSS- LOGICAL VAPSIADSLE USED TO -?YPASSC ThE
INST.RUCTIONS FOR CRZEATIIG A;; OUT?'-'T FILE

o YPrASS2-LCGIO-AL VALUE 'USED TO SYRASS C0::PP'ESSI(CH
C 2ODULE

C

O :.AMLLS-HISVARIAHL IS USED TO STOr.E THE AIU
OLEVEL ENO-U-NTEP7ED DURING Th7 EVALU"TIOM OF

256 CA':PLES (2.75 SECODS OF DATA)

O "AXLVL-SCREPEAT OF ASVE FOR OOHPFESSED DISPLAY

C 'VCLTS- 22 VARIAELE REAL ARRY HI OH CONTAIS TWE
C Cc; '?UTED VOLTiAGE M

o 2VOLTSO-REPEAT OF ADOVE FOR CC;PESDDISPLAY'

C CLPCNIT- 22 VARIADELE' ARRAY UEED To CDOUNT 7HE >:U:2CE
c OF TlIES A SAI2-PL"- '/ALUE- E"CEEDS 7-:h, RXGE "
Ct OF THE A/D CO!JVERTE.

' CL PC:TC-R1,E PEAT OF AB~OVE FOR CONrPRESSED ',ISPL,*,Y

C VSAH%:PLE-APRAY OF 2040 VALUES FOR TEl'PCRA?.:Y STOR"A3E
O OF VOICE- SAfHPLEr- DATA" "EAD FRO:! FILE
C

C ER)ROR- ET"R;%Ci VA LUE RETURNED FP.C2 L/RAR CALL

nCLITI:'E'



SO SL:~ STAR'TIUG, L.5: ZOA~J2.'TIFL

CDlliK 7 H"I\LUATErD

C L;C- :UEROF AT LOSTO 2 *_EVLAD (255

ST- .0A FOR FILE STATJS) DATA

O H UTUT CHA. :NEL- 1O~T, 1 =JLPT, 7=FIL'EOUT
C

.% (I- OLU;7! COUNT FOR OUTPUT "VODULE O F PCC7.AX:
C

I:,:-Y YAP IA-?LE USED TC SELECT PTUI'S

C T- TEST VALUE USED I'l D, LOOP TO SAVE O
EXECUTION TI',:E

C

REAL ;VOLTS (03) -NV"LTSC(M2)
LOGICAL 3YPA4SS,7YPASS2 ,2YPASS3' , -YA534I
Z.YPASS= * FA"LSE.

C"* 2QUSTINTIL NPT F IL i:~*,AN ELOCe C:I

"-h** CL=C COUNT IS L1I21T CHECX'%D AND A'DJUSTED' IF REQUIRED
O ALSO OHECX OPTION OF TRAINIFE.R TO ADOO

1 ACEPT "1<15>E:1TER FILEN'ANE TO DE EVALUA'TED:
3YPASS4=.FALSE.
READ (11,25 ) FlLENA::(1)

~5F'_flTAT (S13)
ACCE""PT"<15><l15>OPTIONIS:<15> 1 = I;IPUjT/CUTPUJT A'U",

* "DIO<15> 2 = HISTOGCRAN* GENERV't-ATI(Y<15><15>0OPTICI =

IF(N.'E.1GOTO 403

C**ITaERCHAf-GE l.I TH SUBPROG:'.A' 'AUDI C:10D'

401 CA"LL CF I L.( AlUSTX", EO)
CALL OPEN 5 hAHSi', ,ERO.
l!RITE(5,404)F ILEftlA V!

404 FOR"AAT(" ",S13)
CALL FCLOS(5)
TYPE"CALLING SU 1GA AUDI;0ll'"
CALL FS!,AP ("AUDI OM;D. SV")
TYPE "PETURNli ED TO l'AIN PR.O'3R-AiN"
3YPASS4= .FAL E.



CAL CEU(5, ".MJISTX"-, RRI

CALL DELETE ("1AUHSTX")
IF(1r.EC.G)Go TO I
IF(U,!.E .7)GO TO 15
IF(I;J,.rE.5)GC TO 403
:"YPASS4=.TRZUE.

32LKC,=63

C*** COiNTPI U: ''r 3h LOCK( CCUI!T ANDC EC S ** *I
403 CiALL STAT (FILEU:I A2",ST,E2.'"'R)

IF(ERPO.E0.1)GO TC 7
ACCEPT"<1l 55> 1

to" FILE STATUS CALL<15>"1
GO TO1 4

7 ACCEPT"<15><15>11
IF(3YPASS4)GO TO 405
ACCEPT"ENTERZ U"WER OF MLOCIS TO -,E EX-li2INED"
ACET"<15>IF SLOCK O~U:T IS LESS TlAil 8-01
ACCEPT"' ECESS <1 5>DATA :LOCIKS ARlE Pr-1OE SS1

ACCEPTV'ED AS '0's<15>"1
TYPE" 3LOCK OU,,ll THE FILE IS:"1,p
ACCEPT"115>31L=O COUNT TO 2E EVALUATED ',LC

*405 IF(2LK C.GT.ST(9).ORD.3'L(C' .LT.1)DLC=ST(9)+l

Cl*;* OP=E FILEA:I ON CHAMNEL 4 AWO CHECK FOR. SY(S ER2'ORS

G (O R.E) O TO

3 BYPASS2;. FALSE.
BYPASS3= .FALSE.

DO 17 1=1,22
2!VOLTSC( I)=

>'AXLVLC( I)=O



17 _'0: TI.U E

XO 10' 1=1,11

0O 19 J=1,10
VLC( I, J)=0

19 CONTIW~E

12Q COilT I NU E

DO 6 1=1,28a
CL PCiT ( I )=0
,AXLVL( I)=O

* ;VCLTS( I )=0.0

DO 5 J=1,10
VL( I,J1=O

5 CON TJU E

C**-* OPTIOll SELECT FOR 'IOLTAGE --D LIP OoufIT 0'JHLY

IF(2YPASS4)GO TO 406
'0CEPT1<1 5>OPT ION1
ACCEPT11<15> 1 = DO FULL EVALUi^TION<15>11
ACCEPTff 2 = COfPRESSE3 VCLTA-*GE A"U CILIP 3,0107 C::'LY"

CCEPT"<15><15>OPTIOJ= ",IN
IF (II1.EQ.2)3YPASS3=.-P.,UE.

*C*** THE FOLLC'.:I:iG NESTED DO LOOPS PULL DATA FRO:! FIL-A,:
C*** AND EVALUATE IT 3LOCI( Y 3LOCK

* 406 TYPE "Ec!TER EVAL DO LOOPS (C8)<15>11
SI F(iYPAS S4)9YPASS3=.TRULE.

(F(BYPASS4)GO TO 407
DO 101 1=1,3LKC

SCJLK=( I-i)
CALL MDDLK(4, S2 L~ , VSA,"PL E, I ,EMRON
1 F(%ZRP 0R .E . I) G TO 3

_-71 <5 >< 15 >****************"

CALL TO P.EAD D-:LOCK(15>11
TYPE"'* LAST BLOCK IN DATA FILZ IS:"1,ST(9)
TYPEI?* ATTEiM.PTIN!G TO R-)EAD' ELCK: "S L

GO TO 4

3 DO 102 J=i,256



T= 1,2S( CVSA),>PL F J )
IF (T.! CT.:'VL VL( I ) )~LLI =T
I F (T .0-E .2 04 3) CL c:PCT I )CL PC:T( I+I
IF(2YPASS:)0 TC 1' 2

(T. LE. 1 -,-- O.X'T. T. GTI 112,1)n 1, 5,) =VL(I 1, 5) +1

I F(T. LE. 1024 ,; D.T. --T. .31 0-) VL ( 1, 5) =VL( I , ) +1
I F(T. LE. .10 9-:V. T. GT. 614)VL( 1, 7) =VL 1,7)+

IF(T.~~~~~~ L.10A T.T2E)L(,9) =VL( ,

TYPE I

101 CO0'!T I *UE

IF(SCYPASS!3)CO TO 301

3O T, 'IS

SOUIC!K 71"l FOr VCLTACE. A ;" CLIP 0=7!
407 DO 1=1 ~1-X~

CALL FDL 4SL~V,~L, E~

DO 409 J=1,2-16

T= IACS(VSA2;PLZ(J))
I F(T.GT.,!AXLVL( I ) )7AX1,LVL( I)=
I F(T. GE.2040-) CLPr'!T ( I ) =CLPC!TC I +4-1

TYPE I
.VOLTS( I )=(:;AXL'vL 1 1I046'. i5.0

400 COflTIUE
GO TO 301

-S ELCT HISTOGMIA; DISPLAY O.PTIC):!S

29 'A frE T"1< 15 ><7 > 1
ACCET%77 "EL LOT H I STOGP.AlXI D ISPL,'Y OPT!!D':< 15><7 > 1

Z.-"~T" 1 = DISPLAY CH S-C2-EE-:! <15><7>ll
AXCEPT" 2 = PRINIT EXPAHOED 0IS?LAY<15><7>"1

.1ACCEPT" 3 = TRA1ISFEP TO FILE I,! PRI1UTER FOflAT<15><7>11
ACC-:PTll0PTIOH = 111'

C*** ESTADZLISH PARA-1ETERS MID FILES 7EFORE nGOiHG TO
C*** OUJTPUT XU0ULTES -CALLS TO CREATE FILE "JDO /PPE!0 FILE



IF( 122 1,,12
11 H1

GO TC 937

12_ IrNCYP'ASq)G0 TO S5
A0(CEPTl<1 5>EI'TElR YOU," OUT7UT FILE AE

2 FOR" ]AT ( 31 3
CALL CFIU.!(FILE0UT,2E;-RO-)
IF(EF"ROR.Er.12) 20 TO 27

IF(EOP.P.1 TO TC

ACCEPT" ~ ~ ~ ~ <5>< <1>55>>"'** *~**~-*

it " ALL TO OEAE FILE<15>"
0 0 T"

27 ACP" >
* ~ ~ ~ 15 >*< 5>* :-A"

* "AL EPROP.<15>*<15>* F IL E AL;-"Y E",'

ACCET"0PTIO~iS:<15> 1 =TER42 i ATE PPOCO2-.<l1;> 2Z/"
" SELECT X!OTHE2 FILE<15> 3 = PEDTO SEL",

* "EOTED FILE<15>OPTIO,'= I'

IF(12.EC'.2)GC TO 12
IF(LEQ.)GOTO

GO TC15

IF(rOEQ.)GOTO 15

ACCET "15)15 ****** ******~**** -.5>w

It" CA-LL TO ".PPEIND A FIL"C15>"1
GO TO 4

16 5XpAlSS=.TrUE.
95 CH 7

CmLOOP 107 001'T70LS RACG LOOP IC5 C72EATSS T,'2L-S

97ACCEP"1 5>< 1 5>COC7-lEiT OPT I O, FO) LA,3EL IN 20 ?l :TOUT~lr
TYPE7"INCLUDE UP TO 79 SPACES OF TEXT"
ACCEPT" I NPLT TEXT: "1

209 FOR IAT (S79)

:~27



"2

CO 107 IL1=1,2

211 FC:; AT( " "/1" F ILE1A:.: '1,S13, "L,'ST _L0CXft
"'l. FILE: "1,13,lC,, " 2U>,CE- "IF '-1C;0:'1 11
"EVALUATE:"1,I A, 1-X I*A~I 12, " 11

13 F0OF::AT(" CO:;:EVS: If79

DO 105 IL2=1,2
!W!R\ITE (CH,201)

201 FOR AT( 40', "H ISTOGR A: 1-V'LTAGE !-!ITS VS11
SA2 ;PLE DLO'C!S"t/" VOCLTS --I)

DO 105 iK=1,10

203 FOR::,AT(5X,F3 .1,"-- 2',22(1"---- 1 /C,,
22( 14,"1."))

RV=R'V-0 .5
1 C6 ONITI fI UE

WR'ITE (CH,205)WOLSIICC)(LC:TI

2 05 FOR: 1AT(5X"tC.05-.2 ',22("--"/------- 1
it g,72(--)/ 71A," VOLTS ;,22(F4.2,"'")

"UNT17,22( 4," ---/-----.","---- ) )

207 FORM\;AT(9X,22( 15)/100X,-,"DATA 33LDC-S")

N C= !C+2 2

TYPE"ICO2'PL ETED PAGE"1, L1 ,"t TAB-Lc" , 1L2'
IF(CLIKC.LE. 22)G0 TO ill
IF(ILl.EQ:.2.AD,'.,L:rC.LE.5' 6)GO TO 111

*1IF( IL 1.F(. 2.AXID. I L2"."E,.-2)GO TO Ill
105 CONITINUE

IF(I1.E.1.A:D.LKC.EA4c-0TO Ill
.WRITE(CHl217)

217 FCR:AT("i")
107 COt1I THU E

Il'! WI TE (CH, 218)
215 FOR!"AT("I"

ACCEPT" < 15 >

ACCEPT"1<1 5>*"
AkCCEPT" <15 > ~ OUTPUT OOWPLETZ"



A ET" <15 > *~:2* *~::~ -*::~~~

~ 002T1>uATI:) PTIO;IS AFTEr. P?.I:iTI:!GE~:2E

AOPT"SEL1-CT A\i: OPT 10k<15>11
A\C'PT I = EVIAL:",TE ANOCPHEP. Fl LE<15>"1

AC PT 1 2 = DISPULY C0O>P7ESSED HISTOM'X,

AOET" T7R"A'TE '-ISTO 77A:' 7VL<15>"
AC AL 'i ' ''N' COPY<15>'15>"1

IF(".J. 730TO 109

23 CALL FCLDSM4
G30 TIC I

0: P E S) iI S TOG P iV A P "AY TO 11 OLUl :iH L Y 10Y..

10 1=1

IF(DYPASS2)GC TO 9

DO 22 J=1,1C
'D0 21 !,=I , 1

TE PV!L=0
DO 2 0 L1=,I

TEz:;PVL=T7'lP'/L+VL(.*(!'-l )+L,J)
20V OC-'T IlUE

VLC"(K, J ) =1'::P:VL
21 "CiTIH!UE

22 Coi- TI U Z

C*** 0;P2E-SS ':lEAlAIiIG DlATA VALUES

30 1 1I=11

00 24 ;'=I,22

KT4(K1



DO 23 L = 1
XS =!'T+ L
T7- :PCT=T -t:PCT4-CL PC: 1T (2)
I F(:'AXL'VL(K3S) .,3T.-L:L=: 'llLVLUjS)

23 CG:T I: U E

CLPCNITCC:O) =T; l:lPCT
'A L/LCC =::L

~:vLT~()=:ALi L CC,)20Cc. ) 3~K

lc(3YR!SS3)-30 TO 702

CUPY,:PASS.TlES-0T

-X"N:**:*-: Y

99 !:IPFITE (CH,200)
200 FOR7 :AT('"1 VOLTS 1',6X, '": I STCGRX -VCLTA Gz H-ITS 7/S",

"SA2:PLE 2LOCKS")
?RV=5.0

00) 103 1=1110

RV=RV-O.5
1C3 COrJTI:IUE

iI TE (CH, 204) 1 , I1=0,00, 3)
204 FO2! 'AT(" 0. 0- ::1,1 11 (" 7")P,"', 11 ( 15) , 3L,,C!-KS")

ACCE PT " E*ITE~ AH Y IN 7 EG E- TO IO~T I! U. J"i. -

C*i*C D ISPLAY RE:;AI1IJ 1ING DAT, VALUESO OE

302 :m!ITE(CH,206)
2C6 F'CR:7.:AT("1",l"SAlPLE ILCOC(S -:AX VOLT7ACG

it" CLIP COUNlT i)

IDG 104 1=1,22
K=(4*1I)-1

2~ 0;( FOR2AT ("1 1%22,, 12,"1 th ru I7 2" "X
:1F4.2, 5X," "5X, 14,S, 5"i")

104 CO T I N21

C'CEPTIE~ITER ANY I:J!EGER To 7 !TI:l!UE:"I,DUYYY-
HF(CYPASS4)CALL FOLOJS (4)
IH(2-YpAs5)Go To -101
IF ( YPASS3)!.;O TO 13



AD-AlI 540 AIR FORCE INdST OF TECH WR1ST-PATTERSON AFI OHl SCHOO-ETC F/0 17/1
TIME AXIS ANALYSIS OF GRAVITY DISTORTED SPECH. W)
DEC ft .i C HWITER

WU ASSFIEDr 
MWtL/F/1-2 4

23 ffffffffffff



2:** O'2TI;!UATI0," OPTIO1023 AFTZF" S2,.2EEl:'DSPA

ACCP"SELECTA," OPT IO !< 15>"1
ACCET"l 1 =EVALUATE Al"CMHER FlLZ15

.CT" 2 EP HISTO(flA: -D ISPLAY <15 >"1
A^-CE:P T '3 =TER:AtIUATE HISTOGRA" EVAL<15>1"
ACCEPT" 4 =SELECT E7XPA2%'!IEcD DISPL.Y<1 >"
ACCE?T"C0PTION = ", 1:

IF(1!1.ECz.4)GO TO 29
IF( I'-2)'13,14,15

*13 ',."LL FCLC'S (4)
.30 TO 1

11 So TO 99

Ci FORTRAt: IV SYSTEAEMOR OUTPUT N~;D r-OOWTIU;UE CFTIOHlS

4 TYPE"17> ' <7> FC~rTT),A<7> IV SYSTE:EP2"

ACCEPT"'* <7> <7>SEE FGCRT,?l['<7X; IV ~SP"
1<7> :Al!UfL PAGE "J-7<15>-'<15>:'

OI-FATAL <7>PPOCPAinr A3X7>0V)T< 15>'< 15>",

AC'cEPT"CPTIOI1S:<5> 1 REiZ 12T! FILE<15> 2 =TE:R"l,

ll"2I;lATE PRGA.<1>1>PTIo ,W
IF(IN.,E.l) GO TO 15

CALFCLCS (4)
.30 To 1

15 CALL RESET



(AUDO :ODILE)

c THITHIS I S A F0RTnrA2' SUDPROGPA-.';I'CV I S S.'!,iPPED
I .'T! j THE ; AI PTZOGPRi AUDIOHIST. SEPh'?ATE SV FILES

r, APE :,ECE SSARY FOP, DOTH THE :!AW~ PP2O-fPA:; r~l 11IS Su:'-
3 POGj7\-;.PR0GFfA S LPE '! IS iUCCESSA2Ylv 2ECASE

r CC'5 1'ED ?ROGR;33 S EXCEED Tr!E COPE STOP.-GE CF,- THE -VCW
O C0>):P'-TE7P. AUDICiOC2 IS USED TO ;'!E,:AYA~,AD

I E-)IT AUDIO FILES.

oLOADIH G OF THIS SUE RPOGrAHr- -iUST --E ACcO:-:PLISH!ED
US IH T! 1E F 0L L 0 *'I ;IG C LI C 0;f !D:

11 LLDP AUDIDHJOD CHAIf:IEL SANHES CAjDR DCHTX DCHFlX FOPT:.L-Z

CTH IS ; ODCULE ESTACL ISHES AND O IITAL IZES THE CA-LL
PA,7A..;ETER:S r:EE FOR SUSOUTIE I"CHA!!:;EL't (VWS.IOP
1 .1) "ICHANA.EL' IS USED TO TRi~d:SFER A iU-DIO DATA F2.0.,A
TiIFE DECK(, 'ICF OHOHFOE CP OTHEPn SOURCE THKFC'GCH -ME C~2
E.*CO ;/D CONVERTER TO ADS(FILE IT 0,2EATES. "CH ,!l!EL"l
IS ALSO USED TO TRUSFER A.UDIO DATA 7HROUGH THE"-' CPR02-
E:!O TO RECREATE THE ORIGINAL IW'PUT.

.CVAR IAB3LES USED IN THIS '-lDULE AETHE SAVE AS THjOS E
C USEc-D 1:1 "CHANEL". SEE i'FIT/C7E/EE/61V-2 1-ITEIl _N CAPT

c EAl'SLEY Ai"D CAPT FR'EDEL, OR A COPY OF THE "CHANN,';EL" ROlul-
C TIN!E CONTAINED IW DISK\ STORAGE ON THE ".FIT1 DIGITAL PrO0-

c C-ESSI!IG LAD'S ;i OVA/EC LIPSE OOVPUTE.-)

SAUDIO I/0 VAR "ALES
ITASK- TAS; OPT IONS:

0-DA)iTA TRANSFER TO CRO7E:I0 ! P f2A:;ETE;S)
21-I/n, OPTION, TUG," PAR;A:-ETERS A7ECIRE :

CSAU PLE: TiE (ZINUZDESIRED S'ALt RTE
C CH~ ;EL!U 'BEP (1=IHlPUT, O=OUITPUIT)

2-I/0 OPTION, FOUR PARA;;ETERS RErUIRED:
STARTING ADDRESS (USUALLY 1)

c u:BE. 'OF '.ORDS (AX=22000)
SA,*'PLEc TIV'.E(CEE ADOVE,USUiL-LY 250 FCMe~Z

CCHAIThEL lNU2DL:EP (1=111PUT, 3=0ORT)

C VODE- ''ODE OPTIONIS:
C0-::0V DATA TrlVSFER.,



O ~~1 -D A R;SF7R V I1A P1GRM E /0 . FfOR- TIH I S
C:D OD CU:IT IS THE ';U ER! CF DATA :'017S

2-DA'TA TRAMSFEP VIA DATA Ci-IAi:r EL. FOM THIS
C ODE DCUT IS WrE UMBER' OF DIS:, BLCOCKS 1:!

EACIIH 0HXA2,WEL ELOOIK (I TO 16 -,LC'S TRANSFE2-
C ED BHdET.:EE' 1A.':DSHAKES)

2 3-ADORT TASK

C ST- ARRAY FOR FILE STATUS

o CONTROL-VNRIMLE USEC FOP PFROGRM ?UTIMIG

D DI:,- DIRECTION! (0 WIPUT, I = CLUTPUT)

S TAR'T- STARTING BLOC:' FOR EDIT FU!CTIG;!

3 2)L OC< S- !lj';ER OF 21LOC!KS FOR EDIT FUNCTIO!!
c
c PCM!T- PARAiNETE ' cOUNT (*MUST AGREE !JIW ITASK 7REOUI2E-
O M.EIITS ABOVE)

C OCOUNT- S PEC'I F IES DATA *,:ORDS TO ECE TRA S FER3ED I N "'OD
O 1 OR0 TMcE WUN.DER OF DISXCrLCS IN EACHn- DAi-TA

CHANNEL FOR ,ODE 2
C
O DCHOLKS- SPEC IF I ES INPUT/COUTPUT FILE SIZE I1! DATA

2 LOC:(S OF 256 W'ORDS EA CH, CURRENTL1Y L IMITED TO
0 03 DATA LOCKS
C
C DArRAY ;IRRAY CNTA IN II0I DATA FOR TH E CUTP: T MOD7'E 1

2 TASK (MUjST AGREE-* WIT DCOUNT)

C1 PARRAY- AR7RAY USED TO PASS TASK PARAi2ETE.RS (SEE I TAS(\
C ASOVE)

C ERROR- CALL PARAiETEr R-ETUPNED FROM~ 'CAINE ' .o
C EIGHT "IT FIELDS:
C to7-lCHANN-ELl ER1ROR
o 3to'15-' CHOPS' ERIROP

SYSE-RR- CALL PARAMETE'R qEThrNED FROM? l'HFPJN!ELl 1.'01 -
cCATING MIC 25ERRORS (SYSE"RR=1 IF No ROS

C UHSTX THIS IS THE TRANISFER FILE USED TO TRAN'SFER
C ~CONTROL AlDf AT DE:,EE rE MAI PGA;IA

C THE SUDPROGIRAM AUDIOi!OD
C

INTEGER' PARRAY4),DARRAY, ITASK, I',,IODE,PC'WT, ST(22),
: CCOUNT, DCHE LKS, ERROR, SYSEMl', C2rORR,!OV ER2, F ILEN-(7) ,
: COIITROL,STAR7,B2LOCK(\S,TE.IP(256o)

TYPrE"COtITPOL TRANSFERED TO 'AUDI Oi*!0'"



-A\DFILE N SET VALUES

-ALL 11E2 .5," STX,2, I EP)

F ORKAT (S 1)
4010 WR.7ITE(1C,401)FILENIA.'(1)
401 FOR.-;AT(" FILENAME: 11,S1S)

PE~Il.'D 5
1TASI(=2
'.ODE=^

PCN T=4
DCOUN1T= 1
DN!2AY= I
PARR,"%Y( 1 )1
J11lRRAY(3)=250

C~CHECK' FILE STATUS

CALL STAT(FILEIW2, ST, IEF )
DCl-1DLKS=ST( 9)
CONTROL=O
IF(IER.EO.1.OR.IER.EQ.13)GO TO 411

* I**************<15>* JCI -FATAL ERR~",
* "O2<15>* CALL FOR FILE STATUS<15>11

TYPE-111 SYSTE2i ERROR CODE = " E
ACCEPT"if SEE PAGZE 3-7 0F FORTRXI! IV USERS YA"

* "UAL <1 5****************4*I

C*** Ei:TE3 OPTIONS

"AUDIO' FROl* GIVEVI FILE<15> 3 = 'SO TO ED IT 11,
:"VO-DULE15> 4 = GENERAT7 HISTOGRAi OF CUREI "11
:1"T FILE<15> 5 = :.'A,\ VOLTAGE AN1D CLIP GOU7T"

OFCRREN!T FILE<15> 5 = GET A >1VFILE<15>",0
IF(IN.GE.4)GO TO 0

SOPT In1- RECORD

IN(I I.,E. I)cGO TC 4C6
PARRAY(2)=22523
ACCEPTIP<15><15><7>********-''-**15><7>* .A:I IG 415"

: "<7>******-:**<15>7 ><15>*' 7HIS 'ILL DELIETE 110
:"Y3GUR CLM2ENT FILE tAi OVER .lRI TE.<15><7><15>11,

-0* YCAU 11.'ISIA TO ON~TI;.UE Or REThR(M, <15><15>11v



"CTON:15>1 =CVE~::IT~FILEU> 2 =

"UZ! TO OPTIOl LIST<I5><15><7>rQPTI3; ='"

I F( I '.: :E.lI )(GO TO 411
CA'LL !DFILW FLEA, R
RA.211A4Y (4) 1

GO TO 407

OPTICON 2 - PLfY]ACX

4 06 IF ( IN.H E.2) GO TO 400
4124 PAPflAY(2)=(ST(9)+l )'256

PA;R"A Y( 4 )=3
OCC U NT= 1
D I 1=
GO TO 407

C C~ PTICOP 3 EDIT

40C- A'lC-PTI<1 5><1 5><15><15><15>ED-:IT CUPTION!:<15>15>11,
:"lE,*TER DESIRED STARThIG DLOCK :<15><15>STA",J
:"'IT BLOCO' = ",START

ACCEPT"I<15><15><15>EN.TER' :11U1.DER OF -CLOC0KS LEIE"
" l:<15><15)JLOC(\ COUNT = 1",11-00:S
ST(9) =771001KS- I
CONTROL= 1
PAR.PAY( 1)=(START*256)+1
GO TO 412

li0n ACCEPT"< 1 5>< 115>< 15><1 5>OPTIOMIS: <1 5> 1 = T7.Y A
:"OTHiER SET OF EDIT VALUES<15> 2 = OVEP W-R7IT"l,
:"E" FILE iTll EDIT M'YCPY<15> 3 =LEAVE EDIT F",0
:"Ui!TI0N<15><15>0PTIOli = "1, I:
IF(If.EC1.3)GO TO 411
I F ( I N. 'E. 2) G TO 4O08
CALL DELETE ("AUDEDIT)1
CALL EWN1,'(FILENA!',,i,"AUIDEIDIT", iE
CALL DELETE (FILE;IA70
CALL OPEN (6, 1"AUDE I TX1, 2, 1Eir)
,ALL CF I l.!(F ILE!Ai ,3, 1IE7)
CALL nOPcE! (7, F ILENiJ,2, IEI)
;I=31f QKS - 1
DCO 410 1=0,:!

CALL RD2*(6, (STAr?-T+ I ),TWP, 1 1 IER)
CALL !,l.0LK(7, I,TEE;P,I IER)
TYPE"1TRAiISFEP LOOP", I

410 COTIN1U E
CALL FCL6CS(7)
CALL FCLCS(6)
CALL GEL ETE ( ALDED TX"~l)
AC"'EPTII<15><15>7T,;AN*SFEP.- ()O!PLETE<15><15>"1



30 Tr- -o

0*"' CALL'OA2L

4,07 A CCE PT <15 > ;***< 1 5 CA-LL IJ!GI

CALL C~r]A;cLdITA-Si-,Dlr,,:.:CDE,PC::T,DCOUi T,,-tLE::!::

ACCET"< 5>+***~*~******~ <15>*CALL C0 1PLET-"

0" CHEOr-( FOR' CHANNiEL EIRMRS

C2OOEE,= 1 5 .X2. ERRMfl

I tF ( CROER.EC .0 .AD. ;OV EnR. ECD.0 *OR. *.CEM E' 11. :.
i'!VE7R2.EC .52)GO TO 402
ACCE'-PTI<1 5>< 15 ><15**** '*:f**

ll*********<1>* :GO-FATiL PROGf",
"A." 7RROR<15>"l
IF(unTEST(EPRO-, 15)) ACCEPT?'* i/C ?l,

TYPE"* SYSEP7="1, SYS)EiRO'
TYPE"I CROV E'cO EPR~rC E
CALL 23CLF)( ::CVE? D', 7CLEAR C.-Vi2:EL E.,RORI1:P

TYPE1I* PC:T=",PCP T
TYP E " * DARRAY= 11 DATRRAY
TYPE "- D I -=1,I
TYPE"I ?MRfAY ( 1) =1, PAfRAY( I)
TYPE"I PARRAY(2)=l ,PAR;rAY( 2)
TYP7II* ?RRAY (1-)="1,PARRAY (1)

TYPE"* PARRAY (4) =1, PARAY (4)
TYPE" ITASK="1, TASK
TYPE"I ':OE=ll,!GDE

TYPEI" SEE 'CHANiIELl USE7 S :AuL

PAU SE
402 IF (CONTROCL.EO9.O)GO -in 400

GOTC 409

C':' RITE lNTO "AUHSTX" A!:D flETU!J TO !AINl MFOCRAii.l

4C0 '7 2I TE (5, 403) 11
40G FOZIAT ( 11 ",12)

CALL RESET
"ALL FEACK
E::0



APPENDIX B3



c7
cDISCOETE FOUUE:1 TPASISFCR." 2CUTINEI

CC PR03RA4* FILE ~!~:"FT32V"

THIS ROUTINJE EXERCISES FORTRAt! SUCROUTINES. THE PRO0CESS:

4C1) OPENS A FILE OF DISCRETE SPEECH
C 2) READS F2R11 TrlAT FILE
C 3) CREATES TIfC NEW FILES
C- 4) OPENS THOSE i:t, FILES
C 5) PERFOR4"S A DISCRETE: FOURIER TRPSFCR "

C6) ?PEEN-lPHA-rSIZES HIIGH F-rE,? CO:PONE-TS FPO" 50CP.Z TO 4000HZ1-
o 7) CO'.PrESSES THE :UiCER OF FMRE'IUE:LCY CHAU:'IELS TO 15
C 3) SAVES OWE ARRAY THAT HAS BEEiN ROCESSED THROUGH"
C STEPS (1-7) ONILY
r 9-1) PERFOPIS ENERGY INOR::ALIZ.TION ON A.HOTHER ARRAY
C A) FINDS DEGIINIIG AND END OF E,"ERGY- -OR.-AL IZED 10:1n-,D

C 0) Co0; ?RESSES 'CNflV:ORD E;lEROY
C 10) H.1RITES BOTH AIRRAYS TO A PEPrIAIEN*T FILE

C SEE 'FOPTRAN! IV USER'S ;!AlUALl FOR FlURTHE2 EXPLAH.iATION, ""F
0 SUBROUTINES AND0 ASSOCIATED PARA:ETERS.

C THIS PROGRAN 111UST ISE O'-PILED,, LOADED, AND ;-U,. Cl! -ME ECLIPSE
M CI PUTER.

C THE 'EDFT.LS' AND 'FORT.LB' FILES i'lUST "DOTH L E LOADED 11ThI- TIHIS
C ROUTINE --- SHOULD IT 3ECO;iE NECESSARY TO REC011IPILE 'FT32'I' III

INTEGERCtF()Fl()FL()ESTSZESSFR1
REAL ARAY (32,96),OARAY(16,96),E:JE-RGY(%5),LTCL
CONPLEX CIFT (64)
I>JTECER, IFT(6144),IENN0'IR(16,' 6),ICArAf"Y(16,96)

C

C*

C 'IFT' 'IILL RECEIVE DATA DUPING 'DLK' CALL.
C 'CIFTS *..!LL CONTAIN 1 T!E C0-,PLEX FOR;*, Or' 'IFT'
C ' IErJN.OP v.ILL CONITAIN~ T-E ENERGY-NC;R-IAL IZED,
C INTEGER TRUNCATIOM OF 'C.RAY''.

C 'ARAY' WILL CONi"TAIN THE C,-'fIPLE-X A3SOLUTE VALUE OF THE OFT DATA
C'CAP.RAY' 'ILL CONTAIN THE (CHANNEL C0*10RESSED WAAY' DATA

C 'ICARAY1',,'ILL CONTAIN T14E INTEGER TRUPICATIO' CF 'CA~pAY'

C***** ESTABLISH PARi.2:ETERS FCR UfCTHEr~Ei



C OF DISCRETZ SPEE-CH- iFILE.

1 C'13 ;At-l"ITRAP.? Cl-k2I!'EL ASS I G" E!T-l::'E
c C"HANriELS 6-15 AR-E ASS KI"ED TO DEVICES.

ACEPT " E,"TER FILE"IA;;E OF SPEECHl FILE TO CECRHE:
REAC (11,1C) F'(1)

10 FO7%.lAT (S13)
VOGDE1 )OE 1 OPE'XS THE FILE FMR 7EAC-1I ' cjY

C

CALL CPE. (CH,FV,>-oDE,ER) ;ADDITIO.'AL PARA:;ETEPI (SIZEE)
C ALSO AVAlLl*X3-LcE

IF (ER.U!E.1) TYPE 01ERROR .2EThR.-ED FRO;; GPE~l OF SPEECH FILE: "7
C
C"'" ESTACLISH PARA;.:ETERS FOP, SUDROUTIE 1CF(ULiI
C (TO 0,REATE THE E;ERGY-X-7!AL17::D FILE)

C
AICCEPT " EI!TER FILENA2E CF E:'IERGY :iOR2ALIZED FILE:
READ (11,10) FLM)
CALL DELETE (FL;!) I;' CASE FI LE !'A: E ALPErDY EXIlST

ITYPE=3 ;TYPE W I' An XiO!TIG,'UOUS FILE.
C TYPE '2' IS A RX:'C,! FILE.

CTYPE I1' IS A SED UEt!TIAL FILE.

SIZE=6 ;71E '!E , FILES ::EED TO E O:!LY 1/4 TH.E SIZ-E C-F
C R= TNE SPETECH FILES.

CALL CFIL'H (FLN,ITYPE,SIZE,Eml

IF (ER4I'E.1) TYPE " ERROR RETUM-11D FrO-! 'CFIL',.": ", E-
C

C~~ESTALISH PARANETERS FOR SUFMRUTINE 'C'PE-'
C(CPE:lS THE ZEEr,>Y :OMLZDFILE)

CH= 4
i00E=3 ;.'.ODE (3) OPE,.S THE FILE FOP, PX2DGc ACCESS

I ER=O

C

IF (E.iE.fl TYPE "ERR'.OR\ 7ETURNIED F70:! 'tOPrl!' OF IEX: FILE: ",EER



o ESTA2LISH PAvRA;:ETERS FOR SU"SROUTCflE 1CF IL"I
O (TO CREATE THE :,'O ctERGY -'OMIALIZED FILE)

ACCEPT " ZNTE,7 FILEHtA:,E OF iICU! EH'ERGY ':OR''SLlZED FILE:: 11
R'EAD (11,10) FILU(1)
CALL CELETE (FILMI ;I CAS E FIL2P'A.'E ALr-,LY EXIST

ITYPE=3 ;COWTIGUOUS FILE
C

SIZE A*L7EADY ASSIGNED, AO 0V E

CALL OFIL'.1 (FILil,ITYPE,SIZE,ER)0
C
C

IF (ER.""E.1) TYPE " E7ROR RETURN0-.ED FRO:Y CF L' , ERT

C** ESTACLISH PARANETERS FOR SUBRPOUTINE VOFE,'l
o OPE,'S NION E:i'ERGY :WRALIZED FILE)

C

'H=5

>00E3;FILE OPENED FOR RNAHDON ACCESS
C

C

CALL OPEIH (C-H,FIL1l,?,CDE,ER)

C

IF (En.NE.1) TYPE " ERROR RERR-E:) FPO",10PE~i' OF i'P FILE: ",ERZ

I,** STA3nLISH VOLTAGE THRESHOLD
C
C LTITER A THRESHOLD VOLTAGE. THE SPEECH FILE .ILL -';E SE-ARC'.-E7D FOR
C THE FIRST AND LA'ST ELEa:Ei-TS iH1CH EXCEED THAT LEVEL. TNiE D"ATA

CDEFORE ANID AFTER THOSE EVENTS IILL 1,E SEVEMRELY ATTEPUATED. THIS
C EFFECTIVELY EUHANCES THE DATA CE71EEN THOSE TO.' EVE1TS(:l-

O IS ASSU-iED TO BE THE ',iORD DATA).
c CE : ,'

3 ACCEPT " LITER THE VOLTA GE THRESHOLDLEVL ,'
C

*ITV=IFIX(TV*2047/5) ;TRtVSFCRMS SPEECH FILE LEVELS TO VOLTAGE
0

L AST=G

C*ESTA3LISH PARX-iETERS FOR SUBDRCOUTli'E 'D-LK'c FRO:i DISCRETE SPEECH FILE



TYPE "

TYPE " *ATA TRA;,SF7P hI IPR0CZSS'i**

::E= 17;1S 4 5 6 D.~W ''L CCS 'I LL E PED

ER=o

I DL;'=C ;RETUMIED FRO 'F'l )~'-CV F ,L C.2
;READ I il C1A3 A,! ECF IS E.'CCU, TE 2D.

CAL L .RD2L ( C: , SD, I FT,:5, I 7LX

I F ( ER:E .1) T YPE I RORETUIP 12D F 1 1 \ 7; L~' 1< I
I F ( I L;,.NE.Q) TYPE "1 EOF Ef GOUUTEM-2 OF E-:LC S TE,-Z , IDL

SFIJJD bDEGVIN?:IH AVC END OF 'ORFD

D0 12 1=1,,5144
I F (IFT ( I) .LT. ITY) G00 TO 12
I F (LA:STr.GT. C) GO0 TO 13
1 F I ST= I
VCLTF=IFT(HI 5.0/2047.0

13 i LST= I
12 CON, T IN'UEI

V/CL TL I FTC LA S T) .Gi 2,-,!

C ****JGINFOURIEP SE 0uEA1CE*-1*

'!Y CT EiIERGY '!OR;!ALIzIN1G THE DIGITIZED DATA DEFOrE- 'FFT', 7HE
c E:i!EROY 'JILL D.,E PRESE:RVED. THE FUIE7R DATA :'UST 71h- iE -ENEG
C !OR'iALIZED TO OONPEN'SATE FOr VOLtU'E FLUcTUWICNIS 0F THE 1-,ALoG

C DATA. ;OTE THE "OcR! AL IZ1: IG PROCE'URS 'FTERI THE CALL TO 1OFT4 ?.

C THE FIRST STEP INITIALIZES 'CIFT', IC H :IS T :7E O-F CC:R'LEN' FERN1
C, TO -'E PASSED TO 'DFT4.

-1 C IFT' 'ILL -"EP OVER.1PITVLI D Y 'DFT41. (AFTER ThE CALL, 'CIFT'
C '[ILL CONlTAIN! ONPLEX FOUIER DATA).

C:* ESTA2LISH 2A2.'-,;ETERS FORP SU30OUTI;NE ':DFT4'



J1 ; ,J IS 7, '30L u:2 I'EE NF THlE 7.C DI1

.,=o Y I' IWD-, I 'T
LAT 6 4 ;THE iU-. E7R "IF -DL'E: E;:TS TO __EA\
I' V= O

:0 DO 20 1=1,64
CIFT( I)=IFT( I+K)

CALL DFT4 (OF(1,,2IV) ;C .LL 'ILL PTF 6,1 LElT3

I"C THE F-3LLO',A;.G STEP~, OUIY 32 OF 7,-E 3 4 ELsW'EW;TS -lIca-. '
C TRANSFORPWED WILL1 _E P7!ESEiTVED---TF.IS IS CETO THE 2 TO 1

IE NACY INHERE1WT MTHE DFT Pr OCESS.

C LTIHOU'GH T,0FT4' COULC PROCESS 1P TO 1024 '7LEWET'S ?7'- 2ALL , OLY
C 64- A2E USED HECAL!SE:
C 1) 64 GIVES 7ETTEn :ESCLIUTK'

O2) THE DA"TA '.A-S OPICIAXIALLY P-203ESSE-D F0.7 F'.P7HEP- iWA^LYSIS
oVIA 'SPSS' ' OUTINES, :HICH WAEDIFFICULT'( '171 L,'Y3E
c VECTORS.

c

DO 50 1=1,32
APA'Y( I ,J)=CA_-3CCI FT(CI) ;COW. PLEX, A3OUEVAL'EE

c~ S RfT( (A**2)+(*2)
50 CONTINUE

C' *****BEGIl HIGH FREOUE'!CY PPEE, PHiASIS*-.,.

c

HIG FR()U"C PREE'ASIS IS NECESSARY 2ECAUISE :OST OF TH!E
C " PIH SPEEC:-: IS I1N ThE FREDU2ENCIES 'FELOV.DCE D 5C P
C TIHE E"EROY '.!UST 3E PREEW7PHASIZED TO SIILATCE IThE F UNICTIY' CIF

THE EARP.
C

P -PE -50O.O ;FREO) AT 'WHICH PREEHPPASIS CIl
SFPEnt)Coo0 .0 ; FFPLIiiLEEUE: ICY
?DDJL'6. 0 ;ThE U OF DS'S 2Y HIHTO FREEWHIASIZE >0

C FREDUEN'CI ES



o THIS !.,ILL STAR'T ?REE7PHASIS AT 500F2 (THE FIFTH FE* ELE :E::T V
'DFT4' O3UTPUT)

0O 52 I=FREQI1,32
FII;PEF'I TS ?'EAL AlrITH:KETIC 011 74-- "DO L!OOP' I *!DE*

iARAY( I ,J) =ARAY( I ,J)(10** (PDE.*ALO)GlC(2RI /F' EO1)l
I/(2O*ALOGlC(2.0))))

(I NT THA RGEC(I/FRE01l) I S: F720 1 (1/5) TO (32/5)
THERE33Y LOCARITH2ICALLY J,!C.-EA'SII!G 7HE rJ;PLITUCES AS 7HE

c FREQUE:;CY INCREASES.

52 CC)! T I'! UE

o ****-EG ItN CHAflNEL COi';PPESS IC*--*

c THE DiATA IS 1101 CHAt:IEL COl'P2ESSED FMIOH 32 TO 16 -DISTIW-OT

C THIS IS DONE LIL!EARZLY 3Y oor12ii.'Auo ADJAOEPT PAIRS OF
O ELE;IENTS INlTO ONE (1) AND AVERAGPIG THEi.
c

c THE REA SOS ARE TO PER2I"T EAIER PROCESSkfG OF DA\TA
TO PEMT ->-ORE 11ENNW;GFUL SPECThCS2A.I1 ? EPr.ESEi? TATI02!.

"?=O
D0 56 1=1,32,2
K 2=,-2+1

5IT COTINU E
C

- C ~ **BE;EN2G :O^,ALIZATIO; SEr.UE2,cE*****

C 3EFORE EME.RGY !!OP.'AL IZATIOlN IS IN;ITIATED, A COPY OF THE
O CONiPRESSED ARRAY 'CARAY' IS SAVED TO STORE THE SE'EGY

IN ITS ORIGINAL FOR:%.

DO 59 1=1,16
1'CARAY(I,J)=IFI,(C"AA'((I,J)) ;PUTS 1'RAY' W 1:TECE'R FOR:: FOR7



SUCOT~ '.P. 4 ' . !IUST ?. i
INITEGER 'if;l'Y)

59 CONT I.'!U

DO 50 1=1,15
EE~=E~EF+(ARA( ,J )*2;SU.2S THE SCA~OF EAH LTE. Z.T

30 COUiIT I LE
Efl, ERGY (J) =SQT EN E2) ;ESTA3LISHES EN!ERGY VA,,LUE CF vCCA2AY'

C
C

"K=(+64 ;iNEXT 64 ELEfiElTS ',ILL 2E F-lEAD INJTO '--FT?

IF (J.EP.40) TYPE 11 ****-E PATIE:!T, THIS IS A LO:!GC:Kr-**I

J =J+ 1
IF (J.LZ.96) GO0 TO 30 ;RETlU2JI TO 'CALL1_1 CFTAI

C
C-~*FIND THE BLOCK o( FORJ 'ME E3VID: X EN:D OF THE ~',;lD2

Jl=IFWfST/54-2 ;FINDS DEGI.'Ni:C OF :CDAiID S3ACKS -UP
C Ot "E-HALF 2LOD\

IF (JI.LE.0) GO TO 72

DO 70 [1I,J1
E2E7ERGY( I )=5*E:IE<GY( I ) ;5KiW-N,RFD ENE70Y PF,0% IDES ATT1FrUATIO:'

70 0C0? 1T INU E

72 J2=L[STI64+2n ;FINDS LAST DATAl NiD ADVANi;CE'S ONJE-iALF C-LOCK
IF (J2.LE.O) GO TO 76

C
"O 74 I=J2,96
E>I;ERGY( 1 )=5,,_; ZGY( I)

74 CONlTINUE

76 STHLIFIRST/26.0-O.5 ;ASSIGi!S STARTING LC
L7DL=LAST/256.0+0.5 ;ASSIGNlS LA ST DLOCK PLUS '-,E---:ALF

C £LL=LT3BL-S '11 ;ASSIG-,,'S DLOCK LENGTH

TYPE "

TYPE "I**-DATA T.'rANSFEP IS OO;. PLETE***lE
TYPE"
;R, 1TE (10 ,30 ) Fi ( 1)TV, STCL, LT;ZL,HL

FrvFOR!AT (" rILENAMlE: ",S3,, TIHE 7THR'ESPHL 'OLTA E= 1",.2
Ig" STARTING BLOCK= %,F5 .2,/," LA-ST OL700; = %,F6.2,1,11 - C:\

1 LZEWGTri= ",F6.2,//)

A -EPT " DO YOU "ISH TO RlESET THRESHOLD VOILTAGE FOR AlOliE'
1 R.UN??? ---O0 FOR YES; 1 FOR ,C: ", L2

IF (L2.EO.O) GO0 TO 3

C CO"PLETE ENTErJY :'AL IZATI ON



90 
71,7-

oOFAPA IFT!-7'- l'DT41
IE2:OP I,)=IIX(20A47*CAi:AY(I,J)) ;WITEI-E2 V7-SI;: "'F ',.

)o CO;IT I.NUE
S CC T IUE

C120471 IS A SCALING FACTOP :1HI '.!ILL r:EST,'TE- THE EHEF7,3Y
o HO2ALIZEEL7'E-*TS CF 1,!~l2'I TE:P2S OF -!E VA'LUES C

c TH qE CFZIGIN'AL CISCflETE SP3EECH FILE. 170;l :OC7'E 7;-Tl L,
C SE ( I ISEPT 7ThES IS R~EF.)

C** ESTAnLISH PARANIETERS FOR --UD2OUTI:-:E ';L~
:;- UI TES TO fI ERG Y-NOF .AL IZED- FI LE)

CH=4
STD-=0
NU ','=6 ; OF 5LOC:,S TO E '2-ITr:: (011Y SIX 5LO NHX2

C ITITTEll FOR THE 24 2L0CK SPEECH FILES -ECA'USr-
C OF THE 4 TO 1 'lED~UCTIOMl

ER=0
I 2LKO ;!OF 2 LOCKS '!.ITTEH It'! THE E'/EfT ThA"T A DIS:"

C FULL CCCU2S.

CALL ".RzL;' (C4, STS, I Ei;NOR, U!VC, EP, 17LK)

I F CE"):.'E . 1 ) TYPE " E120,' RETJPri ED F7?C21 "P-l21:,'(EO) ,
IF (D: ~ EO TYPE " TIHE DISK IS FULL.

Cc
C*** ESTABLISH PARA;2ETERS FOR SUPF'CUTI1E L'
Cl (.RITES TO H!OlH E 'ERGY-2CR2-Z'AL!ZE7', FILE)

C,1=

*1 ST"D=0

ER=O
I13iLK=0

I CALL ';:QDLK M!I, STS, I CAP.!-Y, NU ;!~ I ELK)



I F (ER.,2 E. I) TYPE it"'O :mo , cETU!' IEr F,.(),'.2: U,~ lY) ,?
IF (I3DL..:!E.0) TYPE "THE DIS;, IS FULL"
TYPE ll**-"DATA TR,%2SFEFr TO :IE..! FILES IS YLTE*~
TY[PE

CALL 2 ESET ;CLOSES ALL FILES

ACCEPT " DO YOU .ISH TO PR'OCESS ANH~ER, FILE?
I -- FOR YES; 1 FOR "1O: "1,LL

IF (LL .EO .0) kGOTO 1

EN: D
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p*** X *-X-*-.***s***.'* ~*r* *i zl-

CSP~2P-?,XrA- 2UTIE
PROGR;; FILElHA:'E: I'S PECFX 2

c OW OPCF:HJ!"TER

o THIS ROUTINE PRODUCES A SPEC1T7h)GRA;Vl Fr,.jV A FILE 'HICH -lucT
C CONTAII! AN1 ENEPCY-HOR, ALIZED, H!IGH MPLIEN-IYE:PKSZ,

AMI CHLA;IH;EL COHIPRE.SSED DISC ETE FOUIER TRANSFcGfl OF A IEC
DISCRETE SPEECH. THE DFT FILES UBEPRODUJOED :. Y ?-MolX,) "IFT32V".
"FT32'." SCALES THE CATA DnY :;ULTIPLYI:!G iLL --3TC*Y '2ro7l
THIS !VSE!7 IS THE FULL S-CALE VLUE (11 ITS) OF Th-E 'r! , E2

o D/A COHV!ETOR. THIS SCALI-1 PER2ITS TL!E !7-GY-2Oc A,-7 ED FT
C TO 5 E EASILY O'3,iPAARED Y'.ITH 7XE ORIGINAL DISC7RE-TET SPEEC.1 DA'T,

C HE PLOTTED Ol! ThE SAHE SCALE (SEE THESIS)

PROCEDURE:
1) THE DFT FILE IS OPENED
27) THE OFT FILE IS READ LT70 AN2 I:TEOZER ARRAY
3) SPECTROGRAliVARIA2.LES ARE ESTAILISHED

C 4) PRIWTRIIX PLOTTER FU'.(2TION '/A2IAEILES A~RET 7STA-LIS!HED
o5) THE ELE:.:EiNTAL ,'AGNITUDES ARE ADJUSTED FOR0 77INTER

C COM7PATA3 I L I TY

C
C

IWTEGER ()CYTOD!'DEEDLAF.Y1,5
CO*OV/3LK/SY.- , sY::2,SY;'3, SY.4 Y, YX

C*--i ESTA'2LISH PAPA"ETE2',S FOR SUU3POUTI[E CEI
Cl (OPEMS 5FT271 FILE)

ACCEPT " EW-TE?- FILEI'ABIE OF IFT321/' FILE TO 3E -3PEHED:

READ (11,2) FN( 1
2 FOtR>AT ( S 3)

C
Ii0DE=1 0 P E S F I LE FO(P RE AcI iiG CWL1Y

C

~ 1CALL OPENl (CH,F:-,2OD-E,E-\)

IF(EPLE.1)TYPE "ERROR RETURW1ED FR!GCI CPE;;I: ,



-STAMSHPA2A:.ETERS FOr SubPOUINEJ '11.k2Lr~
o (FRO: 'FT32V' FILE)

S3=0 ;THE FIRST 3LOCX' TO 'E READ0 FROi! THE SPEECH. F ILE

CH=

I1l2=6 ;ALL SIX (256 a00 L-OC!'S ',;ILL -:E 'EAL) PEIR CALL
ER=O
I SLKQ ;RETURNED FRO,' 1,RDOLKI --- GIVES TUE OF 2L0CKS

C .EAD It?! CA SE ANl ZOF I S EflCOUI TERED

C

3 %CALL RDELK (C1S31-Y;$E, DK)
C

IF (E.J.)TYPE " ERMROR RETIURED FO,*.DL '
IF (I3LK.2'E.O) TYPE " EOF EflOCOUHTERED; ,' CF DL1OCKS READ= 1,12 LK

\1C ESTABDLISH PRINTROMIX PLOTTER FUNCTIOll VAP.IACLES (THESE CDES
C ARE 'ASCIl I' OARATERS-Itl 'OTAL' FORN)!AT)

C(SEE PINTRONIX" APPLICATION -OTES .102370 FOR 'Dil D-ETAILS)

I PLOT=0OO5I(' ;PLOT 00; ;'A;:0
I LF=012Z\ ;PRINT LINUE OF DATA
IDASH=177K ;DASH USED FOR SCA-LE 0'. SPECTPSOGRA2.X
13L=0 ;3L/Ai'f' INSURES Th1AT MOIPLETE '.ODIS rlUTP',T

C***ADJUST ?IAGr!ITUDES CF AR[RFAY ZLE-2!TS

TYPE "
TYPE I? THE THRESHOLD VOLTAGE RNGE IS: '0.0-5.0' VOCLTS 11
TYPE "

ACCEPT "ENTER SPE.CTtrOOCPA:.:. THRESHOLD VOLTAGE: ",T!

ITV=IFIX(TV*2047/5)

DO 10 J=1,96
00 20 1=1,15

IF (SAIRAY(I,J).LE.ITV) SARAY(I,J)0O ;ZE."CES /ALUES 3L
C THRESHOLD

S'2A(I J)=IFI',((FL0AT(SAAY( I J))/2047)4*10.J)+l

C TO INSURE Th1AT THE VALUES ARE NO! SoErhEE2 I A:;D 10:

IF (SARAY(I,J).LE.0) SARAY(,J)=1
IF (SARAY( I,J) .GT.1C) SARAY( I,J)=10

20 00 IOT I2'UE
10 CONTINUE

C



C Z:**~STAZ I SH SPCTOOA cA r.2L

1 WOi"Th I PIT&* DASH A'FTIN 1C VECTOF2S

TYPE " SELECT rHE ^F 2 EPETITIONS OF THE HFCTS"
TYPT- 11 I

ACCEPT " Ei"TER THE 7CF VERTICAL F.EPETITI03WS: 1, I!!EI:-:T

ACE" II ETER T1HE OF HlOr'IZONTAL rEPE7TITION!S: ", L"IDTH

C***** DATA FOR SPECTPOGRXV! SYNZ--OLS. E ACN SYN5OL DEFIN'ES 1 OF 5 DOT
LINES FOP. 10 LEVELS OF EJETihSI1Y

DATA SY' 1/ 1 OK, 1 0l0K, :,122K,1122, 122",, 1 65;,,177:",177:-/
DATA SY! 2/ 100K, 1221!, 166K, 166,177K,177:,177;,177.lf, 177i",177K/
DATA SYfI3/ I100K, 1 00K, I1-COK, I 00K, 1 COK, 122K, 133K, 133K, 1 3-K, 177;'/
DATA SYN-4/1 0OK, IOOK,OI 0, 122K, 122K, 122K, 122K, 156:', 177K, 177K/
DATA% SY!5/1001', 1221',166K, 166K, 177--l,177K, 177K,1,77-%, 77K , 177V!
DATA SrY6/ 1 OK, 100K, 1ONK, ICOK,122'",133K, 13 , 133, ,135,177i,/

C~**P!ODUGE ANDO OUTPUT CHAR.ACTERS FOR SPECTROGRAW2111 2-Y SEND INMG 0,-E (1)
c15 CHANNEL FOURIER T.Ri!SFO ,W IPER PLOT M*!NNAND)

TYPE "

TYPE ***SPECTROOGiAl COrHSTiRUCTIOiN IN PROCZSS*A*I
TYPE 11"

'RnI TE (12,25) FM(1I ViI')TH, IHE IGHT, TV
25 FORN4AT (l'1",S13,//,t' HORIZONTAL REPETITIO'!S= ",2I"VERTICAL

1 REP-7TITIOIIS= 11,12,/," THRESHOLD VOLTAC=",F5.2,///)

C
I >1 IIT IATE SUBROUT I NE SGRAil

CYTE=999
C

CALL SGRAN (BYTE)
C

DO 900 J=1,96 ;!"ILL SEND (Sl6*kIITH) DISTINCT '/7CTOPS. EACIH
CVECTOR ':ILL -:V I REUHC LEET

DO 500 KKI,I'IIDTH
G';[DT MNTOS-

CALL SVRA? I ( IPLO.T) ;SENlD PLOT C C:INU TO PRNlO
C
C*** SEND 1ST DOT ROW!
C

DO 30 1=1,16
K'=SARAY( I ,J)
DO 30 L=1,IHEIGHT ;JOF VERTICAL 'EPETIT lOtS

CALL SGRAN, St?()



CALL SnC27Ai ( ILF) ;S '10 L 1,*EFEED

CALL ssr;IA:l ( I PLCT)

C~"* SE~i'! '-!!D DOT MOW

DO 40 1=1 .16
(<=SA'RAY( I , J)
DO 40 L=1,IHEIGriT

CALL Sc-RA:' (SY['V2(\))

10 _1 CO !UE

C
CALL SGRAI! ( ILF)

CALL SGFRA,' ( IPLOT)

O***SE"D 3rFCD DOT RO'.!

DO 50 1=1,16
' "=SA"AY( I *J)
iDO 50 L=1IIHE ISHIT

'I CALL SGRA%;! (SYM13(0)

SC) CO1TIMUE

CALL SGRX. (ILF)

CALL SGRA.'l (IPLOT)
C

~.I ~SE1'D 4TH DOT RO.

DO 60 1=1,16
!C.SARAY( I, J)

'10D 60 L=1,1IHE I GHIT
C

CALL SG'JA'U~ (SY.'4(1<))

6 0 "O I T I:U E

CALL SGRAr (ILF)

C CAlLL SGRN (I PLOT)

C***SElD ITM DOT RC.!

D0 70 1=1,16



;-'=SA),2lY( I ,J)
DO 70 L= IIHEI GHT

C
CALL SGr-A2' (SY;!5C0)

C70 CO!ITI.'UE

CAL , fX (I LF)

CA'LL SGRA2 ( IPLOT)

C

DO 30 1=1,16

DO 30v L=1,IHEIGHT
C

CALL SGRA1 (SYMG!))

so CONT INUE

C***PRINT A DASH AFTER EVERY 10 VECTORS

IF (ICOUJIT.HIE.10) COTO 90

CALL SGRA;I (IDASH)

I COUN'T=0

I CCU,'IT= I CUT
50 CONTINUE

C

* 1CALL SGRPA: (130) ;SEND A 5JL,%K TO ISUPE LASZT CH:AfACMTE- SEN!T

TYPE "

TYPE "***SP;ECTROGPAN. CONSTRUCTION O:P:E*
TYPE "*

C

-^-EPT t0 YJU ',.ISH TO PIESET THRESPOL- VOLTAOE AI:" PUU "A.lJ?
I --- 0 FOR YES; 1 FOP ','0: 11:,

C
I F (K5. E-).O) GO TO

j CALL RESET ;CLCSES ALL FILES
C

ACCEPT " DO YOU J.ISH TO PROCOUIE AHOTAEP! SPECTROG-2A: FROi; AiICThE.P
1 FILE? --- O0 FOR YES; 1 FOR NO: II,*'



C.'\(\.E-lK.^C) GOTO 1
C

STOP

C

SU =F~UTW!E SG R ,i
C

SU.2ROUTI,"E SGRA %. (EYTE)

I N1TEG ER BYTE, -.'ORD

IF (3YT7.EG. 999) I FL1 G=O ;I NIT IAL IZES SUD;?CUT INE
;ASK=l 77400"\
IF (IFLAG.NE.0) GOTO 100

C***** PACK 1 ST CYTE INITO ',,iORDI
C

!lORD=BYTE

CI FL? 3G=1

PETURH

SPACK< 2,O EDYTE INTO V'WORD'

10 0 * ORD= ISHFT (';ORD,')
;:ORD= I.i!(~~,ASK)

114 '.!ORD= IOR U:ORD, DYTE)
C

;!PITE ElrJfllY (12) "!ORD
I FLAG=O

C
IRETURm

C
EN1D
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DIS -RETE FCUFIEP T7RA2'SF'WR TE
?! OG7ANl FI LE 'A2:E: IFSTAIPT"

c' THIS P*ROGOPAi 'UST EmE C0:i4;PJLED, LODED, A.f:M! 0 1 O THE ECLIPSE
C-O,'PUTiER.

C THE 'EDFT.L2I A%:'D 'FORT.LDI3 FILES 2UIST ""CITI: 2E LOL> .'ITH THIS
POUTI:E--SHOUL IT EC'O!:E :UECESSAR-Y TO r ECO:;PILE7 'FST.1T'!!

WTEGER OW -,F:(7),ER-
1"TEGER ;.:CRD(7),GLEvf(7)
REALARY3,),TLLT(,LL)
CO2PLEX CIFT (64)
li:TEGER IFT(-5144),FPE(-CK(6)

I CilT= 1

C** =ESTADLISH PARAMIETERS FOR SUSPOUTIilE 0E!
COF DISCRETE SPEECH FILE.

CC
rl CHAM:ELS 6-15 ;;RE ASSIGilED Tr, DEVICCS.

C

ACCEPT "ENITER F ILz:lAiE CF SPE!E-CH FILE TO0 BE OPENE,-: It
READ (11,10) FU(1l)

10 FC2AT (S13)
'i00El 'D0E (1) OPEN'S THE F!LE FOR RE DMiG r!LY

CALL CPEfl (CH,FH,!4O0EE7) ;ADDI TIOt!AL PAR~fiETER (SIZE)
C ALSO AVAILT0LE

IF (ER .'NE.1) TYPE "ERROR IRETURME'D FRO>'* -OPENl OF SP--,!- FILE: %EE"

ISZ=24

C***** ESTACLISH VOLTAGET THRSESHOLD

C THE SPEECH FILE 'ILL DE SEARCHED FORY THAE FIR ST ND LAST
o ELE>'EN!TS IVHI0-1 EXCEED THAT LEVEL. THOSE DATA POINTS
C ARE ASSU2EC TO BE THE U:OPD.

n***ESTACLISH PARA;IETERS FOR SUP'JTI:,IE "2DDLK'



D2 OIS 11',ETE S=E ECF F IL E

TYPE '

TYPE "DATA TPX.!SF=I IN P- OCESS3** It
TYPE "

EI Sz ;IS7*(255 'lOP.D) 2LO0C;'S ILL -E

S2 0

I.5LK=0 ;RETURNED F.2 'RDBLK'--GIV S C F LQYS
::EA-- IN CASE A.! EOF I S E2LT2

kl CALL WLK (CH, SC, IFT,.::ER,3IL;)

IF (ER."E.1) TYPE " ERROR REMhRNEE fMCN l'-.D3lKt: 11
*IF (I3LK\.rE.O) TYPE " ECE Ei'OCUNTEREC; . OF 3:LCC:'S :E", 1V21L.

FIN-D D'EGINtIING AND END OF '-'ORD

I TV =0

JE3=3
DO 5 J'C=1,6144
DO 3 I=J,JB3
ITV=ITV+IA3S(IFT(I)) ;FIND THRPESHOiLD- VOULTAGE

3 CON11T I iU E

I TV= ITV/0 ; AVE-RAG^E 7-hRESHOLD VOLTAGE
IF (1T71.GT.150) GO TO E ;150 IS tAPP"RrX. EOUAl- TO 0.4'
JA=JA+1
JB=JEI+1

I C' ONT IINUE

5 VPERO0.75 ;PRESETS PERCENIT OF TU1IESHOIL-D TO 7 5
GO TO 11 ;3YASSES INPUT OF VOLTAG,'E TUEHL uL5 ESET

7 ACC-EPT "ENTER VOLTAGE THRESH-OLD PEPRCEN ,T: ",VF'r7,
* VPER=VPER/ 100

1 ITVCK,= I Tl+(VPEr-* I TV) ;A:,D PERCEN!T OVER hRSHL TO
CTHRESHOLD VALUE. T.HIS 13 THE VAILE USE:7

TC CHEC: ThE FILES.

L,-AST=O
DO0 12 1=1,.5144
IF (JFT(I.LT.ITVYOK) GO TO 12
IF (LAST.GT. .) GO TO 13



I F I .ST= I
13 LAST=I1

12 C'.17I > UE

TYPE"
TYPE " ',*FUr_'JIER- SE',UENCE 1.i P!OCESS I

TY(PE

'GIFT1','ILL 3E OVE~t4RITTE~-:v DY FT41. (AFTER TMr: CALL, '!-IFTf
c JIL L CC t7A I.! CO: IPLE X FOURPI ER CfATA).

ESTADLISH PARA:iE"TERS FOR SUCROUTINE 'DFT41

J1l ;' J' IS 1THE COLU,71' INDEX C;F THE 7.,'C 0OIENSOM
C ARRAYS

;AFRPAY INDEX FOR IIFTI
LAR=64 ;7HE :U,2D1ER OF ELE;',E: S TO '-7E .PASSE 2

HVC;FORWA.''RD TRMSFlR

3D CO 201,6
CIFT( I )=IFT( I+K)

20 CONTI'NUE
C'

CALL ;DFT4 (CIFT(l),LARI I ) ;EACH CALL ',ILL DFT 64, ELE:>EiTS.

C IN THE FOLLO.1ING STEP0, ONLY 32 OF THE =A LE Ei'TS HIOiE?
c7~FRE !ILL .;E PRIESER-VED --- THIS IS CUE TO TIHE 2 T 0 1

REDUNDAI:CY INHERENT IN THE OFT PMOCESS.
C

C ALTHOUGH 'DFT41 COULD PROCESS UP TO 1024! ELE:1Ei.TS P'Ef CALL, ON'LY
C 54 ARE USED SECAiUSE:

.52) 7EDATA '.AS ORI:3IXAlLY PFPOCESSE. FOR FURTIHE7, AALYS;S

DO 50 1=1,341
ARAYIJ)CADSCIFTI)) ;0O2PLEX, W)SOLUTE VALUE:

C Srjr'T( (A 2)I_-22)



50 *D!! TI!U E

F.RE 'CCK( J)=O
DO 51 1=2,32

- ~ ~ ~ ~ T- 2KJ+FXAA(,) TE 'FEC:'(J) V L'-
C IS DIV IDED ( '4' TO

CLlWIT THE FILE SIZE.
o THE 4' IS A72ITRlARY.

51 CMTI. UE
C

lf=K64;!lZXT 64 'L2HS.;ILL ; E 'lEAD I:ITO 'DFT'

IF (J.Er..43) TYPE 11".*LAF :~"1

J=J!-I
IF (J.LE-.96) GO TO 30 ;REThP111 TO 'CALL CFT4'

C** FIND THE SLOCK d" FOR THE SEEGIINIO AND ENID OF THj.E OR

I THP.=0I
JEIl

DO 5k:5 JD=1,92
DO 54 I=JE,JF
I THR=I THR+FREr;CK'( I) ;Fli'D F.?E2- TH!ESHOLD

54 CONTIILE

I TH!= I THl/ 4 ;AVERAGE FR.EO THRESHOLD
IF (ITHR.GT.2000) GO TO 53 ;1-2000' IS A ;.IEDIUHl LANRGE NUIZDER

o IHICH1 INSURES THAT ACTUAL DATA IS
DEING C:iuECD FOR TIHRESH'LD.

J E=JE+ 1
JF=JF+1
CCN' TINUE

TV=ITV*5.0/2047.O ;CONIVEPTS TO VOLTAGE
TVCK= ITVC(*5 .0/2047.0

C
TYPE "

TYPE "THRESHOLD VOLTAGE= "1,TV

TYPE
TYPE "THRESNOLD F.REQUENCY A,;.'PL I'JDE= "1, TH.R.

TYPE"1 1

1111=75 ;FREC,) THRESHOLD PRESET TO 75:
GO TO 450 ;BYPASSES FREfOK(I OUTPUT UHLESS ThIQESHOLD

c IS RESET
-1C0 DO 63 J=1,96



TYPE J)?E~C(

* TYPE "

ACCEPT rI:E)FRE,.UE:ICY 1,h-RESHOLLD FE"CEUT: ,li

450 FPER=FLO)AT(Irll)/100.c+I.Q
DO 4 FJ.lFO5.
IF (EG()LE.FPER~*ITHR) ) GO TO 64 SACEF0F2E

3T,"FlT OF 2R

IFF~-l ;A~(SJP 1/4 OF A SLCC:
30 TO C-5

5 4 CONrTI !UE
TYPE "*-E IlJI;G OT FOUIID***f

5;; IF (IFFR.LT.1) IFF ' =l
-DO 66 J=IFF.R,95
I F ( F ,E I. <( J)L-:(F P E.)I T 1R) C0 TO0 53 ;ECEF FC

LST=J+1 ;AOIJS 1/4 OF A LC
66 CO;IT I tULE

FFR=FLOAT( IFFR)*61/256 ;CCHVEPTS TO LCC:<
ALST=FLOAT( LST)*64/256
ALTH( IC; T) =ALST-FFR

3TSL=IFIrST/25E13.O-0.25 ; %S S1.G! S S TAP.T I G, -- 2L 0 '
LT3L=LA!ST/256.O+G.25 ;ASSIGNS LAS"T -JLrJC:' PLUS 1/"

3LL( ICT)=LT-LL-STE0L ;ASSIGNlS LOCI, L-11GTH

',,r-ITE (10,160) F."I()STSL,FFPDLT-L,A"L3T,PLL(IC'IT),ALTh (ICI!T)

160 FORMT (" FiLENA,:E: ",S13,11," FIRST VOLT CK rC:~ ,$2
III F IRST FREO CC< -L0CK= ",G2/"LAST VOLT CK LC ",F.,

III LAST FREQ GK 3LOCK ,W 2,, VOLT 2LO)C:\ LE"GTHj,
li" Fr EO! DLOCK LE:IGTH= ",F6.2,//)

TYPE 11i
TYPE h**OMTA TRNW SFE2 IS OO2PLETE"**I
TYPE 1 11
ACCEPT "DO YOU '.ISH TO R-'ESET FiREQ. TMFSESHCL:' 13EFRCEM?

1-0 FOR YES; 1 r'FP 1;D: 1",)X<
IF (IJK.E0.0) GO TO0 400

ACCEPT 'I0 YOIU '!ISH TO ir'ESET VOLTAGE T1 RESHOL D :PSE-3E: ;T???
1-C FOR YE-'; 1 FOR 'NO: "1,JJ9

IF (JJ9.EQ.O) GO TO 7

',!,RITE (12,160) F ()SL ,FLDLT~-L(C!T,%-HI.T

: ' TYPE "

CALL RESET ;CLOSES ALL FILES

ACCEPT "CO YC U ',:IS;A TO PR--OC-ESS ANOTEER FILE?

L



1 -0- FOR YES; 1 FOPR :0: "1,LL

I F LL. E".1I) tG0TO 500
I C,! T= I :;T 1

GO TC 1

7 0 TYPE " 

ACCEPT "E;!TE~l *O,'CF~ '.HI C-1 ',AS JUST P.ROCESSED:
R.EADJ (11,10) O(1
TYPE 111
ACCEPT "ElITER G-LEVEL:
TEAD (11,10) GLEV(1)
TYPE 1" 1
FAVE?=0 .0 ; FPEO_ BLCCK AVERAGE
F LNG 0. 0 ;L0'_)G1EST FR:E 'LOCK'
FSHORT=100.0 ;SHC RTEST F7REK') _LOC:K
L0 _)O00 1I11 ,C.T
FAVER=FAVE.R+ALTH( I) ;SUS 'DLOCK LE::iIOTIS
IF (;A'LTH( I).GT.FLONG) FLDONG=ALTH( I)
IF (ALTH( I) .LT.FSHOR?,T) FSHOrT=ALTH-( I)

_C0 CONTINUE
FAVERFAVER/ I CIT ;AVE:-fAGE-S 3LC(' LE!GTHS
FV.=FLC0 IG-FSHORT ; VAR IMXCE I: S LC L2~

VAV E:,: .0 ; VOLT L"LCK A'.ERAGE
VLCO!??0.0
V SHORT= 100 .0
DO0 310 1=1,ICN!T
VAVERD=VAVER+FSLL( I)
IF (3-LL( I).GT.VL['G) 'L0NG2=ELL (I)
IF (3LL(I).LT./SXORT) VSHORT=Ci3LL(l)

*310 COiNT I NUE
VA V ER= VAVEPR/ I CIT
V VA=V L OilG- V S IC R T

',,,:,TE (10,340)
3 40 Cl rMC?!AT ("1 F rECUEN Cy)

T!ITE (10 , 350) 10 R 0(1)GL EV ( 1)VARFA VE R
35 0 F nOR,'IAT (t ****X"*******~*t,,

1 ,S2I* ,'*VARIANCE = ",F6 .2,1" *1,/, of AVER'AGE
1 = %~FG.21,Il *1,/It,*1

!R.ITE (10,360)
*360 F OR ,:AT (11 VOLTAGE")

4 $P~~~~ITE (10,350) ,0(),EV),VAVV

'2!R ITE (10,370) TV,TVC,-,ITHR
370 FOR.'AT ("VOLTAGE THPESHCOLC=,S.,, VOLTAGE C!' LEVEL= "

1F-;.2,/," Ff'E THRESHOLD'=% I j,/)



'I TE (12,360)
.I TE (12,350C) (D1) 13E/ ) V,VA , V.'.V E

1;2TE (12,370) TV, TVC", IT!



APPENDIX Cl



K.c 1

ISO-



I.,

'-4
9-.

-__ -

0?
9-4 9-4

Cl .2

-,-,~ ,..~



1X

Cl. 3

.........



I- L

~C1.



I-.m

I MM

Cl. 5



- -

Irb
I r~)

* i

-
'N

Y-6

4-

I-.

* C1.6



'4

V~)
a

CO

Cl .7



"-4
N
I-
M
0

a".)

it

I -
'NJ CL~

I-

C1.8



'-44

I-I



I-p

04 CO

'6-4

C.10



LL

Cl .11



0~ii,f --w

- - i

WN

"-4

Cl. 12



ISIC

Cl. 1



w4

U

s-rn--.-; -

4

Cl. 14



.1
*1

'.4

(n

0

21

I ______________

I -
0 N

-4 -4

Cl .15

- ~



APPEND IX C2



ci EC0.3T01

HORIZONTAL REPETITIONS=1
VERTICAL REPETITIONS= 2
THRESHOLD VOLTAGE-= 1. 00

... m........

.. .... ...

C2. 1



ECOJT1 1

HORIZONTAL REPETITIONS= 1
VERTICAL REPETITIONS= 2
THRESHOLD VOLTAGE= 1.00

---------n......

C2. 2



.HORIOTAL REPETITIONS- 1

VERTICAL REPETITIONS- 2
THRESHOLD VOLTAGE= 1. 00

---- ------- --....

C2. 3



ECO3T3 I

HORIZONTAL REPETITIONS=
VERTICAL REPETITIONS- 2
THRESHOLD VOLTAGE= 1. 00

----------

:--tt -

.... .... ....... . 4



A EC03T41

HORIZONTAL REPETITIONS=I
VERTICAL REPETITIONS- 2
THRESHOLD VOLTAGE= 1. 00

C2.5



EC03T51

HORIZONTAL REPETITIONS=-
VERTICAL REPETITIONS= 2
THRESHOLD VOLTAGE= 1. 00

_.__...........

C2. 6



ECO3T6 1

HORIZONTAL REPETITIONS=
VERTICAL REPETITIONS- 2
THRESHOLD VOLTAGE= 1. 00

C2.7



EC03T71

HORIZONTAL REPETITIONS-1
VERTICAL REPETITIONS- 2
THRESHOLD VOLTAGE= 1. 00

- *flb

C2.8

4'F



* I EC03TS1

HORIZONTAL REPETITIONS= 1
VERTICAL REPETITIONS= 2
THRESHOLD VOLTAGE= 1. 00

C2. 9



ECO3T9 1

HORIZONTAL REPETITIONS= 1
VERTICAL REPETITIONS= 2
THRESHOLD VOLTAGE= 1. 00

........................--

C2. 10



ECO3TF I

HORIZONTAL REPETITIONS= 1
VERTICAL REPETITIONS- 2
THRESHOLD VOLTAGE= 1. 00

tttt.. .

* I C2.11



* ECO3TE1

HORIZONTAL REPETITIONS= 1
VERTICAL REPETITIONS= 2
THRESHOLD VOLTAGE= 1. 00

4M.

C2.12



EC03TT1

HORIZONTAL REPETITIONS=
VERTICAL REPETITIONS= 2

THRESHOLD VOLTAGE= 1. 00

._ ......--

C2.13



EC03TS1

HORIZONTAL REPETITIONS- 1
VERTICAL REPETITIONS- 2
THRESHOLD VOLTAGE= 1. 00

tttt

4t -

-------- .... ..

C2.14



APPENDIX C3



717ST VOLT 7' -L ;= 2.2 3 F!:;IST F71,7,7, .= .
LASZT VO)LT 37L~'= 122 LA'ST F2E- O L0;' 12.7 5

FlLZ-.127: :003T)2

F I7S T VCOL T C:e L 30:,-= 3 .33 FIR'ST FRE'2 O' LCOC = 35.50
LA6ST VOLT r" _ ?L ' - ' 13. 71 LA"ST FR7F C', LUO!.l= 1_. 75

VOLT -_L0Ge LE!GTh-= 10.34 FRED 3O: LE2O"Trh= 10-3.25

FILET,:A.2E: 003 T03

FI2ST \'CLT O Lr 3.3FI2ST F7 ET-: C-, Z.LU'C, .00
LA'ST VOCLT O~LJG:Cr= 15.16 LAST FREC ;-:LOcK'= 15:7.00

VOOLT 7LOCK L':!G71= 9. 301 F.:-rE 7ZLOCK LEi:GTh= 9.0

FlILZ . 'E: l003T04

FI2.ST VOLT C" FLC:OK= 7 .0,5 FIRST FRE-) : LOCK= 7. 25
LAST VCLT C'. 7ULOOK= 15.75 LAST F),. OK LOC:= 15 .00C

VCLT 3UL.OO4 LEl!G7H= 2.70 FRE) DDLOM LENGC= 1 2.75

FlLEUAUE:2: '.03T05

FIPST VCLT '4\ -LO~70 FIST FP.7E:'KSLC 7.25
* ~~LST VOLT OK3S:= 16.52 LAST FREOc L:=1.7

VOLT EL0OK LEIGT- 0. 50 FREO 'LOC:\ LEHG1I .5

OR= 0
* -LEVEL = 1I

* X VAI A' CE = 1.75*
* AV 7 2AG E = 9.0 1

VOLTAGE

* .'Rr) 0
'G-L -V EL I

V AR I! CE = 1 .76*
WPVEAGE = 056*

V.OLTAtE Th4RESHOLO= 0'w.4.3
'/O"LTAGEOK LEVEL= 0.*74

F7S^' T. IFESHCL0"1 2407



'I77 VLT C', -.LT-~= 1.0 3 FE~~~ 1 .7;
L. .ST 1OL 0 U.11 LAT L=1::

V, LT 1:C 53'r 1.1 ~ : L-c LF-CT!= 11.*7-

L.A-T '!CLT O~ LO=1.0 L,.XT OF2 C L;= :'
T LLY'. LT= I .. 35 F.YT

2=1 ?

:1~~~~~ -3VL KL~'= 27 ~ 0T F-) 7' 7,LCr=
IZ /OT O~CL:,~ 13.25 LAS '?CV

""LT '~~LF:1'7= 1 0.4 3L'LT h 1. 2 f

FILE>' 03T)4

F17VQT VCLT ":' :HDLOC= I.4 LrTFP?
LAIST VOLT C.'?LO 17 .01 LAS-'T FOC3 Lc: 17.2f

I00CE = 1 .50

1 7'

VLT.\E THOESHOLD= 0.37
!:)LTA.3E LLEY/SL= . 6.3

7?? Tff':0%UL= 212 4



ST VCLT OK LD:I 4.12 1I2ST EE .:Lc 4.25
LA'ST V "L T -a' TL CK~ 12.)7 LAST F7Z- L~ 0LC;: 1.,50

VOLT LO LE" 3T2= 3. . 5 Frr:r _LOC:K LlfTHm 3 .75

FILE->, 'E: C-00ro:1

FlIFST VOLT C< 13LOC= 4.34 FI2 ST FIPE. O7' LO: 4.50
LAST YCLT COK 71LOCK'= 13 .00 LAST FrE') C! LCC= 13.-5 0

VOLT 5LOC!K LEN!CTH P0.bS FPE'3 :_LOOK LBi!G7hX ?.O

-IUL,'A-c: COOTO3

FI ~ST VOPLT '>, L0r 35.14 F I.PZT FR; EO '3: 5LC 5.25
L S T V r)L T C:< :L C'K= 1L.00 LAIST F7E 02 L C2= 1-5.75

VOLT L02L2T 3.3Fln-=;) O'OK LE.'!G7H= .

FIO*ST VOLT iY, 3L'CCK 3*79 FI mS T F7'EO L'_ LC 3.75
LAST VCLT ," :-LCCOK= 15 . 2e LAST FREE',' ?L02 13 ."0

VOLT DL0OK LcE"GTri= 11 .50 F~cl 3LOC:K LE':GT,-= 11 .75

F ILE;X :E: 09T05

FIRST POLT 02LOC.1= 3.34 FflZST F _ 01' B)L0~ 4.
LA-'ST VO;LT 02 ' ?L0l2' 14.17 LA iST FRE,. 30 1,1.25

VOLT EALO02 L_72GTH= 10.33 F?7E0 LO LE>!.,GTH= 3.75

F2EO UE CY

3-LEVEL = 3
'/AIA!CE= 3. 25*

VOL TAGE

li'oRD = C
* 0-LEVEL =

* ~A2IrCE= 2.84
i~AVEf:AGE = 9.54*

VOTAEIPESHOLD= '.37
V/OTAf3E -_4' LETL 0 .,.4

F 2.E,' 7rnESH(,CLlD 22 5 5



FIL 1X : 04 12

FI-ST VOLT -,' 3:L):'= 1.74 FIRST FP.Er CK "LOCK,= 4.75
LA^ST VoCLT CK 71-130K 13 .40 L.ZST F7U.r OK l':L(C:c= 15 .75

VO(LT '?LOKi LE:2TH= 10).35,5 FREE OO L'Z GTH= 11 .00

FILE*%A~iE: 004155

FlI2ST VOLT OKLOC 3.3 I.ST FrEPC \ L0K 0
LAST VOLT CY El -CC= 15. 16 LAST FRE'? CK ELOCK= 1-:. 75

VOLT 2LOCK LE!GTH.= I .50 MFE') 7-LOCK LE"GTH= 10.75

FILZ-'A2E: 2042235

F17ST 'IOLT ClK 3.30C3= FMST F7E!O OK lC0K .
LAS--T !rOLT C/1 3'L00K 12.C4 LA'ST F-iE2 C." -,LcOC! 13.25

VOLT LKLE'GTH= 9 .51 c2ri 0C(LMGH 07

FILE'"A.E: C04255

F1J7ST VOLT aK --LOOK,= 4.01 FIRST Fr.En OK' -LOCK 4.25
L.AST V/OLT at' 2LOCK= 14.15 LAST F[ EO CK -L00K:%' 13.30

VOLT LOKLEI'GTHi= 10.14 Fn7cEl 7"0Cv LENGTH= 5

? 2EQU £ I.,y

* ,:0RD0 0
G -LEVEL = 4

*VA2 IANCE = 1.75
* AVCT)Ar7 = 10.19

VOLTAGE

-LEVE L = 4*
*VAR IMAI CE = 2.174
SAVEPAGE = 10.50*

4 ifM*x f I

~ jVOLTAGE THRESHOLD= 0.37
VOLTA-'GE OK, LEVEL= 0.93

F2E T2~CJ2 2245



FI2ST VO"LT 71 1LQ2= F.3 1RST Y Lc~ .
L'tST 'VOLT Z: L00'= 12.1ic; LAST 77P : Vc7= 1.2

XOT 2LQ IE,!37h 72 P7~ L-O ~ i7

1ILP27 E : M,0~T2

1.-2ST VOLT C' LOC:,= 2.3 5 1 ST F7 E ox j. ox 2.7C
LA'ST VrOLT 1 "-cx 115 LAST F,-?'7 r-' ~L IC:= 12.00l

VOLT 2 LO 7L,0; = .1 lE LO LEI:Cl-!= C-01.235

FILE2XEE: 'OXTOSj

FIR~ST 'OLT C:,' ' .72 Fl12ST F- 7 LC"= .75
L '.ST V CL T L LCV 14. 53 LA'ST 75* :L7=14. 77

VO LT LC(L722TH= 9 .1 :sOLx LE:O-ih= 1 J. 50

F IL ","A 0: 2'.Q7TO

FI2 SlT 7CLT UK LOC'(K= 3.33 F171ST .7 - ,'i 0L 0Z 4.2
L.7 3T VOCLT Cr' LOCK= 14.065 LA4'S T I o LC 42

VO'rLT CLCA LE 137r= 10 .23 FF E:100 LE>!:.G7.= 12.0-0

F I L:3-YkE: COL-T05

FV2ST VOLT a" ELOC'~ 3.55 F.7- F7-' 7 ELCC'= 37
LAST VOCLT a'\ :LOCK= 13.93 LA'ST M'~ rLCOK= 1-.30
VOLT .L'. 7Th- 10.37 FEO rV* K LZ?!'GTlfh -0.75

F FRE.UEFICY

'!-LEVEI=
~U2I \' - 2.5

AV7,G 9. 46

F-37:*7XC"



712ST '/CLT -I.' 2L(= .17 IT E C LJ3= -

L.^ST '!-LT OVLO:= 1 .33 L.' T VCc,=1
'ILT LQ LPGi; -. 4 F L20; L7-: 7

FIL-7V.2i:-E: 303T12

FIPST VOLT C:,LO~ F.0 FIF 7S7 J XCV .
LAT 'AL CVSZV 14LST F-lE-) CV :LCO 11 .7;5

FIL7"AE: CO3

I*' fS T r L T 0.! '--LCV, 1. i3 71 ST F7E. C!' -L7CC:= 5
L:-T IIT Cl 7-)K 13.15 L.'.S-T F."2 r,, 1. V 1 .2

VOrLT 3,LOOCV LE G~h= 3.23 FFRE-" 71M' Ll-'.r3T= G.33

F1L7--SLi:E: C03T14

FI2 ST VOLT I., HLOCK= 1.I f~I2ST F 2E- 70 2LOO= 1.75
LASIVLT CV: SLOCK 1.3 = F - C" 7 L CV=1X

WIOT 'LO-CV LENO7H= 0.03 F,7 71 A~02Vi L !: !i G 7, 0I FIL" >A2E: C03T15

F IST VOLT CV L,)C!K 4.43 1: 1ST ~22C L~= 43
LAS T VOLT C:' CLCV,= 13 . 3 LAST ME" C 3L0 13.50

VOLT 7£LODV L1l~= 3.90 FREr ALOC L 1O-h= 2.30

tlcnD 1
G-Lr'V'-L I

VOL TAGE

* VOFD 1I
* G-LE:VE I
V-rAICE = 0.74

A7 7:,ilGE: = F.70

VOLT.2E Tfl'ESHOPLD= 0.37
VOLTAGE-'= (CV LEVEL= 0.67,

F222rrEZCL> 2144



17 S T VOr'L T LX £LCX 2.23 F I;2T 7,7.E? C,- -LOCX 2.2
LA'ST VOLXT OK 1LCK r. LA'ST F7.E-q IX LCX1.

/VOLT UCLrcX LE(f1 .7 5 "P .LCCvK LE l .75

FJLE.";.:'E: 13T12

FIRST VOL1T O< £LCK 3.14 FIRST FPREOC.)kX' ?LOCXit' L-5
LATVOLT OK3L0CX<= 11.90 LA'.ST FMEfO OK LOCK= 11 .75

VOCLT LcKLE-;!T.!= 23. 75 MU!3 5LOC'. LP;GTld= G

FIL'*:iE:C13T13

',2ST VLT _3 L3k 3.72 FIST F"n r, ?L C r" . 7~
L,:,3T-r VCLT K21-0"K= 12.74 LASZT t~lEr" UXL0= 3

VO'LT 3LOCK LE"!Gi9= 9. C)2 F2E7 C2:, L_-O;h= 7.25

FILE:!lAi;E: C13T14

FIRST VOLT OK 3LD)CX= 3.93 FIPST FREC? ',1'CC 4. D9
LA"ST VOLT COK ELOCK= 12 .52 LAST FP.E,- C%.OC 1375.7 5

VOLT -:LGCX LE'GTH= C.59 FPEC) DLGC;, LE'!G7.= 9.75

FiLEM:E: 13TM;

FI27ST VO-LT SLOC" 11; .I G F;2:'ST FPEO CLO:( ~.7g
LAST '/CLT CK DLC:<= 14.26 LAST FrErC, a'. rLCC 14-7:0

VOLT DLCDOl LENGTH= 9. 10 FREO SLr0CK' LEV."G7h= .75

r''-U. Cy

I/ /A2 I A "CE= 1.25
WPEAGE = 9.40

VCLTAC-E

* G-LEVEL = 2*
WV' A"ICE = C.51*

SAVE7AGE = 6.84

/OTA PTJ2ESHOLD"= 0.33

E 7H 2:A3H0L)= 7C13



F IL E:! E: 9 JT 11

FI27ST yOLT -4 "LOC.'= 0.2Fl.2ST FREI)~~LOK 1.)
LA'ST '!'LT Cl- LY= .03 LAST F!?E') fZ 7ThOCK= 1 0.g0

VOLT 3LCL2(h 3. 25 FrQ2 LOO LE."GTH= go5

FILSEr:E: X9T12

FI'ST VOLT C!, DL*C:/\= 1.1 FI ST F.?'E- . L:: 1.25
LA ST 'VOLT C, LC 913 LA ST F7E , :' 'Ll.-! D.25

VOLT S3LOC!\ LEH"GTH= 8.01 FflE" 17LOCK LE:AGTH= . c 1

F ILE"X'17 C039T1 3

FI? ST VOLT C:e 3LOC)r:= 3.32 F17ST FPE ;5 .Y( .2 5
LS VOLT CK< l-O~1.'-7 LAST 7-7EQ fOK -'Lrv"K,= 13-.25
'ILT 3LCaO L00~i .54 F2C3LOC0K LE"GT4= 7

FILE-iAVE: COOT14

FI ST VOLT C-4 --LOCK= 6.20 F17ZST FRECO CK 3LOCK= 5.25
LAST VOLT 01' 3LOCK= 16. 50 LAST FREC CK' DLOCK'= 15. 75:

VOLT ?)LOCIK LE:'G'rd= 10.50 F7.-r .3LOC LEiGTH= 9 .50

FI2ST VrOLT CK FSLOCK= 3.33 71'lST :; "-1'' DLOCK'= 1 50
LAZST VOLT CK 3LOC K= I 3.33 LAOT PHO C? nSLCK= 14.25

VOLT 3LOCOK4 LE:1G7,h= 7 .05 FPED) Vl)C\ LEl,0Th= 7.73

F-)Ei~uE; CY

3- L 7VEL
* I * V2IA.OE 2.530

SAVE.-AG7 = .35*

VOL TAGE

* = .45*

A V0 .47

\'OLTV03E TH'czSHOLD= 0.33
VCLTAGE C"; LEY 2L=06

F'l'~lF7ESH0LS= 20 29



R1:TVL : :LO= 7.2IST EC3 L:= 7. 50
LAST 'JO'LT CV 3LOC = 1 2 6 LAST EC 0- LOCIK 13.;C

VO'L- LC LS':7TU= 11 .0 F _0 LCCO L7"STI=11*0

F-12ST VOLT Cl .LOCK= 5.42 FI2ST C~f* O LC .50
L-AST VOLT CE( LCC,- 13.75 LAIST ME*9 r-" 7.LDC:(%= 13 .75

VLT LO LE*:Grri= 8.3 3 F7!EO :LOCX LE.!G7!= 32

FILEIAEc: 004217

FI2S IOL F~ IO SiT FE 2_ L2OV.= 4 .25
L,.,3T VO'CLT C-\ .L-DC-, 13 .530 LAS"-T FPE-.' 1~ Lv. 1.75

IOT LL'DC ~lL-?= 3. 73 FE LCL3T= .50

FVPST VOLT 3(LOCK= 3. 99 F12 'S T F' E :LOC:~f= 9.0
LAS_-T tVO'LT l CL 0CK =17.23 LA;!ST FPE3- 03LWC= 17.25

VOLT El CZ(< LPIGT-H= 3.24 ME:' -3LO0CK L E7MGPh -.5

FILESJA>EF: i0l04247

FlI2)ST 'JOILT CK 3LOICK= 2 .65 FJ2-ST CREO " EL 27
LUST VOLT C:< ELC' 12. 22 LAST MEr? CK C6LC-'C: 2.2

VOLT .ALOCK LcE2'GTI= 9.56 FPO 3]LOCf/ LE'G1'H= 9.50

K ~. ** ~ * * ~ mEQUE-1CY* * *

";-LEVEL = 4
VA'/M"CE = 2.75

* AVERIAGE = 0.10

VJOLTAGE

',;rr *OR= 1
* C-LEVEL = 4
*VAP 1AI'.CE = 2.79

' NAERAGE = 9.18

VOLT,-AGE THrESHCLC= 0.42
VOLTAGE ClK LEVEL= 0.34

*F. EO 7HRESHOLD= 2574



*FIL7E7A,'E: Z1M.T 1I

Fr-'ST /CLT CK, 5L0.9 1. FIRST FE 7 C'' ?Lrir0- 5.~
LA,:ST VOLT 01,' 710L0C< 14.4 LAST i'E ('A 7-LOCK 15.,20

V'.LT -lL:0C LE:G7= 8.96 FRE" "OYY" LE:Sr= ~.75

FILEXE: OCT13

FflST VOLT q,' 3LDC:( 5.41 F I :S T F?~' 1 LOK %C! C
LA ST 7OLT C", ?LC0 13.34 LA ST FR"EEO __ L0:"= 15.20

VO:LT -.LOCI'~ LE!G~d= 7.92 F7FcE2' "3LOC LE71GTH= -11.75

7IL'_*lAY:E: 00211

FIRST VOLT C!' HOCK1= 4.12 PVPST F?.E-, CK 2LOC:-= t!.5
L!AST VOLT 0Y :LOCK= 13.501 LA ST FRE( L 13.2

VCLT 7TLCOK LE,!-TH= 17.221 FF!, 3LOCK L_7G"7= 77

FILE'!A::!E: CC00T14

F17ST VOLT .-! 3-L0)CK 2.30 FIF,"%ST F!"E0 O 2L: t.5

LA-'ST VOLT 01K CLOCK= 10.33 LAS,^T FRE) 01K ~L'~ 1C.75
VO)LT -7LOOCK L!:!IGTH1 03.02 FFREq' SLOCK LE-_',GTt= 2.0

FRE)uE: ICY

If VA',RIAllC,' = 1.50*
AVIERAGE = 5.5

VOL Ti GE

G-LEVEL= 5
I/A71AX'CE = 14

* AVERAGE = 8.53

" OLTASE THdrESHO'JL= 0.37
VOLTAGE a<K LEVEL= 0.55

F2'E0^ T17417E2HML= 2C17

C3. 1 C'



C.L2A" FIF3T2 1''

L.XST VO-LT 7 ::L0C%= 11 .64 LA'ST F",P7 "" 7 cLOC; 12 .00
VOLT 3LC', LE:'G7.h= k5. 0 ME 2"LOC:, LEm 5=.25

FILE:!XE-: 1303T-22

FI2 ST VOLT ClK L.C:!= 4.AFI? ST FRE() 0:% 7'LOC: 4.25
LAST V LT KLY= 9.54 LAST FREII aELOK 1 0.2 5

VOLT ;ULOOK LE:.!GTHl= 5.50 P2E ) 2"LCK' LWGP7H= .1,.00

FILE'!A)E: C03T23

FI2 ST VOLT D, ~LOGC 4.,)7 F IV"7ST mF) 7KOK= 50
LA ST VOLT O LO(=10.30 LAST FPE;' OK LOOK= 1 0.75

'VOLT 3L COK L~Gh 5.41 FF!En 2LOCK EGh 5.75

F ILE."A, : ^,03T24

FI.2ST VO.LT 2K LO0K= 4.12 F I:ST Fr)Ef? rO",K OCK= 4.2 5
LAST V/OLT CK LO1CK= 0.32 LAST FRE0 OK< DLOCK= 9 .25

VOLT DLOCKf LENGTH= 4.70 FP.E, r) 3LOCK, LZNG7h= 5*QQ

FILE'iVEE: -103T25

FPST V!OLT !OK HOL07= 5.79 FEST FPE') OKr 0C= '50
LAST VOLT CK Z-LOCK= 11 .01 LS fE KOCC 2
VOLT 5100K< LFIGTH= 5.22 F'.E0 B 'LOCK\ LEP!Gih= 5.25

FME0 UENCY

:~G-LEVEL = I

V lA~I~C 1 .25
* AVERAGE = 5.65

VOLTAGE

S !"ORD= 2

~1 * -LEVEL= 1
A," I AW 1- 1 .33
A/EflAGE = 5.33

VOLTAGE THBESH^LCD= C.33
'/OLTAGE C<LEE 0.67

F-):711 T['-!ESHCLC= 2 3 54



FILP.WX'E: C13T21

FIRST VOLT '-' "JLOCK= 3.97 FIRST FR Ec C' UL003' 4.*00
LAST VOLT -:K 3LOCK'= 11.33 LAST F2E.P-r aK LO 10.75

VOLT 3LOCOK LE*.IG~fh= 7.41 F7En BLO)CK LE--!GTHx .755

FILE!AX!;E: C13T22

F1I1ST VOLT C' "-'LOCI'= 5.1C FIRST FPEO C< -ILOC;'= 3. 00
LAST VOLT C!" 3LOCK= 13.27 LAST FRE6 CK ELOCK= 13.50

VOLT 2-LOr-'< LENSTH= 7. 17 FREO 3L6CK LEINGTH= 7.50

FILE,'!X'%E: C13T23

FITRST VOLT Or, DL0OCK= A.79 FIRST FREQO C,:LC 5.00
LAST VOLT 01< HOCK= 10.93 LAST FRET) CK JLC~ 11 .75

VOLT 2LO0K, LENGTH= 5.14 lFeOLOKL!Gh .7

FILEMNAIE: C13T24

FIRST VOLT C," BLOCK= 3.93 FIP-ST FRE.() OK' 'L00K= 4.00
LAIST VOLT I,'\ 7LOCK= 12.80 LAST M2E? OK 3LOK., 12.75

VOLT 3LOC LE.,'GTH= 0.87 FRER DLOCK LE-,IGTH= 3.75

FILE.NAME: C13T25

FIRST VOLT 01<e PLOCK= 3. 32 FIRST FREO OK ZL01( 3.5
LAST VOLT CK 2LOCI/= 9.36 LAST FRErD k"K SLOCK= 9.00
VOLT 3L00K LE'1GTH= 6.04 FREO *'LOC!' L~c;GTH= 5 .5 0

FR EQ UE EICY

Ij~ORD

G C-LEVEL = 2*
V' VARIANCE: = 3.25*

* AVERAGE = 7.05*

VOL TAGE

'.'!ORD = 2
* 9-LEVE-L = 2

V \ARIAN-E 2.32*
* AVERAGE = 7.13*

VOLTAGE THRESHOLD= 0.40
VOLTAG3E Cl'\ LEVEL= 0.69

FP TlRES;0LD= 2'309

0-3.*1 2



FILE'UC'E!: '09T21

FI2ST VOlLT -' ~LK .34 IS FE 1 L0 4.5
LA-ST VOLT r-" "DLOC:<= 11 .65 LAST FREO 0(:'OG 12.50

VOLT DLOOC( LE!IG-r= 3 .01 FEr) 'LOCK L.EGC.-= 3.00

FILE.:ME: 0 09T22

FflST VOLT 01, BLOCKC= 4.73 FI2.ST FPEQ C'K SLOCK~= 41.75
LAST VOLT CvK SLOOK= 11.06 LAST M2E') 'A" .LOCOK= 11.25

VOLT LDLOC?< LE;UGTNL= 6.33 FREO SLOC< LENG74= 5.50

F ILEl AE: C09T23

FI-~ST VOCLT 0, 4L~ 4. 63 ;-',ST M2E 4.r~=~ 75
LAIST VOLT C 1 3L 0 CK = 10.14 LAST FREO a' 2:L'vCK= 10.50

VCLT LOOKC' LENGTH= .5.51 F2E')PnLCKL)Gh 5.75

FILEiIA.'IE: C09T24

FIR~ST VOLT 9K SLUCK= 5.91 FIRST FREn OK 3LOCK= 5.00
LAST VOLT C-AK r.:L0CKrl 12.57 LAST FREO OK' 3LO-C,= 12.00

VOLT SILOOK LENGTH= 6.66 FR.EI 2LOCK LEIGTH= 3.n0

FILE.NX:E: C09T25

11S OTO OOK 4.07 FIRST M2E) OeK SU)K= -.2
LAST VOLT OKY 3LOCK= 9.72 LAST FREO OK :-LO-CK'\ 10.25

VOLT 3110OK LENJGTH= 5.65 FRESn rL6CL!!,h 00

FPEC.;UEl,!Oy

"~ORD= 2*
* ~G-LEVEL = 3*

* APIAI2CE = 2.25*
* AVERAGE = 6.45*

VOL TAL';Ez

* WIORD = 2
* G-LEVEL = 3

*VARIX!CE = 3.30
* AVEIFAGE = 6.59

VOLTAGE THflESH0L'-= 0.42
VCLTAGE '-- L EEL= 0.73

POC-) T11-ESHOLE- 213 5

C3 . 13



FIUL"',':E: C-04132

Fl.,ST VCLT F .LO: .3 IST ~~ ~~C= *2

LA;'ST VOILT C! 3O' 11 .2:i LAZ-T ? ( iL 11.2-T5
VOLT 5LC L z~~h 53 P~E." 3LOC! L=E!'C-I= 7.~

FILE:A,:E: C04231

PIflST VOLT 0- 7 LOCX= 7.46 -1lST ME" C:-'LC: 7.50
LAST VOLT C.- -LOCK= 13.93 LAST F*2E- 7 LOC 141.75

'VOLT L0 LENGTHl= 5.43 Mc.(- LOCK. LZ-GTH-l 7.25

SI Lc- A--E: 0M4244

FI2ST VOLT 2.LC'= .0 FI2ST F7213( L0~= 3
LAS--T VOLT CK( -?.LOOK[= 11 .95 LA1ST F)EO K LC 12.00

VOLT 31'LOO' LE.:IG-n= C.T.3 F--PO 2LOC E;\ hc' 7

SG-LEVEL = 4
~' ARI"CE= 1.75

* AVERAGE = 7.57

VOLTAGE

1 0702D= 2*
' -LE'lEL = 4*

'~ V!~I~CE= 2.45*
* AVERAGE = 7.36

VOL TAGE T, f "ES H 0L D= 0.33
VOLTAGE CK LEVEL= 0.56
FRE() Th2.IESHOLD= 2715



3IT"

LI.'_ST VOLT ;: "' EL0C( 3.4 FLST FRE'r 0;:L--YK= 3.5

VrOLT .3-L,,Cc LE:IGTH-= 51415-FE) LCC1 LEI 3TN= .2

:7IL7AJ'E: 00'T27

F1,7ST VCLT C!" 'SLCIO= 41.46 FIRST F.7E') rOK 2L3; 4.50
LAIST VCLT C' zL"OCX= 12 .29 LAtST F7-z "41 £Lc01<.K 17).50

VCLT HOC01( LEK'3- TH= 7.03 FPE( ' DLOCK LE:!GTH= 00o

FILE'AVE OUtT23

FPST VOLT ,K HLOC"= 5.41 FI'ST FEC C:' 7LO 5.50
LA"ST 1VOCLT CA" :LOC;= 10.77 LA'ST FE.'*O ?LC 0

VO'LT :]LOCK LEJ.GTH= 5.-3 6 F7,Er) 3LC L_':GTH= 5.30

F ILEilX U'E: 003CT24

FI2 ST '!QL-T COK OLOOM = 3. 55 FIFrST FEC 0', :_L0OK 3.7 5

LAST YCLT OK< HOCK= 10 .426 LAST MPE')O LOC=~ 10. 75
'JOLT _3LCOK LEIGTH= 6 .90 FEO OLOC( LEC!-G1= 7. 00

FIL_'7"A;E: COO&T25

MIST VCLT C." 3L_00K 6., 3 FIRST FROC LO .00
LA ST VCLT OK< ZLOCK= I11.'1 LAST FEEO 01< LC:' 11. 50

VOLT OOO LEN11h= 5. 13 FR"TwO HOC< L~'GP 7.50

* 3-LEVEL = 5
* '/tIAr'CZ = 2.50
* AVER'GE 53

VOL TAGE

'1 * JO7D 2*
F.. -LEVEL ;z*

V,PRlA!CE = 2.70*
* AVERAGE = 6.34*

%'OLT,,GE Th4P.ESHOLri 0.30
VOLTAGE U- LE 9O

F ~TIHPESHOLO= 2112



FILE .'A>:E: .303Tll

Fl 7ST VOLT 0 LOCI 3.43 FIRST FP7ER U. CC= 31.50
LAST VOLT 0( I LOX 11 .47 LAST FztR,)r OKLC; 11 .2-,'5

VOLT 3-L)(: LE*IG3:Thr, 7. 09 C'nE!" 2LC LDE!G11I= 7

FILE'"A"!E: C03T32

FIRST '/OLT "'K 3LCK .43 FIRST F72E) OK COCX= 3.5
LAST VOIJLT CK, 3LOCIK 10.08 LAST FRE1OK 2-LC;' 10.25

VOLT 3ILOClK LEi'lGTH= 6.655 FR"EO. DLOCK LE;"GTl.h= 6.75

FILE*!AX:E: -103T33

FIRST 'ICLT !OK 3JLOCK= 1 .72 FIRlST f-rE'J '-7' 2C! 1 .75
LAST VOLT OK HLOCK= ~3.32 LA.ST FREO OK 2-LCC:eN= 3 5 0

VOLT 2100" LEN!GTH= 6..$0 FREO' 73LOCIK LEGTIH= .7 5

F ILENN 'E: C03T34

FIRST VCLT O;K BLOCK= 4.20 FIPST FE0 COK -LOCC= 4.25
L.A ST VOLT OK BLOCK= 10.30 LAST FRE" C', ELOCK- 1C.50

VOLT 3L0,CK LEU'GTHl= 6.09 ME"? -"-LOCK,; LE'!GT'H) .2

FILE 'X'E: 003T35
FIRST VOLT OK< SLOCKf 3.90 FIRST MrEr) OK B--LCC= 4 .00r

LAST VOLT OX, ELOCK= g.22 LA0ST FIREC a'\ 7EAOLCK= 9.75
VOLT DLODK LENGTH= 5.94 FRE? DLOCK LENGW7= 5.75

FRECUENCY

VOL"AG T.GE

C-LEVEL = 1
if VARIAN!GE = 2.05

* AVERAGE = 55

VOLTAGE TlH.oRESHOLD= 0.33
VOLTAkGE OK', LEV/EL= 0.76

FR~THOESHOLD- 3225



F IL E 'I'X'E: 13 3T3 I

FVIST VOLT I. 2LCOOK= J.70 FR.'ST F!E' C!. LLOO;C-= 97
LA~ST VOLT C!" 3':L0Cl= I a . -- LAST F7ZEC( O' 72LrC:'= 10. 00

VO LT LO~LE!!rj'= 9.23 F.11LO(L"~h .25

FILE2X E: '-13T32

FlIRST VOLT :, 'lL0CK= 4.34 F l2"ST FRE, CK F.LOCK= 4.50
LA"ST VOLT HLOCK(= 13.54 LA ST FDZE2 7K LOC:= 141.25

VOLT 2:LOCv LS GTH= 9.20 FPE' DLOC:< LECTHGR= 7. 7 5

FILEM.!',:E: C13T33

F12.!ST VOLT ""k O-LO)Cl= 4.75 FIRST C:' O 'LOCC= 4.75
L)I.ST VOLT r,4 £2LOCK= 14 .00 LA;ST FEr CK~LOK 14. 25

VOLT LOKLEN1GTH= -9. 26 FRE 5LOICK: L'"*:G7= n. 50

FILE"A-E: C13T34

FIT)ST VOLT t7K '-LOCKV= 4.36 FIRST FPE0 OK O 45
LAiST VOLT C'< 2LQCK= 13.6A LAST F',riQKL;K 45

VOLT LOKLE'!G~j= 9.20 FRE' DLOC. LE !G7H= 10C.30

FILE-7,PAIE: "13-35

FIR ST VOLT OK' KLC 5.67 FIS RQO LO= '75

LAST IOLT 0,< 3LOCK= 14.73 LAST FREP 01" 7LCC= 15.25
VOLT -LC'\ LE!-Gllh= 9.06 FME, -,LCC: LE!GTII= 550

FREIUE !CY

* ;~ORD = 3
* G-LEVEL = 2*

1 1; IXCE: = 0.75
* AVERA\GE = 9.1,0*

* 'OR D 34 LEVEL 2
V VAilI A-"E 0.22

AVI G 9.20*

VOLTA GE TRSOO 0.41
IOLTi !3E OKLE"VE-L= 0 .7?;

FIE". THRESHOLD= 2071

,:.17



FI7'ST VOLT rl! 21OC:= 5.47 F I F!ST Fr Eq E LC 0.50
L^%ST VO'LT Ci' -L0C 13.56 LAS.'T F2E' "'fL~( 14.0,0

V/OLT L~LE"GTr= 3. 19 F-lE) t'LOC: L-7:10-1= 5 2.0

FILENANE: -129T32

FIST "VOLT Cl- -LOCK= 3.09 FIR ST FF--Cn OX TLOCK= --.1-0
LAST VJOLT OK,' ]LOJC', 11 . 14 LAST F.Erl r,. 3ULOO'= I 1 .0

VOLT 'OLOGK< LEfIGTH= 0.05 PF2E^ ]LOCK LE,'lGTH= no0

FILE:YN:-E: C09T33

7IRST VOLT 7K L0C:,= 4 .59 Fl;RST FPEO OK 3LOCK= 4.75
LA*-ST /CLT OK LOCK= 12. 75 LfST FPET) C', L0C:K 13 . Cr

'JOLT 27LOC , LPGTlH= 6.17 FPEO-, r'L0ClK LE1-;G-lH= :25

* FILE."A.'7E: C09T34

FFlST VOLT OK CLOCK= 4.55 F12ST MPEO? OK' 20CK 4. 75
LAST VOLT CiK OLOCK= 12.40 LAST F2EO aJLC 12.25

VO'LT HLOOK LEc!G7H= 7 .35 FREn rCltOCK LE>5GTI- 7.3

FILEUIA>E: 009T35

FIRST YOLT C," SLOCK= 5.05 FIRST FR"EOn COK fLK v.25
LAST VOLT CK 21-0C.< 11 .96 LAST FFEQ C-, ZLOCK\= 12.25

VOLT 3LOC1( LfENG~rTH= 6.91 Fr\E;O DLOCK LE?IG-rlh 7.0

'.,ORD~ 3
'o -LEV:EL = 3

1 VA RI ANCE 1 1.50 *)
If AVERAGE = 7.35*

VIOLTAG E
ifiif** * ** ***** ** * * *ff* * *4

If ,'.!RD 3
* -LE*VEL 3
* VAR 1A,"CE = 1.28*

4 AVERIAGE = 7.3

VOLTAGcE TNHPESHOLD= 0.3fl
VOLT.1,G7 '-K LEV-'EL= 11.67

FREl THRESHOL> 2217

3



FI L E.;,E: 04113

FI2&T VO LT <3OO: 3. 31 FIRST 7PE , 0-( LOC!= -.75
LAST YCOLT 0< 7LrOC,= 12.95 LAST FREfl F lOC:'= 13,.2-0
'.'CLT SLOC.? L~i*G7.-= 9.5 F2EO --O: L0f .25

FILE::X;E: 004N123

F(7ST VIOLT C-< ;-LOO'K= 5.5 FIRST F:2EOc CI( ?.LC= .75
LAPST VOLT C, --LC)CK= 13.13 LAST FRET c( ELDC! 13.25

VOLT L0 LENGTH= 7.56 FnE! ]LOCK. LD:Gn-= 7 . 3

FILEPA;.:E: 04235

FIRST VOLT CIK 2 L,30 6 .20 FIP.IST M2E cKLjC'K= 32
LA!ST VO.LT C:\ ?1LOC0K 1 P.07 LAST FFE 15 .OO 153

VO"CLT DILOGK LEI"GFH= 9.06 Fr'EO' O-LCICK LE G7 .25

FILE':A:!.:!"14252

FI2 ST VOLT C"' ':,LOCK= 6.50 FIRST FF7cEO C4/ E-LO0-"1= 5.7 5
LAS.^T VO-LT ( [3LOCK'= 14. ' LA,'ST FREC (4, 2O~ 1

VO"LT EL-CKr LEt'CTH= u. 46 FT-IE CCiL'Gh 35

G -LEVEL = 4
'!A IAO~= 1 .75*

AVEPAGI = C, .5

VOLTAGE

* * foRrj= 3
G 3-LEEL= 4

*VYA*'CE 2.21*

VOLTAGE THRESHOLD= 0.39
VOCLTAGE' CK( LEVEL= 0.96

M2" T, Hr7SHOLD= 2640



FrSTIJ VOLT ~ C~ .3FI-ST F-EO cf Z LCZ= 40
L.AST '!"LT a, 2L202= 9.09 LAST FP.Eq C' 9

VO3LT --L!ICi~LO.~ 5 5FE LC '~= 3

F IL E: 1A*: X 0 T-1 -

FIRST VOLT O" L:CGK= 41.11 FIDST Fin:? O-LOC';= 4.00
LA'ST VOLT 7_:U"hOCK= 10.12d LAS-'T iF-l C'K 7-100CK= 10.75

VOLT 7?LOOKC LEGTH= 6.03 FREO :ICMK LiG= .75

1, ~'v0'2T33

FI2S-:T YCOLT C.'2LD!_-:= .50 Fir'ST FfE O LCC= 2 .75

VOLT TC L7 !G7-= 5.4 'ITO 2 F'-.LOC!' LE?.Gi-l! 7.O

F IL Er: .E: 00T4

FIR ST '!%OLT !cy. 3('ELOC= 3.04 lciRST F)E ) a 5L0C= 300
LAST"~LT~'-LOCK= 11.*16 LIST FRE D 2C'c110

VOLT -LOr.< LE!:>GTP.-= 6.12 F rEn SLO(CK LENGTH= C . 0

FlL'7;A!7E: OCC1T35
FIRST 11,LT ';" 1LCK --.22 FIRST FlRE,?C v, LC 23

LA;ST VOLT D'E ~L 0C' .3 LAST F",F ) ZLC( 7.75
VPL 'L01" LE:IGTH.= .3.10 FncE2 ?LOC:\ LE?.G7V 5.2

O-LZIIEL 5
* /A'lI.MCE 2 .7 5

VOLTAG3E

G-LEVEL = 5
* VAFA2CE= 2.16

SAVE'AGtE = 3.54 HL

VOT.GE::LEVEL= 1. 1



TI !T VLT '31,~v= 3 FS YE~ L1 .7~
-.'ST '.!"LT o; 79L".T FE~ ~L7= 1.

FlI!ST VOLT -C: ^-LCK= 6.59 FV-ST F- E- r LC:= 3.:
Li'S-T '/CLT S LOC!= 15.1;97 LAST F2 Efl Lx LC'M= I 32

FlLP''A:'2: "03T43

VOLT :Li:LE'u3T:-!= .2F2 L L>T S

FIE',^E: C3T,4

F PS2T VOCLT CK 1.~=5.2 F I 2ST FflE-- CK O. K .5
LAST VOLT O LC=12. 76 LAST F2E 7K:Le1 58
'ILT wLO L7h 7. 24 F ') LOCK ?O:\7.

F I S~ X:: 03T45

FI2 ST VOLT OKLO= 3.36 Fl:"ST F71- '!. 'z .LX X7-5
LA!ST VrL T C.' E-LOCK?= 11 .1,0 ATFE-O 7S~ 12

VOLT -3LODK LE !GTH= 7.43 F.). E LOO L E>IS7r 7 . C-

F Ef U E: i CY

G-LEVEL = I
* ~f~)IXCE= 2.50

SAv!E:FIAGE 3.45

VOLTAGE

' :ro nl i=
* 3LEVEL = 1

- .30

VOLA2ET2~S~!L'=0.37
VOLTA'GE O LEVS-L= 0.54

F 20. T:I2ESHGLZ= 20



F ILJ>E: 01 7T2I

FIAO VOT 0 ~LO = 4. 11 F I )ST F7 E CK2q>= *C
L.A_3T VOLT C, :LV= 2* 3LST 7Z" LO~

'bOLT CLOCK LE2O-= U.02 F E:T -LCC:< LZ:!l7= ~ 2

lIE!; : -,13T42

Fl.ST VOLT OK ALOC.K= 14.94 FIFPST F2 D a, LC'7 C
LA"ST VO"LT O"K 3L-0C\= 24.22 LA!ST FE O LCK 22-.00

VOLT 'LCC- LEOlTH= 9.29 F2.-.E;-OCO LZhG7A= C.I0

FILE:!A.':"-: 0'17IT4,

Ffl.ST VML !,:' LOCK = 7 .25 FV'ST 177EF 7K CLIV"7
LA*ST VOLT %^:7 HLO"K= 13.',7 LAST FrRlC3 LCK &

VOLT :COK L2UNGTH= 10. 3 0 FlPED 2O LEiG71= 11.50

FILE>!AK ;E: C13T44

FIr'ST Vr;LT 0 , '_LOCK= 10.90 FI ST F'E'. 0"i'LO 11 .0
LAST VO( LT 0,< 2LCCK 21 .26 LAST F2"\En OK 3LOO 21 .2117

VO--LT ?LOM LE 'G~rh= 1-0.36 F7 -E- 7LCC LE:'G7A= 10.25

FILE IV:E: (313T45

Fl.-ST VOLT CK 3LOK 5.57 FMKST Fl"E:7 3(LCCOK= 50
LAS,^T VOLT a,' HLOCK= 15.62 LAST a,~O ZCK 15.757

VOLT _CLOILErW 10.05 r :1LOI-CK LS~3H 02

LE:0-LEVEL R 2 - 7= 02

VA2I A!CE = 3. 2 5
SAVE-AGE = 9.35

'P LTACGE

VA2i>V:CE= 2.79

SAVEifPGE = 9.70

.'OT5.rE THr~t2S;MOLO_= 0.37
VILTAGE C", LEVEL= 0 .35

F2E TH~E;IOD=2192



FlL:'IX:E: ZOOT41

FIR ST VOLT C:,LC< 5.20 FIR!ST FREl 'K O1CO= .00LAST. VOT CLK= 13.54 LS E G LC~=13.00
VOLT -3LCC LE2;G7P= C.263 FPE'R 3L0Cl LE!*GT9= %.00

FIL-7'A,'E: COOT42

FIRST VOLT Co 0L'lCK= 4.50 FIPST ME! CK :7LOC!= 4 .75
LAST 'VOLT 9r, 3mLOC;K= 13.09 L.AST FIRE^ OX ~L C1K = 13.25

VOLT 3 L0ClK LENG -i= 30.50 M""! ]LOCK LENGM-h= .50

FILE>A:>E: 009T43

FIR-ST VOLT C:' 'LOCK= 2 .4 9 FIRST MRE,' "i" .7.1C;<= 2
L.AlST VOLT CIF UO00K= 91). r,3 LA ST F:ECO ',i' 200LK= 10.25

VOLT LLOOK LEGTH= 7.19 F'E:R 5LcCN: LE:'!GTli= 7.75,

F ILEOAUE1 :: C09T45

FIST VCLT C', "DLO)C= 3.15 FIRST FRPE0 0KLCK 2
LAST VOLT OK :LOcIK= 10.24 LAST FREk Cl O ELOOk^K= 10.25

VOLT ELOCKl L-7^lTH= 7.09 FRE R --.LOCK LEI!G7'h= 7.00

VAR. I A1 L.E = 1.5

AVERAGOE= 7.81?

V0LTAGE

* 3-LEVEL = 3
*VAR IAN!CE = 1.41

* VERp 7.76

VOLTAGE THRESHOLD= 0.37
VOLTAGE OIt LEVEL= 0.64

F7EQC T.-CESHCLD= 200C'



inS'^T '!CLT F~ :LOl=512"7ST O lcC- 5.2

LAST VO-LT CY :LOC;-= 13.63 LA.ST F'IE: Ci 2LS K= 12.7
VOLT _LriuC!( L"C-TH= 3.5 F2~:~: EOh .5,

FILE_:*!XN ": C-041483

FlI2ST VOLT Vl' 3LOC\ 5. F1IST FRE') O LC~57

LAST VOLT 0K LCC, 13.90 L-ST FEcr 141 LOC 1OC
VOLT 11-00K LEN!GTIH 3.02 F-Ekl 3)L0OCK LE2:GWi= 2 5

F ILE*!;Y1 E: '0422'3

FinST' VOLT OK LOCK= 5.46 FI?",3T F2EO 0K .0

LAST vC-LT K LOCK 1 r.2 LAST F2Er'OK~LO 14.2 5
VOILT SLYOOKLE'!3Th 7.79 FnEfl qLnr: L5 PT 77

F IL XE : C0C4 2 5

FIIST VOLT t-al O-'LOCaK= 3.75 Ft 2ST FRE,') ",K 7ThOCK 5

L.A'ST VOLT 2 LOCK= 11 .41 LA'S T FR E.) CK 3LOnC< 17 .25
VOLT LCKL h= 7.65 FREO) 3L001( LE~ct'G 7. '50

';;ORD = 4
* r-LEVEL = 4

I VA f A"CIE = 0.75
AS 7.75

VOLTAGE

I CiN FD = 4
37 -LEVEL = 4

*VAPIA.!CE = 0.69*

SAVEFIAGE = 3. 00

KVOLTAGE THn.'ESHO LD= 0.37
VOL1TAGE CK LEVEL= 1.11

F Eo 7xh2ESHOLD= 2 24,6



~I L T IA; E: C05T I
FlST VOLT F ILO~ ".I IS T F L SV 0!C= 22

LA-*ST VOTLT -'4 SLOC!'= 1-1.14 LA'ST F72Er XCC~ 02
VOCLT 2LC~LE1!ST!,:= 7. 39 FE 7LODCX LTO1'07 I.:0

(~iST VOLT L LOf", .3 ISTIE LCC= 200
LAST VOLT r"' ZLOCK= 10.04 LAST 1711E0 rX 7LOK, 10.75

VJOLT 3LOOK LiEN-GTH= 0.10 FRE7 3LOCK LE<"07!h ... 75

FILEIXI;:E: C0T43

'FIFST VCLT -- LOCK= ;.o' FIST E7 C" 7U^L0C= 3 .-,0
L,;ST VOLT 13;. SLOCK= 12.29 LAST FE c mc:, 12 .75

VOrL T 2LC'- , L r: !G T S. L0C:e LE!.GTh= .25

FILEI!A'E: 002T44

FMIST VOLT H~OCK= 2. 3 3 F I ST FREn '- -L0CK= 22
LA-'ST VOLT "1 LOCK= T.131 LA ST F?7El f3' 37LC:= I0.00

V!OLT 3LOa< LE!G7H= 7 .43 F"EO 2 LOC: LF:071= 77

Fl L~ 'AE:-00T45

FI2ST VO"LT O" LQ,,C= 4 .99 FVI2ST MPE,' 1, LC~ 3.-
LA-'ST VOLT C'KZU l I,\CI= 12.00 LA ST FRE? CK 3LC:-'; = 12 .25

VOLT L~LOOK LErGl= 7.01 FE0LOKLGh= 7.25

FP2EQUEl!CY

* -LEVEL = 5A *'/AIANCE = ).tC0
V VE.A G E = 3.20

V OLTA^:!_:

I t!0RD = 4
* -LEVEL = 5 *

WNVA-!CE = 2.25
* AVERAGE = 7.0

VOLTAGE- THRESHOLD= 0.43
VO-LT,,AGE CK LEVEL= 1 .20

Ff EO THRESHOLD= 2966

7I'*--



Fl25T 'PIT i ~~~= 20 FIST 2E (L:.= 2.77
LAST VO LT C LC:=19. 7T :T~E LC~ 1.c

'/O-LT LCO ~~= 314 F?.7r2 '7L0C: LE:<GT-:= ;

FIL:AE H 03T52

UIS OT 3K£LC= .17 F I 7S -'EC Z LO= .2

LAST VO-LT LO LCl,= 13 .04 LA'ST FnE' L~ 0C' 1.23
VOLT C.O~LE!G7i-1= 3.07 FE5' 710"K L :IGTI, o.

F!LH*'A':E: 1:03T53

-177T V-LT EIC-LOK= 3.1 .IST F7E (./ TLC'O:~= I.2
L.AST VO-LT C7 LOC= 12.49 LA"ST F7!=- 10" LO~ 12 .25

VkOLT L0(LE:'GTH= 9.3 3 MEO 310C',' LENGT!h= 1.00

ILE!A>E:C-O3T54

FI2,ST '/CLT O L0 7.62 FV: ST FRE10 IK ELC)C,,'= ?73
LAIST VOLT (Y<DOI=15.70 LUST FP.Er O K BLC=11.75

VOLT ?-LCCIK LS!G11h= 6 .00 F'.E-! 73LOOK: LE!!rCn-h= 0

FIL~!AE:-03T55

F!2ST VOLT CK SLOCK= 3.25 Fr'ST F72EC, ClK :LO~ 25
LAST VOLT 04, SLOCK= 13.16 LA-^ST M~E' C" EL0C,;= 1 3 .00
VO-LT ELOCK LE!GTrH= 9.93 F'E? TLOCK LEPhGTH= 2.75

F P. E rUE ilcy

"~G-LEVEL 1j * AVEA~c 9 00

VOLTAGE
*%*

',.'ORD = 5*

*VAPIAr 'CE = 1 .35
A E71E1 G E 7

',rLT OCE T;-i'rE7SHCLD= 0.30
!LTAGE -,' LEVEL= 0.70,
Fln ?7 HP1.f710L= 2236



F1L~2AAE: 13T51

FIPST "'OLT Y , 7LCOV 4.66 FIRST ME,') CA' LOtC;'= 4.75
LAST VOLT CX :3LDC:,= 14 .93 LAST FRE, 3,. 7LOO:"= 13. 50

'IOLT 3L.00< LE;!OGh= 10.32 PnE, 'LOC LE7N(Oll= 10. 75

FILE!"AtE: C13T52

FIR ST VOvLT CK BLOCK= 5.09 FliRST FREP C:' SLOC;= $ .2
LAST VOLT r.' -'LOCK= 16.79 LAST FRE, OK -*L0C;= l5.3C

VOLT F5LOCK LE!GTH= 10.70 FREr.) £3L0CK LEU-*.GTh.= 10.25

FILEI!AU*E: C13T53

FIRST VOLT OKLO= 5.09 FIRST F7lEa' ClK LcClK= -. 00
LAST VOLT rH~LO,= 1.0LAST FRE Cll L 0C,.-,= 10.25

VOLT c"L00CK LEU'GTHrj= 11.99 F? E, 3LOCK LEl!GTH= 12.25

FILENA:'E: C13T54

F17ST VOLT OK !5LCCK= 6 .25 FIRST MPE,-' rK r9LOC= 5.75
LAST VOLT D, ELOCI< 17.69 LAST FREGOK SLOCK(= 17.75

VOLT 3LOOKe LENGThl= 11.44 FRE0 3LOOK LEJ-'!vTh= 12.00

FILE11AIE: C113T55

FIRST VOLT a< HLOCK= 3.44 FIRST FREC, "'A" LOOKCir,= 3.75
LAST VOLT CK BLOCK= 14.70 LAST FREe OK OLOCK= 14.75

VOLT SLOCK LENGTH= 11.23 FREO KLOCK LEflG71= 11.00

FREOUE ICY

~1 ORD = 5*
* G-LEVE,/L = 2*

*VARIANlCE = 2.00*
* AVERAGE =11.25*

VOLTAGE

* O!RD = 5*
SG-LEVEL = 2

*f VARIAICE = 1.68*
If AVERAGE = 11.14

VOLTAGE THPlESHCLO= 0.42
VOLTAGE OK< LEV-VlL= 0.74

FrlEO TH-R-ES'OLC = 24Zit5

C3.2 7



rFL- ..!,,E C09T5 I

FI2 ST VOLT a' DLC'(= 4.53 Flf2ST F. E,. C-', L0OCC= 4.75
L, ST V/OLT '.. 2LXC1= 14.37 LAST FREI,~ ;L0: 14.7C

VOLT -LOQ( L9th 9. 34 F7.En 3LOCK( LE;lG-rhU! 9.79

FlI7ST VOLT Ol' KOCK= 1 .53 FI:ST FREn C-" 3'LOC:= 1 .75
L-AST VOLT -.< 310C<= 12.10 LAST F.REO CX ]LOCK= 12. 25

VOLT DLOC< LENGTIH= 10.42 F! EQ,- SLOC'K LE';IGThi= IC 10

FILE2AN:E: C09T53

Ffl T VOLT r., '2L0CK= 2.30 FIRST FP.E( r.' :7LOC:i= 2 .50i
LAST VOLT 0', ELOCK= 13.27 LA ST F)El C: -113!'= 13. 5

VOLT cE LC( LENGTH= 10.37 F2E') LC:(LE"371= 11I.C0

FILE.*WKE: C00IT54

F I ST "OLT a<K 3-LOCK= /.28 FI2ST 71-- C:' 2'LC'1= 4.50
LAT /LT -C' ' DLCC= 15.02 LAST FEI r~ %- O: 15.75

VOLT i-:L ODlC( L E_'G~ih= 11.54 F'En 5LOC-K LCh=11 .25

FLE: -.:E: CO0T735

F12ST VCLT C. L 0CK = 5.6?1 F I :ST F7E,~ LO& 57
LA-iS T VOLT 11 'SLC C K = 15.15 LA ST F2EQ"la [ UL,')C' 15. 50

VOLT OLOCK LIGTH= 9.55FdE LC LGh= .7

FIREQ UECY

VOLTAGE

',!OR[) 5*

G-LEVEL 3

VOLTAGE Tl! ES:400= 0.33~
VOCLTAGE O LE'IELI= 0. 36

F2E0 Th2E.SSOL = 2212



FflST '!CT G- L00 4 4. 79 r'I2ST F2EO , LOC'K= 5 .00
LA'ST VOLT 0- 3L0C:'l= 14. 93 LAST F'E- a-, -LOC;= 14.50

VOLT DLCICK LE:N3TH= 10.14 M~E-,' 2L0C LZiGh .5O

FlPST VOLT C,' 7L-, := 5.76 Ff2RST FrE o:LC= *.00
LAST VO.LT Cl 7LOC 3 LAST FRO0 L0~ 37

'ICLT LO LEi:37i= 10.66 FflEr SLOC, E C2i 10 .75

FILE:!A:,04143

FI2ST VOLT !: 34LOC:~= 5 .50 FI2ST FRF 3K £LO= .50
LAST VOLT C:, 7LO0K' 14.59 LAST FREC O L 0C K 14. 75

VOLT L~rA. LE 1~ 3.10 FPC?)2LOC LE:!= 2

~ILE2A~E- 04214

F17ST VOLT Cif 3LOCK= 3.91 FiIST F""E0 SKLOOK!' 4 . 00
LAST V/OLT Cf 31LGCO= 13.19 LAST FEC C% 3-'LrOON-= 13.25

VOLT -LOIf LEN'GTh-' ci.23 Fr.E0 2LOCI" L T'GF 7H= C.2f

"I LE:..;E: C0Q4235

FIR'ST VOLT CK SLOC'K:= 4.92 FI'2ST FIRE!, OK- 5L0 .75
LATVOLT CV. LOC,= 14.77 LS ROKLC=1~5

VOLT EDLOGOK LEi,:G~r= 9.35 FRE0 71LCK LE2;GTH= 9.75

FREPCUENC~Y

.; ORD = 5
* -LEVEL = 4
*VARIANCE = 2.50

4 * AVERAGE = 9.50

VOLTAGE

* -LEVEL = 4
* VAR IA.'C",E = 2.57*
* AVERAGE = 9.61

-LTIC3E- TH7ESVOLD= 0.38
VOLTAGE.;c C". LEVEL= 0.76

F E.2 T ,-,ES:1(LC- 2125 1

m. C3 .20



F 1 3T VOL T ;~ L CC! 2 ~ I T F:E-l Ci:: _LC'= S.00
L.AST ,!,-LT nK~LXCK= 10.70) L,'ST F72E." 113" 10.OK 71.0

VO_,LT :L ' 23T= 7 . 3 32O3O: LH~= 7

FIPST 'OT C.!LOK 4.07 Fll2ST F72E" CKrLCK 42
L,*ST '1OLT r, --LOCK= 13.33 LASk )T F P. :LCOK 1.0
VO LT ,,L :n- L E : !GT, 9.23 F2OOO<LZ;!ll= *.75

F IL E'!A2'E: 0: 5T -)3

17SZT '!CLT O< --LOC.= F FI ST F2' LCCKo ~.75
LAS-3T VOLT r-'- _ILOCK' 14.09 LAST 1';-,E, K*...c 14.25

VOLT LLOOK L 7,Th= 9 .45 F H0 100 LE-!S7h= 25

FILHPll\-: :7,0T54

F1rT VO LT OK LOC 5.3-1 FI,2ST F2E K L7) 27
LAS,-T VOf-LT O L-OCK;o 16.43 L,*ST FFE-, 15 .L2 1370
VfOLT LO1C", LEIG-Thi 10.12 F2 E,. "L'COK, L E'! 7 10C. 00

FILWAE:300755

FIRST VOLT C.' 2;L(0CKo 3.35 FI7.ST FTPEO OK LOC'= 27)
LAST VOLT 'OK :-Lo(0K'\ 12. 14 LAST FREO? )C!.OO= 12.0 0

V/OLT OL0CK. LS1GTIH= U.Q 0 FREl DiO LENGTIH .25

M~EtJ 'CY

L ZViZL 5
V,2I A,'!CE 2 2.50

VI 0L TA G E

- .09

V0LT!'%-0E T9S:1L =3.37
\'CLT1'GE OKLEVEL= 0.03

A I F2~~~-!' T2S-L= 2



!.ILE %K 'L L: 'C , I

L VET -,LT L'- .C ~ ~ ' :CC= 2.7

LIT L'Y7:, L 7"w-r 37 m.:C: 7T- 2.>

FILEKAE- C13T5

FI? -CT VO'!LT -7 'L,'=- 4.99 FITS)T F-E QZ L'C= i'
L.'ST VCr'LT 7 LY= *.5LAST ;TE 7 J.C= .'-7

".CLT L=7'Y LETH= -2.57 -10)LO"' LE>OWC7= 3

L.1 T Vn'LT C :LO : 7.25 L.C.T F.IE- - L,-' 7 2
VOLT~~~ 0C LEGH 3.9F2iLC; < Le', r T,, i 7.75

F I AC 03 TS

FIrSTF VO'LT - 7 1.0C7- .,.54 F~TFE7~ C~37
L.*ST VOLT C :L07 11 .: ITF7 L2~ 20

I'LT :TLO7 LET'TH 3.2FE LC L!_>O"Th! 7.

FI ST '/OLT 7 0= 4. FI2ST F)"E, -i K7 .7-7
L. -T 'ThT ~ L7 30 AST ? 7 LC :.

?L r'U"' I Ll-,3Tl= 339 3G'LC 9E2A 5.5C1

L E' EL I

- .55

Y, V 1/A '% - 0.2
AV ,,,f- 3 .52

'!CL .TAE Ti-Y -'L= . :

F2E--rZS HCLD:I 23 7

7:.2



FIR-ST VO'LT CK LOCK<= 3.0A FIRST F!'E.' a'3LC 5. 25
LAS%-T VOCLT CK( LO0C K 9.54 L.AST FPE0 C" 37LOC:'= 10. 00

VOLT 21laGI LE IGTH= 3.60 FREl 2LCC:'K LE"GTh!= 3.75

F7ILENAhV:E: C13T62

FIRST VOLT C ',LOCK= c9.27 FIRST FRUE) C, CLOCK= 9. 50
LAST VOLT C< 3LOCI',= 12.32 LAST FRECQ C' 2LOC, 12. 75

VOLT 2LOCl< LE!IrjH= 3.55 FREO FLOCK( LE IGTH= 3.25

F IL 7 1EUA: C 13T5 3

FIR-ST VOCLT O1K 'LOCK= 4.12 FIRST F!?E- K LOK 4. 25
LA-'ST VOLT O.X 3100K= 3.48 LASZT FREOC'," OKLOC! ,= 5.50

VOCLT 3LOCK L ENG71= 4.36 FRD, ?LOCK LEI!GT!H= 4 .2 5

FILENX-iE: Cl 3T64

FIRST VOLT a< HLOCK= 6.69 FIRST FRE.1 OK SLOCK= 5.75
LAST '/OLT OK 3LOCK= 10.77 LAST FRE? CK SLOOK; = 11 .00

VO,-LT OCK LENlGTH= 4.06 FREO DLOO: LEN!G71= 4 .25

OILE:IXIE: .13T55

FlIST VOLT CK 3LOCK= 6.45 FIRST FREO, OK' CLOCK= 0.50*ILA\ST VOLT A' SLOCK = 10. 57 LAST FREQ C," BLOCK 10.75
VOLT 2LOOK LVr!GTh= 4.12 FREQO "LOCK LEH'GTH= 425

FRErUENCY

* G-LEVEL = 2*
*V'ARIANCE = 1 .00
SAVERIAGE = 3.95*

VOLTAGE

S ']ORD = 6*
* -LIEVEL = 2
*VARINICE = 0.82

VOLTAGE T1HRESHOLD= 0.38
VOLTAGE O K LEVEL= 0.6

FRED' THRESH-OLD= 2236

-. dig""



FLRST WIOT ~KLCz 2.23 -S 2?O LO~22
LAST '/CLT C!' T7LOC: 5.54 LAST F P.~ C:' 75;

VOLT 2LCOO 3EW 3.33 CQA0C* 2~T~55

FILEU,'E C'09T62

FflST VOLT C."LO~ 1.25 FIFlST F'E'l lK J1O 1.50
LASf'T VOLT L2 4.23 LAST ME-; 5; .L~ I.M

V/OLT 2*LOOK LETGT= 3. 56 FRE"; 2101C:' LG7- t7,0

F IL&?A ''2: CO 9T5 3

FI2 ST VOLT 13 r- I I'S T F7 En L: -'5C
LAST VOLT a'\ 3LOO ', 0,.4 LATFTE G .LO(= 3

V/CLT DL0OC LE,*!3TH-! 3.35 F5 L:<LEM!GTh-i 3 .25

FILE2A2/%'E: CO9T54

FIRST VOLT C:</ LOCA= 4. 99 FflnST Frfl-, ( n: = ; .C
LiIST VOLT C( Q'7.~< .71 LA ST FREl' )~JO~ .00

VOLT 3L0C\ LEUGP'-'i= _3.72 MRE 7ML3C: LENG7,i= 4

F~LEU~E: 09T65

FIRST VOLT C,' 7-L'3(.< 4. ZS FflST 7 ~ c~ 42
LAST VOLT i3 2DLCC-' 7.59 LAiST --E? \1( TLC:= 7 .735

VOLT -3LOCK LE,\:43Tf-l= 3..30 FlrEr. 7L3CK LE, 3Th.= 3 .53)"

OR D = 6 -

* -LEVEL = 3
*VA2RIAWCE = 01.75

AVE? AGE- = 3.55

VOLTA~GE-

* G- L EVE L 3
*VAiAWNNCE = 0.42*
* AYEPRA GE = 3.49

VOLTACE THR.ESHOLD= 0.37
VoLTA%'E 'A, LEVEL= 0 . 54

F2E' TH2ESHOLD= 2220



7AD--AILS 540 AIR FORCE INST OF TECH WRIGHT-PATTERSON4 AFS 0O4 SCHOO-ETC F/6 17/2
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F IL Z: 'A.>: 04115

FI.RST VOILT a, 3LOCK= 3.32 FIRST F.rE,'. TLO~ 2 .75
LAS3T VOLT O :LO3C:= 35.74 LAST FREO ' LOK 3.75

VOLT -LCC LEUNG7-h= 3.42 4 3LC. LGh= 400

FILE2X:;E: C004141

FIRST VOLT 011 3L00;= 12 .33 FIR-ST FP.! a'\ ElOCK(= 12.75
LAST VOLT C?', E3LOCK= 16.55 LA ST M.En G OCK= 1.5.75

VOLT -)LOD'\ LE.ICTIh= 3.72 FrE11 ']L0C: LE"G71= 4.00

FlLElAr^*E: 004233

FIRST VOLT C:, BLOM= 65.77 FI.RST FRE0 C ~lOG" 7.Of0
LA,*ST VOLT C.< BLOCK= 10.34 LAST FR\EO 0 . 0 10 .50 C

* 'OLT 2L0OCK LEW-GTH= 3. 57 FRE') LO: LZt!GOPTh= Z-.50

FILENiA.E: C04242

FIRST V(OLT CK LOCK= 2.9T F IRST FPE;l rOK LOC'U3.00
Ll.ST YOLT a-' SL CK= Cl 5.44 LASIT FREY\ C:< LOCV <~. o

VOLT DLOCKLGU= 35 FRE-1 -LC-:' E,~ h

* ,;CfD= 6
* -LEVEL = 4*

SVA IA'E = 0.50*
A AVER-P.1GE = 3.75*

VOLTAGE

I G-LEVEL1 = 4
*VA I A;I!CE- = 0.30
* AVElAGE = 3.56

VIOLTAG-E T"HRESHCLD= 0.37
VOLTAGE OKLEVEL= 0.65

FlR EO THRPESHOL(D= 2064

II



FIRST VOLT 1'- 7LOC-;= 3.32 FIR ST FRED OX:L7:.75
LA*ST1 VOLT OX 7,LOC , 9.52 LA'ST F.RE! O LC 0.75-
'/OLT 3LOOX LE!G~rh= .Q0 F?.E,'LC Lm~ 4.00

FILEA:IE .1-: 00(752

FlIRST V-3LT 71X CLOO= c.32 FIFPST FRED-I CK <LO75
LA'ST VOLT OK3LCK 10 .6.3 LAST FRED COX 7LC:C:= 10. 75

VOL-T S200K LE'!3ThP= 4.17 FR?~9KLrG'Th-= ~

2IL.!X E: C3'3T53

FFRST YVOLT OK' SLCCK= .4.110' FIr ST FRED1 "'IL"~ .2
L,^ST VOLT rOXe B-LO 0K= 3.?LAST RRED OK, ,LnCOe= 7

VOLT 3LOIC'X LE,!G-r,= 4.31 F R ED U-LO:e L Z ' 1; G 4.2f

FIRST VOLT ai' DLOCK= 15. 10 FIRST FRED CK BLQCK= 3.23
LA*ST VOLT COX L'( \ 10.16 LASTFE XCK 00

VOLT L0KLT*,GTH= 4.07 FIREP LOC:! LZENG~mhl 373

FILEN\:E: 03T655

FIRST VOLT COK 3LOC4K 4 .9'1 FIRST FRED OK .LOOX'= 5 . 00
LAST VOLT tOX' 7.LOGK= 0.71 LAST FRED "K CLOX 0. 7-

VOLT 'LCCK LENGTH= 3.00 F.ED 2LOOK LE,*G7= 3.75

F P E 0 U!n .1 CY

VOL TAGE

* -LEVEL =
VAR I ACE = 05

YrLTA- THRESHOLD= 1,1.37
VOLTAGtCE UK L1EL= 0.653

PF, T' 2fOLY

'3.3 .,35



31L E: 'Z371

FI2 ST 'LT O_ JLY:= 4. 00 Fl;ST F2E7 U _L0O: = 5 0
L.AST VCLT 1~LC 1 .:, LA'ST "E'~ C" 71:-= 13.L2

FIL~:X ': 03T72

F1T3ST YCLT 4XACX 43 FEI?ST IF-IF CtX 5,~X 4.0
LAiST 'JO-LT OX" ELC,= 1 1 .95 LAST -C:,,O ~OO' 11 .75

YOLT OLCO u, r", 7.3-52 t ?~C& LE>Gr~rr= 7. 7,

FILE2A)E: 03T73

F I2S VOT X TOO= 503FIST F"E' OXLOCX' 5.75
1 VOT I!LT HX~OCK= 13 .. 21 L.AST F-IEf OX L0C:"= 14. 0

VOLT LLOO!K LE!G'= 31.1I FE' A'LDX LE:!T12= 2 * 2

FILS2VE:-03T74

F I :ST VOLT C:< "LOCK= 5 .35 F IT F'RE7 C LOX 0 .I570
Ll,53T VLCXlIr lC3K= 12.71 LAS3T Fn\E0 9C ELDC!"= 13. o00

VLT LCi LE2,GTh;= 7.35 F '7 LOCt LE2GT-H 7 .50C

FIL~N~:-03T75
FI ST VOLT CXEOX .7 F I ST F'! 0KLOX= 42

LAST VJOLT LX SLCK= 11 .74 LAST F2E, ur LOC 12 .2 5
VOLT .LrOC LE7!CThi'= 7.57 F2EO LOXL2h= .3

*iP *i

V Ml LTG/'4 301

'.'0 P,) 71 ~ CLEVEL = 1
7A 1I X'CZ 0.34

_X_ AV'77ACE 7 7.72

\'OTASE Thc:!ESPOL>= 0.37
VOnLTAG(-E O L--/EL= 0 .5 4

72E ThfTHLD= 2032



FILE'A: !E: "13T71

FIRST VOLT CK ELOCK= 5.90 FIRST FREQ C% 3:LOC!.e= 5.00
LAST VOLT CK "LOCK= 14.53 LAST FREO 0 ,LOC-K 14.00
VOLT 3LOCK LEUGTH= 0.63 FREO 3LOC1 LEIGTI= 3.00

FILENA>lE: C13T72

FIVST VOLT CK 3LOCK= 6.84 FIRST FREO 0' ..OC= 7.00
LAST VOLT C.' BLOC= 15.62 LAST FRE0 C:, ELOCK= 15.50

VOLT 3LOC< LENGTH= 3.77 FREO 'LO,,, LENIGTH= 2.50

FILE,* E: -13173

FItRS7 LCLT ,3LO-CK= 5.71 FIRST FREQ K LOO!= 5.75
LAST VOLT OX LOC, =  15.05 LAST FREO C< -LOCI'= 15.75

VOLT BLOCK LENIGTH= 9.34 FREO BLOC, LEIGTH= 10.00

FILEA!;E: 013T74

FIRST VOLT 0\ RLOCK=  7.29 FIRST FREQ CK LOCK= 7.50
LAST VOLT CK SLOCK= 18.08 LAST FREO C< BLOCK= 17.75
VOLT 'LOCIK LEHGTH= 10.79 FREr 3LOCK LE,,GTH= 10.25

FiLE:-:AIE: C113T75

FIRST VOLT 0' BLOCO= 5.37 FIRST FE0 CK OLOCK= 5.50
LAST VOLT C< SLOCK= 14.11 LAST FREO OK .,,_K' 15.00

VOLT 3LOOK LENlGTH=  8.74 FREO SLOCK LENGTri= 9.50

FREQUENCY
* -*** * **** * * **** ******** **,

* W!ORD = 7 *

• G-LEVEL = 2 *
VAR IA;ICE = 2.25 *

* AVERAGE = 9.25 *

** *** ***** ****** **** * * * *

VOLTAGE
• * *--** * ** * * ** * .* -** ** .** * *

i !ORD = 7 *
G C-LEVEL = 2 *

* VARIANCE = 2.16 *
• AVERAGEE = 9.2 6

VOLTAGE THRESHOLDw 0.33
VOLTAGE a" LEVEL= 0.57
FE ) THRESHOLD= 2370

03.37



~ILWA:E: 00T71

FI:'IST VCLT ~ O~ 3.64 i~lIFST FEr 'A' -L0C'= 3.75
LA ST VOLT C, L0( 1,1.45 LAST F72E) ~.LOC 15.,'0

VCLT -]LOCK LE-c.17-= 10.2-1 FRE5CIC;K L'-:!C7,= 11 .75

FILEA>VE: C09T72

4 EI2FST VOLT K=3L'Cr 2. 02 FIS 1 ~ O LC~ 2.2

L.ST VOLT O1", i-.LOC' 10.09 LAST FPRE' ~ L 0C;= 2.00
V/OLT 0LOCK"0 LENlGTE= 3.07 FPE. ' 3LO1C:' LE,!GTh= 7 c

~ILENAUE1-09T73

FI'ST VODLT C." .LCCK= 4.47 FIR~ST FREDr' a' rThCK= -,17::
LAST VOLT CKrLC 12.15 LAST FRE? C', :.LCIC:= 11.25

VOLT 2LOCK LENGTIH= 7.68 FRPEO E LOC! LE>.'-G"M= 3.50

F ILEJX E:C09T74

FIRST V!OLT :, BLC0K= 4.26 FInST FRED O.K ~LC 4.50
LAPST VOLT aK 3LOCK= ~3.37 LA ST FRED a' CL~ 3.7 5

VOLT HLOC:" LE;!GT1Y= 4.51 M-E0 DLOCK LZ3VG'Di 4 .25

FILE2X"A;E: C09T75
*IFSTVLT rOK fLOCK= 2.95 F IRST M E,' ',q ELO = 3.100

LAS VLTOKBLCK1 1.1 LAST FRED OKOK 11.25
V/OLT -2LOGK LE!NGTH= 3.23 FREDl 3L-0C LEN!GTH= 225

FPzrEDUE!!CY

","ORD 7

* VPIAE 7.50*
* AVERAGE = 7.50

VOLTAGE

1 ;%ton:)= 7
* G-LEVEL = 3*

It V/AR IANCE = 5.2,0

VOLTY377 THPRE-SiCLO= 0.37
VOLTAP-Z 34 LEIEL= 0.55

F7!E4D TPI'rESHOLD= 2n-64



F IL Z E: 04125

~I RST Y.CLT 2~ L = 2.3 7 F I 7ST F U) CK 3,lC0l= 3.00
LAST VOLT 7 3L0C != 11 .72 LASET F , 7z LOCl:'= 1 1.00

VOLT _LOC;* L E!!GT!= p35 FF"El -,LOCI' LP iG~= 3

FILEa':A:*E: 004145

FIRST VOLT 0 , DILOCK= 59.48 F I "ST FF"E0 CSLOCK= 55
LA"ST VOLT '"A" LOCK= 13.30 LAST MRE!- C .OO' 12.50

VOLT 7_L00 LEJGTI-f= 7.82 F.cE') HLOCK LEN!GPI= 7.00

FILENiE: C0422

liRST VOLT C:' 2JLOO-K= 3.36 RE, S C-FlK 7 LOC(%= 3
LAST VOLT '( 2LMOK= 11 .63 LA"ST FRE"'C11KZL'C=1 3

VOLT -7LO0C: LENGTH= 8 .32 F2ncE9 ]MCK~ LE!G~lH= 8.00

FILE-NYkE: 004256

Fl.-ST YOLT ClK n2L0CK= 3.39 FIR'ST FRE,- COK ZLOC!<= 3.50
LUST VOLT ClK FLOCK= 11 .94 LAST FRE1 O 7LC.C= 11 .75

V/OLT 3UNiLOO L_=)lG7H= 8.55 Fr EC "LOCK LE"GTH= 32

FRE,UE ICY

* G-LEVEL= 4*
A V2 1A,-!CE = 1.25

* AV"E2AGE = 7.81*

VOLTAGE

*'0Rr 7*
* G-LEVEL= 4

*1A XI A " " "= 1.02*
AVERAGE = 3 3.38

VOLTAGE THRESHOLD= 0.30
VOLT'~ GcCN LEVEL= J.56

FETiRESHOLD- 25021

C3.



FIL*W."A,'E: OCT71

FIRST VOLT '_", :K 5.25 FI2 ST FP2EC OE LCC;-= 5 .350
LAST 'ILT r.43CK 13.24 LAST F:lEr ) LC~ 13.25

VOLT TL' LEr!CTh-= 7.99 Fr'E CLOC! LE:C7,h= 7.75

FIL : i'-: OOT72

F IPST '/CLT (O!< E'LO0'l<= 6. 36 F12ST ;".En D'U c3C 3. 7
LAST VOLT C-' ILOCII= 14.07 LAST FRE . C%(~C~ 13.75

VOLT LLOC( LEnlT 7.41 F",2E~ 3L0:' L:-72G3..= 7.00

F I E~A.E: 00T73

FIRST VCLT r." 3LOIC:= 7.07 FI2-ST F'E?' r-"4 7L~ 7. 25
LAST 'CLT C, O~ 14.06 LAST ;FEt7C"',Lcx 111.25

VOLT :3LfC" LE,,Grj= ~.OFFRE1 HOCK, LE,"GTh= 7.00

FILE.J,S2.-E: 000,'-T74

FI2'-ST VOLT cg3LOOX%= 3.091 FI2!ST F72EQr, C.'I rLOCK= 4.00
LAST VOLT CK 3LOCO%= 11 .37 LAST FPEC) 10,LC~ 15 0

VOLT LCKLENJGTH= 7.40 FREC DLOC:< LE:,G71= 35

FILE"XIE: -302T75

FIST VOLT a<2LO~ 5.79 F I ST F E)OKLO:..5
LAST VOLT CK BLOCK= 13.51 LAST FirEO Cf. -:L CC it 13 .75

VOLT ')LOCK LEUGIQ-h= 7.72 FRU.) 3LOCi' LE3 1~=7.75

F2=EOUE: CY
**** ***fif*ifiififfif** **** *******

10R 7 7
* '3-LEMVEL = 5

I AIMC 1 .25*
SAVEFnAGE = 7.20

V OL TAC-3

* VrORD = 7
If G-LEVEL= 5*
if VARIAN~CE = 1.00

A AV r.,'A GE = 7.52 If

VOLTAGE 7TH,.ESHOL0= 0.41

VCLT,'GE GLEVEL= 0.71

Fi' EI ~ ~ ~ ~ 400EQ(,LJ 41



F IL EA :E : ,03-1 1

'I'T VWLT ':DLC:= 4.1 ST F-:r -- LCOK 4.2n=
L,'ST VOLT LO:= 9.65 LUST F , ZOC= 95

VOLT L): E3I= 5.54 FT E- -.L3C L £ .3TA

NFIAVE: 'Z03T0

F FI :ST V'CLTc E, LOC J75. 58 FlIST FT2.E! ~L3 5 .75
LAST VOLT I -.LO 1 2,C. -. 1.5 LAST M~E C", O'LOCK= 11.75

VOLT LCLETH .59 F EP F:LOC: LDrIGTh= -I.oo

Fl!L^A>,-: C03T03

F17ST VOLT ~:L 0- C 3. 1 FI2 ST F)'"!;' ZL0> .0
LAST VO!rLT C" LO(' := 9.13 LA:1ST TF2" 9( 7~ 9.5

VO LT :'L 0' Lr ,ThG -5. 22 F7RE- E:LOCK LE-1^71

FIRST VOCLT OKI -LOCK,= 2.66 FIRST Fl EQ CQ !ELXC'= 2 .75
LAST VOLT Ci \ LOU(K= 7.31 LA1ST F? *4? 7K .LK .2 5

FVOLT 3LOOK LE2'G-nl= 4.55 FREO 2LCI L*-zGTH= A.50

FILc_:WAE: C03T05

F171?ST 'IO-'LT (,.? 7LOMOK= 5 .37 7 FIPST FTEt OKl, '2LOC'\= S .5
rLA'ST VOLT 01' HLOOK= 1 1 .20 LAST ME!" 1" LOCK= 11.25

VODLT 'SLOOK LEM.'G7H= 3.91 F7!E-) 2LOCOK LENG7-1h 5.7 5

VAHAICE = 1.50

VO L T A G

* G-LEVEL = 1*
*VPIRHAfCE = 1.93
* AVER)AGE 5 5. 5Ci

VOLTAGE Tfl2ESHOL>r' 3.37
VOLTAGE rOK LEVEL= 0.53

F11 r HPESHiOL2,= 2 05



FILE:IA4:E: C13T31

FIFIST VOLT ~(lOC 5.71 MIST FREfl CK FLOCK= 5.75
LAST VCLT CK CLIOCK= 14.73 LAST FP.El- CZ, ?LOCK= 14.75

VOLT LCOK, LENGTH= 9.02 FPEQ D.1OC; LEN'GTH= 9.00

FILEsA:IE: C13T82

Ff.-lST VOLT Cl< SLOCK= 5.23 FIRST FPE!7 C< 2LOC:'l= 5.25
LAST VOLT Or SLOCK= 11 .53 LAST F.,El) C." .LOC,<= 11 .75

VOLT BSLOCK LElNG~j= 6.30 FPEO C£LOCK LcljG7H= 6.50

FILEMA2E: C13T3

FI27ST VOLT Cc' PMLCK= 2 .41 FIRST FREO) CK LCC= .50
LAST VOLT Cr 5LOCK= 3.35 LAST F71Efl CK E.L0CX 1 1.0

VOLT fl~CK LENGTH= 5.93 F, ?EQ 3LC; LE'iGTh= D.O

FILENALE: C13T84

FM!ST VOLT CK BLOCK= 4.31 FIRST FREQCX OK OCK= 4.50
LAST VOLT CYK EL00K= 10.67 LAST FRE(.) OK CLOOKI'= 11.00

VOLT 3L001( LENGTH= 5.36 FREC) .LCCK LENG-TH= 5.50

FILE.!AflEc: CI3T85

FIRST VOLT OKl" CLOC:<= 7.72 FIRST FREQ OK DLOCK= 7. 7 5
LAST VOLT CK BLOCK= 13.24 LAST FREn Or' C-LrOCK= 13.52;0
VOLT 3LOa< LE.,GTH= 10.52 F.R-En eL-OCK LEN"GTlrh 10.75

FRE)U El ICY

* G-LEVEL = 2*) *VARIA-NCE = 4.75*
SAVERAGE = 7.75

VOLTAGE

* :1ORD =*
* G-LEVEL = 2*

*VARIANICE = 4.58
* AVERAGE a 7.62*

VOLTAGE THRESHOLD= 0.40
VOLTAGE O," LEVEL= 0.69

FRE0 7~12ESHOL05 41341



FIL~!xE097T31

FI2 ST 70LT C." ?LOCK= 5 .55 FI2-ST F.2E; -LOO:'= 5 .7
LAST '/CLT "', 7-LOC:,= 14. 90I LAST FREl C:,LC~ 15.00
'!OLT LO-C:' LEI;13TH= 5.3 5 F2E-) 73LcCCK LEPIG-1h= 2.251

FILENAiiE: C09T32

FIRST VOLT OV, LOOK= 5. 93 F I2T F RE Om'. 'LOCK= 30
LANST VOLT a< 2LOCK(= 10.45 LAST MfE"- C(, -LOC! = 10 .50VOLT 3LOC, LE:!'GTH= 4.52 FREO E.0C L nGh 4.50

FlILEM,'A-E: C09T33

FIRST VOLT O% _LOC- 4. 76 FIST FPRC'( rOK c~CK .3
LiIST VOLT CPK ;--L0,CK= T.32 LAkST FREI Cl! LOK 50

VCLT 12LOCK LE%,ITH= 5.05 FREO 3LOCK LE:1G-11= 4.50

F ILE2I!EE: C09 T-3 4

FIRST VCLT C!" BLOCK= 2.49 FMST FRP.EO DKLOCK. 2-.50
LAST VOLT OK' 3,L0OCK 3.33 LAST ME? a< CLOCK= 3.25

VOLT 2LOCK LEH ,G7H= 6. 34 Fr!EJ 3LOCX L.-;G-rH= 5.75

FILEi!A'-E: 009)T35

FIRST 'VOLT OK 2L0GK= 3.01 FllST F7EOU 01", £ELCCK= 3 .25, -
LAST V/OLT a-' 3LOaK= 0-. 00 L'IST FREr CK HLOOK= .25

VOLT ]LOOk LENGTU-= 5.07 FrEC,) -,LOC.' LE IG7H= 5.00

FRE2,UENCY

A 'LEVEL = 3

VOLAG TAG.0

I VAIAAE HEHOD .33

VOLTAGE OK LEVEL= 0.-'7
,F 1 TM~ESHOC= 2537



FIST '.'LT FLC' '.3 IST F.7: Lr '.'

I :"LT ;2 LE:'TV7-= 5.77 F*_'7L'~ L:%-37=

FILF:A~* 3313z

~I2 "LT3:QLY= 7.21 FHO-ST F2E~ 7L~ 7.2
L.AS T 'ML I~ I< .1 .23 L',tT =mE O C! = I

','CLT -LCC:, LS'?371= 4. 07 FP.2- ?LX3C' LE .:-7-= 1773

F ILE_:*'7Y'E : 004 144

FlI" T '.1rLT 3 "3O:~ .7 2T F75 E_ TCK= 43
LAST VOLT :L3OI.= .6LAST F'iJ 0V. lC0l 7

V-2LT -1L,3OK LE'137-i= I32 FOE2 LO~L;3~= 3.3

FlLE-_*:,:.E: C04227

FflST V/OLT C'K 7LO!OX-= 1.67 FHO-ST FE C": 3L0GC: = I
LAS--T V!OLT 72 .LO~ 729 L.'ST FO"-C: -3LC~ .75

ICLT O:LOOK-" LE71"T!= 5.52 r71011"LO:" L-7F:(;71=

F ILE E:C04243

Fl:ST VOLT C , :LC3 '= 7.01 F1'_ZS7 7iE-" 7 .~ .213
LAST VOLT C: LOCK= 12.16LSTF' *(.LO=1.7

VOLT ?;LOCKE!Gh 5.14 F2~BO>L~Tl= 43

F EI JE; It-,y

'!CLTA'IE

21 ' - E L 14 ,

'.'rCLTAO"E T;-27S:i !LC=:14
VONLT.VE OU LEVEL= .O71

F. 7 OL 4"5"

17 1,11



LAT"LT Z l;:=11 .2 LKT^ T iLC 1.7
"L LmL5:CT7-!= 7.71 F7 - L L7: T.7

F I~ L JL 2 2 2LC22 -.t"!S F~ 2 O'= L

LAT'L L"h2"= 12.37 LS T F.-Ei C02 LC2 1275

Ft 2ZT f"OLT C: L 2 5.2 I- 1ST ?E 2L 2
LAST ', l.LT 72L02= 17 L.AST 7c':0 I Y"U.

.-,,LT 2LOC2' L'*(-h-= 7.12 7TE oLO >T) .~

Fl,2ST 'JOLT -~LOC!= 2.0 FIS 2E 2100= 1

LOT VOLT 02 LOO2= 2.70 LST FE( 32 10

VLT 5~ .2 TESh 5 LCL>T= .3

~ILA ~ "'T3 5

FlI:ST !!'LT Z" 1L32= 3.2 I2T F25 2 CC=~' 2
L.IST '/^LT C:: ,L02 10 .75 LAST F")':,- C0' IL 2 11

VOT L LZ.!GTFt= 13.3 2 LY L'Z"!-:T!= 7.50

VJ 0 L~'L T E7

ID~~22

VIW I A I:CE = 1.77*



FILE; :A. E: 23 '1

F flST YrLT O~ LC= 3.12 FMflST F2 E7 , .L~= 37

LA ST VC LT C- TLOCI= 14,.30 LAS-cT F,".'r I~ fL~ 1. 00
'CLT 3LOC' LE2G^:Trl= 11 .3,* F;'E I~~c LIch= . :s

Ff7ST '.C'LT 2-v 5LOCKI= 3.39 FIRST FR.EI C' S'LCk= 4. CIO
LA ,ST 'JOLT C!,L':( 15 .05 LAST FREI'!~LO~ 15.25

11L 3LOC' EGh 11.17 Fr.E-" 73LOCK Lz~r1'2= 11.25

FILE:::E -03T93

FIST VnLT "K :D'L CCl\= 2.11 FI2 ST FErEO: LOK 32
LA'ST VOLT "', :2'LO0'= 15.74 LAST Fl"Ef- Cl\ --L0CK= 15.25

VO':LT :'LLOC., L7::C0Th= 137.62 FnflEC) LC C;!sh 1 .

FIL-7iX'A!cE: C,03T94

FI2 ST VOLT r ::LCK 4.30-, ,!~S F EQ 4LC t7'

LAS,-T VOLT (OK FLOCK= 16 .00 LAST M6ECX Hr :LOO= 16 .00
VOLT ~L"Lc3Th:7= 11 .39 F~ n L 0C; LE:O G 1= 11 .25

FILE:I:IE' 03T95

-I-)ST VOLT OK :3LOO<= 3.92 F12ST F E, OcOK= 40
LAST VO.'LT C" ZSLOCK 16.39 LAST F-)E- f'! LC= 15.50

VOLT~~~~~~ "LOO LJTH= 12. 47 P'LLCK .TH 1.5

LEVEL1ICI = 1.7

I * VEAGE= 11 .65 *

VOL TAGE

* 2029= 9*
L/A2EIIE L= 2.1

I/ I G3 12.91

V~LT'OE H~OJ0> 0 .37
IOLT.'"CE 0' LEV/EL= k!. 34

F-2EO fl4r2EZ dL.9= 2445



FILE"'!A'!E: C13T91

FIRST VOLT 0' 2LOCK= 3.49 EIIPST FPREP al" DrLOr.K'= 3.50
LAST VOLT G9 LOCK= 15.73 LAST FREQl 1K£OK 15 .75

VOLT 2LOOK LE.!GTH= 12.29 MIE') 5LOCK( LE.'GTh= 12.275

FILi!A.'!E: 013T92

4FIRST VOLT 'A, E'LCK= 5 .53 FIRST FREQ 0% _-LOCK= 5. 00
LA -ST VOLT OK'l SLOOK= 16.31 LAST FREO C1( B~LOC!= 17.25
VOLT 3JLOCX LENOThq= 11.*16 FPEC 3L6CK L-'7NG7N= 11 .25

FILE;!AflE: C13T93

FflST VOLT C<2LCK 4.33 FIFlST FtZ:l~ !OK -nLOG:'= 5.25
LAST VOLT OK l0G 15.71 LAST FREO0 C:1 LnLOCK= 17.(0

'JOLT BLMOK LEflGTh-l 11.32 FREP BLOCK LEC[GTH= 11.75

FILE ,IA'!E: C13T94

FIRST VOLT Cl< GLOC*'= 2.95 FIRST FREl CK rLnC: = 3 .0 0
LIST VOLT CK "DLOCK= 14.54 LAST FREI) OeK SLOC:<= 14.75

VOLT 3LOC!' LEMGTH= 11.5c; FRE0 5LOCK LE! =11 .75

FILENA"E: C13TT95

FIRST VOLT CK BLOCK= 2. U 7 F PST FRE0j CK ELC= 3.30
LAST VOLT OK KLOCK= 17.04 LAST MRE", kK 2.L0CK'= 17.251
VOLT 31L01K LEIcGTH= 14.16 FREO 5LOCK LEN'GTrd= 13.75

FREOUEH CY

* G-LEVEL = 2*
*VAFU AA;CE = 2.50
* AVERIAGE' = 12.15*

VOLTAGE

SG-LEVEL 2*
*VARIANCE= 2.98*
* AVERAGE =12.11*

VOLTAGE THRESHOLD= 0.37
VOLTAGE C!" LEVEL= 0.74

F7E ' THRESHOLD= 2534

-3. n7



FILI-AlE: 01 T91

FV.ST /VOLT C~:O:~ 4.13 F17!ST 17E",C ( LOC: 3.75

L.'ST VO2LT 'KL0 13.47 L,'.^T F7'. C"' 1~CC 13 .2 5
VOLT LOCK LE,!G-I, 9.34 F-771 3-LOC: LE-:G37;= 3.50

F~Li~AE: 09T92

FI?.-ST VOLT CX 5Lz 5.33 FI?-,ST FRE" a('L, C=

LASZT VOCLT ' L0C 17 . gt LA'ST F:OEQ --" ELOCO" 1-50
VOCLT 71LCI LEGK 12.55 F27E' 7LCK LE:!GlTPh 13.00

FILENAiE: ( 793

FIOST VOLT ' ,L^CK = 3 .11 1'2ST F" 'K:L9OC:= 3.25
LAST VICLT OK :L.0CK= 13.39 LAST FlE. K LC 14.0

VOT LOKLF-IGTH= 10.77 FE*LCKLEICTH=1.7

FILE:'!A2E: 09T34

Ffl-'ST VCLT COK ESLOCK= .20 F I ST F .EO HK.OCf- 52 5

LAST VOLT OKELOCK= 17.3 LAST F2E: ar L 0C = 7. CG
VOLT jLOCK LENGTH= 11 C-0 F-2En: LGCIK LE. QThr 11 .75

FILE:!XiE: 1,09T95

FUIST VOLT COK" DLOC;'= 2.';A FI PST F-En' a,, 10C' 2 .73

LAS'T VOL T CO' 3LOCK= 14.14 LAST F72EO', 'X3LC 14.00O
VOLT BLOCIK LF'GTlH 11.60 FIREQ 7LOCK LEMGIH= 11.25

FME(UEHCY

G -LEVEL = 3*
* 'I~t.i'!E = 3.50

* AVEORAGE =11.25

G -LEVEL 3
Vf'/JIACE 3.31*

* AVERAGE =11 .23

0' .3

VOLTAGE OKLEVEL= .i



FILPAE:3C413-7

F I 25T ?!OLT 3X .LO . 7- F 1:ST F 3 ~L 0 01)
L.',ST VOLT C'\ 07 15.75 LAST -E O L-K 1:5.00

VOLT OLCCX L-7:'C;7= 11 .v LOOK\ L-72GTh= 12 C 0

RILE 'EC 04153

FI2 ST VOLT O LC 3.02 I 'ST FR7,' 'A'hCX 5.50
LASZT VOLT O LCX'= 17.) 4 LA ST FPE() : LOC:= 17.73

V1OLT O LcOX LE i-i= I"'.3 E2 F7 2LO-OK', LENIGTIP=125

FILEVXI.:"E: 004212

I-VzT VOLT OX, :SLoCf= 3.3 FI2ST F-l.E,-O TIX= 5
LAST VCLT C-1 ? LCC= 17.79 LiXST Ff"E2 X LOOKl'= 1 .00o
VOLT 3LCX LIGE= 1.4 1~0 "! LENGTH= 12.25

FILENNXE: 00-94221

FI2'ST VOCLT C<ELOX 3.47 FI2 ST F2EO-r. 71 TCO 3 . 7 5
LA"ST VCLT O LX=14. 20 LAST FRE," OX LrC0K 14.00j j

VCOLT 30L,-X LE1C-7;h= 10.31 12E CLO L.h 10.5

FILE~7~: 04241

SI S T V0,L T C, OL0C 3 .3 -<df7PST F"Z" OX4 :LCX .. 0
LAXST VOLT C< 710C:' 17. -'7 LAST F2E' XO OX 16.25

VCLT -1LOOX LE; Gm= 120 F~3 LOCO LS\IGC!= 12. 25

FE U E,!C Y

* !0770 9
* G-LEVEL 4

*VAr-IA!CE 2.00*
A AV S.1%G E =11 .60

VOL TAGE

G-LEVEL = 4
* '/A I X 'CE= 2.05

AV27AGE =12.01

VOLTAGE ThflES':-,L> C.37
VOCLTACE C LEVEL= 0.65

~EDT!~r~SHCC=2117



FPST %'ZLT CULC=1'.45 FI "ST T"EAC-1 LOU 1 .30
LAST VOILT C LU=21.39 L.AST F? E- U>CU=1.

VL T L_ a L E:'ST. SIP 3 7 DL' I'r L7::r;Th= 7.2C

LA2ST VJOLT LLYY 52 IST FnE~O hC= 3
LAS VcLT LCU= 12.50 LATFl~O LOUC:\= 12.25

'JOLT '-LOCK LiE:6T.'= 7.31 Fil') B-LOCK L~lUG.37= -75

FILE'!A2VE: 002(T93

FP2 ST VCLT ". E-LOCK= 65.31 FIFWST FEc,- a' ..OU I.2
LAST VOLT 04' T-LC' 13.55 LAST Fq1Er r, ;CLOU= 1 5.rJ

VOLT 7Lr0CU LE:IGTH,4= 7.24 FFRE) 3L LE'!G7-h= 2

* FILESIAE: C02_795

FIRST VPOLT CU E2LCI= 5.57 FI!ST 7 CUEr" L0-_"= 5. 75
LAST 'VOLT --, LOCI'= 12 .05 LAtST 7EC" 11~U ii -7f

V.CLT :'OKL;E'G1i= 6.37 F.2E:) L0XLE2C37h= 5 .7;

G3-LEIEL = 5
VAN12c= 2A.25

* AVE7"AGE = 7.71

VOLAG '.-FRVSOLAG C.3

V-U2c'\< LS 5 .94

FLTIE ThF ESHOL.D= 2013

'3.*50



7J7~ V~7 07L-):~= 5.3F17ST F7[7,' f~.C; .715
2 ~LA'ST VOLT r!" 7,LOC:K= 20".54 LA'ST ~ -~~' 00

7%T TL2O : L3GT 14.J-3 Fz'7 - L ': L;-7'T3H= 14 . Z

FIS3T VOL T .7 HLOC'= 4.2 1 F172S-T F: "' L.2
LAST VOLT 1~ 3~( G2 0 L,'ST -E'~ L0-'; 13.h

VOLT LC L>Th:GT.= I A C'9 F E' '3407: V ,H-37 1 42 5

F2-S7 '!O-LT z LC= 1 .34 1:2ST F::E, ~ '

LAST VCLT (C. nLO03; = 15.62 LAS T F!E :-, TL$, 15. 7 5
""LT LO LS:!G7H= 13 .70 FPIDLO LE*!3rf= 1 - 75

F IL : C03 TF

Fl*.ST VOLT C:' 2O 2. 3'- MVST ME' 3- LOC:,= 25
LAST VO'LT O7OLOC:e= 1o-:>5 LA'ST T~?' ~O~ 15

VOLT -~LOCK LCG!=~ 14.43 FE L~(LG1 rO

F I L E"!7: C 0 3T F

FI'ST VIOLT 2Y. OCK= 2.21 F IfST FZE- 011 FLOOV= 2.7r$
LA'ST VOLT -a, LOOCl'% 15. 4) LA"ST F2.E:7 0- :LOC:,= 13 7"'

VOLtT 2LOCae LE*U.3THI= 13.31 ~ ~ OKL0h 40

r.EOUE: BY

"C ':'? F if
' 3-LEV2L I

VOL TAGE

c- EVEL 1*

AVJ~AO I -14*5

VLTETrEjL .3
* V3TA~EO~ L2I2L 047

L m bf~-ifilbg



FILE:~A'E: 13TFI

Fl"ST 701LT C % Z-LOCK= 4.55 FIRST FP.E:' OK L. LO(,::= 4.75
LAST VOLT (r.< SLOCK( 19.22 LAST FP.E0 C: .iLOC:,= 19.25

VOLT 'JLO~l( LE>'!3TH= 14.57 Ff"E:? CLOCK LEUG7H= 14.50

FILE:!A;'E: 1313TF2

FIRST VOLT 01' BLOCK= 4.01 FIRST FREQ) \-,' £LOCK'= 4.25
LAST VOLT C/" HLOK= 21.37 LAST FREO C! -:LOCK= 21 .5 0

VOLT ?-LOGK' LENUGMi= 17.36 FREQ 'LOCK LLE!GTH= 17.25

FILEU*,A'E: C'13TF3

Fi,*1ST VOLT C'K 2LOCK= 3.76 F12ST FRU.) OK Al0C 4.00
LAST VOLT 01< 3L00K% 13u.3 5 LAST FPREO Cl% 4LCK 1
VOLT 13LOCK LE!GTH= 15.09 F:!EO) 3"Lr.CK LE,!GTH= 14.75

FILENA"E: C13TF4

FIRST VOLT CK 'ULOCK= 4.52 F I.-ST FREO a1< E-:LOCK= 4.00
LA-'ST VOLT C%< ELOCK= 20.91 LA,'ST FREC '\K -lOCKr'= 21 .25

VOLT LOOK LE-'GTn-= 16.30 FPEO O;LOC:" LEN'GTH= 17.25

FILE,"A'IE: 0115-

FIPST VOLT CK BLOCK= 3.03 FIRST FRE3 01< SLOCX= 3.00O
LAST VOLT OK' 'SLOCK= 13.20 LAST FREO C'\ SLOCK'= 13.50

VOLT 3L001< LE'IGTH= 15.12 FREI) CLOCK LE'!G-M= 15.50

FrEOUE11(Oy

4 -LEVEL = 2

*VAR I AIC = 2.75
SAVERAGE = 15 .85

VOLTAGE

1 ~ G-LEVEL = 2*
*VARIANCE = 2.30
* AVERAGE = 15.71*

VIOLTAGE THRESHOLD= 0.39
VO1LTNEr' C:'< LEVEL= 0l.63

FREI) THRESHOLD= 21 29



FILS:':E: C09TFI

FIR~ST VOLT O LOK 2.92 Fl.ST FRE"? c LC= 3.00
LAST VOLT a 1L~( 1.7 LAST FR.E) 1: 3.J0= c

%IJOLT UL0O, LE:IGTh!= 15.55 Fr.E) ZLCC- L A:,G7-h= 15.50

FIL'-JIA>E: COO9TF2

4FI7-ST VCLT D fLOCK= 2.05 F 1:ST F:'E- ' 210 C' 2.50
LAST VOLT (X L 0 C= 13.54 L!,ST MEE0l -T.LQC:~= 15.75

.1VOLT L3EK LE:IG1h= 14.49 F73?EQ 'LDC' LE:-GThl-= 14.25

F IL:AE 309TF3

FI2ST VO10LT 13K LOOKC = 1 .93 FIRST MIEI) -.XL,~ 2~
LAST VOLT . --LOCI' 15.63 LAST F.P.nFr,, E'LOC!K 15.25

'VOLT 3LiKLE2,GTh= 13.70 FrE ". LOCK LE--(GTH= 13.25

FIL7"!A2:E: C09TF4

Fl,7iST VOLT C ,, OK 4.30 FIST FREO -a\ LOCK= -1.50
LAST VOLT 1-- 3L0O'K= 17.76 LAST F?.EnCl E LOC:<= 12.00

VOLT -LOCK LEIGTH= 13.45 FP.EQ !]LOOK: L?7!GTh-= 1-3.50

I LENX IE: CO9TF5

F17ZST VOLtT C44 EDLOCK 2 .24 F I T S T F P. EQ LOC0=- 2.50
LAST VOLT O' 2LOOX= 16.77 LAST REQOK C:,LOCK= 17 .00

VOLT -LCOK' LE-*CTH= 14. 53 FPEfO 3LOCK LE (2-TH= 14.50

* FRE3)UE! ICY

01

O -LEVEL 3 *

* 'J~fI~rCE 2.25*
'kAVc";-Ak^E 14.20

V/ L TA'G 2

I ORD= F*
G-LEVEL = 3

* VANRIANCE = 2.10*
4 A'/ERA"GE =14.35

'/OLT.,GE 7-IRESHOLC= 0.39
VOSLTAGE OK LEVEL= 0,j.537

F2~2 TEZ(~L~2620

r; 7~



IL'-- '^. 7 : 004 117

F17ST VOLT C:: rLC= 515FPS F2,C. c-Zc~= 52

L.AST V CLT O~2LOCK= 12-.37 LA ST FPE:)f LCD 1. 0
VOT L c LEr7Tlh= 14.20 PPE LOC L-:h'GTh= 14.25

FILSAIE: 004152I

.4FI.7ST VOLT C44 3_LCC:K= 5.59 FIRST -_.LC'O: 5 .7f,
LA.,T VOLT 1~CC( 0.03 LAST F7-E') C" '1001= 0

VOLT O7wLOCIK LE2'37Th 14.45 F2o, -10r," LE,!0Th-' 14.25

FILE"A"~ ^004213

FIRST VfLT C' 3BLC:= 5 .50 Fl,?ST F".r -W :-L~C-;'= -. 50
LAST VOLT C:' 'ZLOCr= 21.14 LA"ST FQE ? O LGC0= 21 .25

VOT LS~~L~lGh 15.64 FREQ DLC0: ' LE -GOr-!= 15.75

F ILE: 'E: 00-42231

Flf' ST VCLT (31 !2LOC = 3.50 FIF'-ST FREQ) aOK 7LOCK~= 73.25
LAST VOLT C:.- BLOCK= 1C.45 L1S 52E 0K~c:= 1

VOLT ~LO 5Gh 14. 95 F2EO, ?LOCK LE2!G7.1 15.25

FILE;!A.-E: 00Q4253

FlST VOLT C'"4 FALOCK= 4. 37 FIPST FPE'K t:LCK= 4
LAtST '/CLT ClK SLOC!K 20.69 LAS T FPf EO.)a\K- L0= 2 1 .090C

VCLT LOCK- LflG7H= 15.32 FPE9 3LM\LM3T=155

I IRD = F
* G-LEVEL = 4

VA* : V I,^E = 2.25
* AV'lA"GE = 15 .20

W.'ORD = F
.:,-LEVEL I

*V,C2,IAICE =c 2.11*
4 A\'EPAnE =15.11

VOLTAIE C, LE'EL= 0.77
FRE2H2ESL~2C-37

03z 54



FIL~:A:3: -0TFI

FF1ST VO'LT LCK 3.9FRT~E 2 0 3.75
L.'ST VOLT c '3LC^'(' 1 -Xl 3 LA ST RFC. JCO 19. ~

VCLT LEN3Trr: 15 57 F'E" L3 LG 15.2

I2TVL K -LOOC:= 337 FMST F,-.-- _A::CC" 3.75
LAST VCLT L0O C= 17. 56 LiAST F"E" CP-LOCK' '.O

IOT 3LCO, LENGTH= 13 .," 9 ~ O2O~LSh 14.25

~FPST VCLT '" 'LOC'= .3. 07 1 T ST "21 ' L(C:= 3 .00C
LAST VLT fi LDC ATF? U,7 :-LC':= I . 50

""OLT 210C:, LT GTH 15.2C -AOO LE;cGTh= IJ150,

FiL~!AE: OZTF4

FPST VOLT Cll -LOC! = 1.17 FI2ST F. E-r 2LGC,= 1. 2 5
LA"ST VOLT ~DLOC-\= 1j.41 L5S IDE CO( ~.

MOT L'O E LE2OTri= 1.4F'F t E'' LE ':37h= 14 .25

C2D F
* G-LEVEL = 5
"*ARX =C 1.25

' I AEIAGE =14.21

VOCLTA GE

'k r-LEVllEL *

'ICLTX:C2E TlrHF",'SHOLD= 3. 30
V'/OLTA!3E OK LEVEL= 0.65

F7217 TH2ESHOL 0= 256Z



1VO L OL CZ Z.L27 4.T Z1'% I?~'O Z0

LASTr 'i/ZLT C:' 7LC~ 1L.. LS T FE~' L2K 40

F IL E.cE: 30 3T2

FI27ST VC' LT O' LU7~ 4.41 FI S T F E')O C. 4.A
LAS-T VO-LT ('31 L,.) 14.0 7 LAST ') 1500

^LT ILCK LE"Th= 1045nE-) fLOC:K LE,'137ThI 10 .5 0

FILEWE: Th3TH-3

FlI2ST V!OLT KTQC= S . I: ST F2,Er; 73'fL:K -. 33
LihST %."LT C;, Z:LCkl;= 13.30 LA;ST FIE- KTL0 1.

VOLT 7LVKC LE:!GTH= 10.05 F2E,? 'LC)CK L~i!G7h= 10.00D

F-I7ST, VO-LT C, :2LOCK"= 2.37 F ")S CE1 '~ LCK-;= .
LiST 'W"LT "'OY 11.05 L -7 ?E O L-3.' 1.2
%IOL T T1LSCr L -! Gh 0. i1 AO, iL. L~ Gh=~

FM2ST 'ICLT MKOCK= 1.91 FVIST MES OK, ' L COC=! .03
LAST VOLT HK OCK= 11.09 LAST MZ' O LOK 10._50VVOLT L0KLEOG;V= .1.3 F2E L CC: L EIG TI i

r EU c CVI

* 3-£ -E = 1. 1

A'!nEAt'E 0,' LZIEQ ^j7



FILEtIA2'E: ~3E

FIRST VOLT CXI BLOCK= 4.34 FIRST PRE ) C!, EPLOCK= 4.50
LAST VOLT CY, 2100K(= 14.5S LA ST FRE? "'I. DL0CK= 14.75

VnlLT L0 LENGTH= 10.25 FREO 3LCK' LEN'Grf= 10.251

FILS1XIE: C13TE2

4FIRST VOLT C~v 5LOCK= 2.47 FIrST FRE -"- HLOCK= 2.75
LUST VOLT a< CLOCK= 12.19 LAST FREC 0" 3LOCK,= 12.25IVOLT 3ZLOC'K LE'!GTH= 9.72 FREl DLOCK LEN!G~r-I ).50

FILEMA,'E: C13TE3

FIRST VCLT IK rE-LCCK= 6.22 FIR"ST FREnO CK nlLOCK= 6. 25
LAST VOLT CK 5L-OCK"= 16. 02 LAST FPE- OKi SLOCK= 15.50

VOLT 2LOCX LENGTH= 9.79 FRE9 _7LOC L:.!GTH= 10.25

F1LE:lA.:;E: C137E4

FIRST VOLT OK' S:L0CK,= 5.01 F IRST FRErC" O DLCCK= 52
LAST VOLT C', rCLOCK= 14.63 LAST FREQ OK< SLOCK= 15.25

VOLT LOKLE:IG'P= c).52 FPEO i-)LOCK LE?!GTH= 10.00

FILE1AX.*E: C13TE-5

FIRST VO-LT %"A E.LOCK= 3.39 cFIRST FRECOK rvrLCCK 4.00D
LAST VOLT OK 'DLOCK= 13.30 LAST FPEQ OK O-LDC;= 14.50

VCLT 3LCK LcEN'G'rh= 9.91 FREn HSOCK LENGTIH= 10.50

FREQUENCY

A VAI ANCE = 1.00*
* AVE71AGE = 10.10*

VOLTAGE

* 'ORD E
* G-LEVEL = 2*1 ~ VAR IAUCE = 0.62*
* AVERAGE = 9.86

VOILTAGE 1.!RESHOL:;= 0.40
VOLTAGE OKLEVEL= 0.70

FREQ TICOESPOLC-= 2099

f7 .7



"IT '/OLT F 17Y~ O.7 F T F- E ~L 0C:< 1 .0
L;%S"T '/^LT 475L2= 12 LAST IFREl 77L7 )

YXLT 7 L2C LF:7~h 7c') FE L'C: L?3T' = 7. 0,

FlI2ST VOLT 2. 2Lcd7 2.05 FST FF7Er) ( LQ)C;= 22
LAIST VOLT (7 LOC'K= 11 .70 LAST FPE(7 OC- 11 .5

/_VLT LCKLE'IG7!h= .6 2 Ffl EC :LDC7 LID~ 2. C0

71ILS:Ix:E: C09TEJ

'/'T 'LT '74 ':!LY(= 4.32 FlKST F:'Er. r." O7= 4.3
L:'.ST VOLT 'i.L(7 14.47 LA 'ST F E 7 :L CDC"!= 14.50

VOTOO7LE;":GTI:= 10. 14 F.-E' :100:e LE::GTIH= 10.00

Flo2ST VOLT CA" 3L7 3. 17 17:O' ST ;"E') CK ?.LC 3. 2 5
LAST' VO;LT C(7 !L',"=%= 11 .77 LAS,3T ff"\'l r-" 3-LOC:-= 11 .7:1

YOLT ",1O L:Gh .50 F2E', .2LOCC< LE::GTi-= 35

F IL IN .E: 009'--TE3

F) ST VOrLT ( LC= 4. 24 FJO ST F.?E C7 O;
L.AST VOLT (7 LOC(= i3. 3S. LA'ST F~rEO CK _LC'!= 13.25

VOLT jLO LEM'GTH;= 9. C C F72EO_ TLOC;( L7E::GT-H= C

* CPD _ = 8.70

- - * G-LEVEL 3

:- AVER~AGE = P.9

V'~~VO TAOS_ Z0. ,
* ** 4 * ***4*4* ****24 0 *4



~I -ST 101LT -' Y-':' C0.3 7 71I2ST 7P2E L0 1.2
L'%ST VO,'LT 2~Lr .4LST FE LY= '7

MOT ULKKL T'- &7 F~"L2~L:?7-J= -. 75

F I OS T VOLT ''C.'- 9.A3 F 1ST FRF2 OV. L0C:~= 0.
?L,'ST VOLT 3!' 7L C-(: 13.5 ST 52E O-LCC:(= 1 1. 7

VOLT 3OC', LE:!GCrh= 1252 O' Z( L:>~=~2

1 L E 11,E: C 0417

F lOS7 VOLT i ' iLnc)C'= 5.33 HOT F7EC- > -~ ~L C:!=
*LA'ST VOLT ',1LO:K 15.74 LA ST MOEU. l 71 r-LO;~= 15.75

VOLT O- LCCK LE'_!!T!H, 9.14 FOO2O~Lli-07= V.00

FlL~P: 004225 '
:;PST VO':LT ",:\ 7LOCIK= 5.57 F OST 7.E.^. LCV 3.75

LA*ST VCLT C.' CLJ3:= 15.Z7 LA*ST IOE 'i L0 -37

VOLT ?LCO-( LEGTH= 10.3' 1OE .?jKL'~ 30

FILEOIV-E: COA~257

FCOST VOLT OK ELOOKX I.0 FHST F22Z7 -1 -L~ - .0I
LAST VOLT Cl/ SLOC:K 11 .87 LAST FO L OK LC 12.0

VOLT 2LOOK; LE GTIH= 9.05 F--EC, DLOC! LUTG7h= 0

UIL= 4
11 7, V ,O N, = 1.25

AVETPGc = 9.2 5

VO L T,' G "

G -LEV'EL = 4*
VAO I A2CE = 1 .43*

AVEOCnG- = .3

01.3.7

V1 13 a-:*'-.-- 0 .- 5



FL-,IT '.!;LT C: :L Dr:,, 73.30 LF S I ?E ' QSlr7.7

~~I2ST VLT 1:CcO~ .77 FKTFEC:= 5.0

.', TVLT O~~LO 1. 56 L1S '7E r' 2~.~= 1. 2

F1LE 7E ~ J."T3

L: 1'.~L UE:cc= 14.39 ATFE ~ ~c'=1J

175T '.rL T L ",:T: F2E L;.LS TI=

FI2ST ~ ~ c VOTc Cc:=OS rST F2.EO c, ~LC- 4.7-
LT ';'-LT 7 7 L2K 1A.-4 LA"ST F.? - L(E-1.0

VOT L0~LS3,G7= 9.3 22: 7LO~L;.T=22

FO t VOLT C" :LC:K= 1). 5 3 F I ST F.2 En (£ cLC O:'= 7.2

L,*ST ViOLT Cl< :LOC:-= 151.02 LAST CX.O 3O~ 15.25
VOCLT U,1LH~h .3 F EO HLOCKL~~= 00

.7-LEVEL*

A.*R CE 1 0

VO0;L T,-. E

= A

71L.\'C LVh 0.37



F ILE.: 031TT 1

F12$ST '/-.T C,-L, ;' 41 FI23T F2E- '~:LY)7;= .. 23
LAS,--T 'JOLT C:, CLC 11 .0 LAT-7 LC~ 12

"OLT -L,)C: L7PA--T; G.2 9:j -.LCC LS- tt3 7 .' 0

?IL-7AV%:E: 0'03TT2

FiST'JLT Cl' .TLOCK= 2.G IST FT:E! IC:'LJ~.
LA'ST VOLT 7:: C!,= 7N O LA*ST F2Er ' TOC= 02

VO'LT "hO~LJ1~S4r~ LC,-:c EO\ = 70

FFICST 'JOrLT L "LCP" .3 FV.'ST F21.Q LC:= Y5
LAST7 VOLT L LG.'= 9 .35 LA'ST F72"t ' L LCO= .3

'LT -LIO-L- 2Th 6. 04 Fn=.' -:.0C;< LP;GT"= 00

F IL Ei;\ E: O3Tr74

F I :S T VCOLT L~ ?LC! 7.1 F!0ST 21E 1LC:z= 32
LA ST1 VOLT O7' 9L p.5 LATFE ~ 2 O ~ 7S

VOLT TL0C, LzG:h-= CS339 FF~r 'LOC~L!Ghf05

FV'ST V~oLT 0Ki ELOC,= 5.32 Fli2ST FITE" CY .LCK
LAST 70ILT 'CK 3L006l= 13.00 LA-ST Cl 7KLC= 1 .10

VOLT ?jOKLEIGT' 7 .5S3 .=7" :LCC LE::GTH-= 7 .0

FP- I'FME:!C'Y

T*

*3 LEVEL I
R = A2 1 .5C *

"OLTAE 717'" TAGE :

=E.H C.65



FILE2AV: , C13TT1

fI'37 VOLT r 0L11:1=5. FI2-ST mEF zLC' C. 2
LAST Vf7LT O(3:', O 14. 45 L,'ST FRr EL = 14.50

".OLT '10,11 LE'lG73TH 0.37 FPE', '10C:' LE"(371= '!.25

FILE"A"E: C13TT2

F17ST VIOLT a-!. ]LOCK= 3.64, FIRST FPREl C:' 7j LC<'! 3.7
LAST VOLT Oi( 'LOCK= 11 Cl1 LA'ST Fr~O r LO:- 12.00

VOLT LO(LEiG~rh= ~ 17 FF:) PLOCC LE7-.!G-1= 3,.2 5

FILEA!,;E: '.13TT3

FI7ST VOLT 31-00L1C%= 3.01 FV!ST FlEf'; "'A" 'LrOO: 3.25
LAST VO.LT D'\ DOC!,= 11 .0~3 LA^ST FIRE! ( L 11 .25

KILT SLOG< LEfIGTH= 8.07 FRO~O~L>~= 300

F I f-7,*E: 013 TT4

FIO:ST VOCLT CK ILOCK= 2.54 FIRST FREC KZ.O, 2.75
LA'ST VOLT OK H~OCK= 10.35 LAST ~RCK 3'LOCi:= 11.00
VOVLT ]LOCK LENGTH7-l 3 .31 F7PEO RQ L!ET!G7r1i= 2

FILE:1'iE: C13TT5

F17ST VOLT CYi 2LCK=G 4. 55 FIRST Fr\Ei a< LC'O 4. 50
LAST V/OLT OK3LOCK= 13.09 LAST FRE-" a"~LC2 13.25
VOLT 'L^CvK LEVGTi= 3*55 F REO 1)LOCK LE7NGTHz- .7

FR EQUENCY

* ORD = T*
* G-LEVEL = 2

*VA~RI'"E = 0.75*
'I * AVEAGE = 3.30*

VOL TAGE

'-,'ORD = T*
* G-LEVEL = 2 *V:;RL:1:C: = : 0.4
* AVER-l.GE = 3~.29

VO)LTA THRESHOLD= 0.37

F;'E.0 11-ESHOLD= 2171



F IL E' : t'YJ5TTl

VO:LT LDOr-" LE'GT' 7.45 F77-"' 710C:' LET"3rT 7. 50

F(Ll;AUE: COOTT2

FI2ST VOLT C~:L3, 3 .20 C F17ZST FME' -~L00:= 7 5
L.ASTl VOLT O~210C.'= 10.31 LAST FiPEr; CK :LCC:'= 1 ) .'5

VOLT -L0C'.( LE;!O,7r= 5.51 MRE 2LOC!< LE-10-ih 6 .7 55

FlILE:!lA2"E: O:CTTT3

FIRST VO'LT o7: LOOC= 3 .S-2 FIRST Fl-Er,- 1 ? 00'= .2
LAST V1(LT C' LO( 1100LST F"E, I~ ILO( 12
VO' LT LMi-OK LE'IG7,-i 7. I FF:,Ef 2LOGK LZENiG-i- 3.75

.7I .ST VOLT C' OCK 4.21 FIROST F7?5:! C!" SL -0C' 42
LA"'ST VOLT r-,' 2-LOC!K= 11 .21 LAST FE" K*LC 11 .0

VOLT 2ILOGK LEc.!G-'TP= 7.00 FRE!" 5LOC LE--!G7TJ '7."25

FIL!E:2A;"E: C09TT5

FIROST VO LT C", -f:LOOK= 5.59 FIO"STr -' FO 7' -- 3L 0
LAS T VOLT a< HLOC= 11.46 LAST MEC r"% 2.LC;= 11 .75

VOL 3OO LE GH= 5.37 -2OLCCK LTEMG1Y= 5. 25

* *FRENUENCY

* 0!2D = T*
G -LEVEL = 3

*VARIAVCE = 1.25
* AVERAGE = 6.0

C-LEVEL 3
VARIANCE = 1.583

* AVERAGE = 6.1173

IOLTZOE 7HRCESHOLZ= 0.37
VOLTAGE C4,' LEV'Kh 0*.64

F-ECThR.SHLD 2133



FI2ST VCLT WX WONI: 5.71 FIR.ST F2El2 Cl, LOC'f= 37
LITVCLT a LOC~u 14.71 LIST P O 47

VOLT EILOON LEt"C-Tlh= 0.00 F:2'E) 2LOCK LE2!GTr, 120

FILA:E C04124

*FIIST VOLT O1 S1LcVY 7.91 FIRST FRPE Cl' ZL2C :D
LnST VOLT CK TLOC( 13.17 LAST FRE W~ LYY 15.25

VOLT Mat LE!!Grh= 7.26 F--EO-i -LIC:< LZ!!37Th= 7.25

FILINAME: C04157

FIRSOT VOLT CK DLOC:Q W82~ He1,ST FRE?. 7i 5LC> 5.30
LAST VCLT OK 2LOMY 12.12 LAST FPF at 1LDOM 12.25

VOLT 3LOC LZ'IG7H= 7.15 FRE') 7LO L.GT .25

FILE4X2: 04216

FIRST VCLT CK BLOCH 5.02 FIMST FREQ at L)CY 5.00
LAST VO'LT E LOC!= 11 .55 LASZT FDEn' ClX 5LOCK= 11 .75

VOLT IL2OCI LE'lGTH= 6.54 FRE:7 5LOCK L5~ 3.7 5

FILEPA>E: C04.234

FIRST VOLT CK HLOWK 2.5 FIRST FREI) MX ?.LOC 2.25
LAST VOLT WX BLOCX= 11 .06 LAST F9.EO CK OCK= 11 .25
VOLT TLOCX LE;!0Th! 3.50 Fr.-. DLOC LE,!,-h= -_.O2

* ~~RECUE IC

!0flD T

G-LEIEL = 4
SVX IXACE = 2.25

*1 * AVERAGE = 7.65

VOLTAGE

03 -LEVEL 4

SVARI!CE 2.26
SAVERAGE = 7.55*

VOLTAGE Tl!?ESHOLD= 0.37
VO."LTAGE G7 LEVEL= 0.64

F Z') 'fl{-SHOLJ= 213



F IL E ''E: -~0 tTT 1

FI2ST "'IT C32 7LO .50 Fl:25T FIE-: f".CC~ 2.75'
L.5.T VOLIT D, L022':, 31.)c LAS.T F!7r L0= :':

""LT -LO", LE:~~'I <.0F2LO LL.Th 7

F IL 7-: E: CGOTT2

F I ?.ST V -L T C02__ L 3I= 0 6.37 FIST FE 2:L~iV
LAS'-T 'ICLT C:' L LO- C2 14.32 LA:'ST F7.E7 0' L 12 1400

VC'LT T2CKLEHUT= 7.9_. F'?E JLO2 52T 7.50;

iFST VO'LT *?KrY2 . iFlST '17F ICI TLK~ I.3
LAST -,T 2 LOCK= 12.M6LS L'3 FLC:= 13.~

IC;LT 3L'02-A LZE2GTlH= 7. 00 FT:E1 _ L0Cl L7_'h 3.0

FI2ST VO'LT CK ,-L)C!<= 2.2C FIRST ME(' OKLC .50
'AST 7OLT 7.ZL'~ 04 LAST FPRE' CI, :LCC2<= ~
V CIT -LOCI" LT_'G-rl 7.27 F~ LEGh= .30

FILE:*!.AUE: 0021TT

FI.7ST VOLT Cif 7LO032= F.4 FIPST FO E OK 120 .2
LAST VOLtT a, 2L002,,K 11 .50 LAST FP.E? CK SLOC'= 11 .50

VOLT BLOOKC LEMOGh= 7.03 FREO 31002 L flGV= 7.25

FRU.QUEt CY

VOLTAGEE .3

VC LO~ T G *

*VARIANCE = 1.23

VCLTAGE T:HRZESNOLO= 0.33
.'OLTAGE i_" LEVE'-L= 0.65

F2EO! 1ThESHOL3= 2214703 S



FI' ST ';'LT L'CC' .2 .45 FI27ST FE c') T0:~ ..
LA*ST 'JOLT Z- LQOX= 5.3 L.'S^T FR-E'~ (k L3 7.00C

VC'LT -LO'C LE1'OYPI= .9F23 KL'~ LE7'GTl 4.30

--[2ST 'KI-T !,-" 7L')7X= 3.07 F I 2ST FP2EOr ON2 3C= .00
LA^ST VOLT 'X ":L0C .1 LA",ST FE N2O~

"Or-LT LOCvN LfEU GTI= 4. 1S F 7E~ :L 0 C L E G 7, 4.25

~ILE2~:0037S3

FI!ST 'VO LT 3~2~= 4. Fr 23T F7*E' C", J0 3.3Ij0
LAST /JrLT a, '-LCCK= -3. 72 LAST F2E,) C11" -LcC2'= C,.75

'!CLT LLOON, L'!'717= 4.74 F .ED *LOCN, LCTI f= A7 r

FILWAAE: 03TS4

FIST VOLT C:\ 2LOCN!= 2. Fi2ST FEI' -"LON= .73-
L.AST V/OLT 0 ' LCC.\K 7 .32 L.'ST ONLC 7

VO'CLT 3LCGN "3= 4.11 FF'- LONL1:- 42

FILEI.;:V: C03TS5

.=I2 ST VOCLT tN7LO-\ 14.135 FlI2ST F'.Ei ON L:2= 15. 00
US3T IOLT ON 3LOCX= 1 1.94 LA'ST ME- 'I, lLCOON= 2 0.0.0C

VJOLT 3LICN D:, h 4. 9 FZED LC LE2Th= 5 . 10

G-LEV.EL I

VOLTAOE

I * 3-LEVEL 1

Vc-.-"AGE 4.4C

VOLT.',3!= THR'ESHUOLCD= m.33
'!OTA3 ONLEVEL= 0.75

F2 T 77L> 2471



FIRST VOLT C LC ~~ 4.,'5 Fl. -T I-EK*C<LC= 5. cc
LAST TOLT )~2OK .5 ATWE ~:o:= O

PL 0Lc~L7P 4.70 Fr") =LOCK LE:!OTh= 4 .7

FILE.!A>E: 213TSZ2

FI:'STr VOLT f: I= F2T F -'L' I
LA-,ST '/?LT C 7LOC7' 9.20 LAST PRE0~ CO - 'TLDCX £.25

VOLT ]LGC: LZI. GTF= 5 .40 FZEOr 7LZCOK L520;'TH=

FlLZ*! %-A:: C13TS3

FIRST VCLT C;' 7LOC;-= 3.02 FIRST FRE0  :L- 32
LAS-'T V'OLT O- LOC:'= 10.27 LA'.ST FZE 'K LOK 1!0.30

VOLT L0 LEiCTU1= 5 .25 Fi E' £C L-!7OG~lh, 5.25

FILENA.JE: 0,13TS4

F IRST \'CLT 0(- '-LOCK= 7. 46 FIR7ST FPE-T C, 7.LOOC= 7.50
L,;ST 'VOLT C." 3'7LOCK(= 12. 93 LiAST E2E LOC:Y= 13.00

V 2L LOC' LE:1GTH= 5.47 F OOKL~T= 53

FILE1X'E: '"13TS5

FIST VOLT C' c-LOC\ 5 .32A F IRST F ~LC= 35
LA, ST VOLT 7Ni 2LQCK= 10.33 LAST FP.E )C:L = 1,).50

VOLT 3:L00<K LE-CTH= 5.0 FRE LC; cG~ 50

'11 .'-j 2LM.' K': G 1 .0

2-LEVEL 2
SV,11AICE 0 073
* AVE7.AGE = 5.15

VOLTAGE

] G-LEVEL = 2
7A.1 AP' =~ 0.77*

SAV7AG = 5.17

/LTAG2E THRESHOLD= 0.43
VIOLTAK'E 7 LEVEL= 0.75

R'M HrESHO.1LE'= 2233
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FIL'!X YE: 009TS1

Fl I ST VYCLT 3: 3LOCK= 5.110 F17!T Fr~c LCC-,. 6-75
LAST VOLT L 0 LC' 11 .3A L AST F..E' K :lCCK= 11 .00

Y'CL T J100, LE.CM= 4.94 FRE-7 'LOCK LE:'GTH= A . ?5

F IL E" .E : 'OO"TS2

Ffl.ST V!O-LT 'Y 1'C'K= 4.45 Flr ST F7RE,. C:" 3LOC:,= 4.75

LAST '/CLT C' 7RLOO 9.37 LAST FREr CK 7?L OC= e 93.75
VOLT --LOCX LE"G-M= 4.90 FiREjO TLOCK L"7;3Tlr= 5.00

FILE~liA2E: OOOTS3

FIRST VDLT -_v 5~ 5.70 FI2"ST mC' c 57'. 7 5.7
LAST 'ICLT a' 3LOCK= 13 . 6 LAST FPE) O(LCC( 14. 00

VO'LT LC<LE3h 7.91 Fi.EO _.LOCK' L E;!GlH= 3.5

FILEIX''.!E: COMT4

FIRST VOLT O_ £LOOKA 3.68 FIRST FIRE! -W' 7?LOC 1.71-
LAST 'JOLT HK OCK= 13. 16 LAST FRE)'-A TK LOO~e .2 5

VOLT 3LOC:K LE'G~ri= 4.43 F7ED ' OC LE,!G7,h= 4 .5

F ILEiiA>E: CO,9TS5

FIRST VOLT C! ZOO\ 3.57 FIRST F7?EO K LO:= 3.)
LA ST VOLT rAK CLOrle= 6.04 LAST FREGOK -,<:.L0C;K= P 2

VOILT LOKLE;!IGTH= 4.47 FREO SLOCK LE.CTH= 4.50

FPEQUE,'NCY

VOL TAGE

!!UORD = S*
* G-LEVEL = 3*

Y ArICE = 3.44
* AVERAGE = 5.34*

VOLTAGE THRESHOLD= 0.39
VOLTAGE C, LEVEL= 0.67

F,'E~l THRESHOLD= 2062



FV--ST '/,CLT FLOK 3. FIST F.E ~ LO:=~ )
LAST VCLT 1-7' =ELCC"= 7 5, LA'ST F L:C:=

VO'LT LCC(LF"TI.- 3 .93 F L" LZ,7-T .00

~IL&';:E: 0415-1

'7f7ST '/01T l,% I:O~ F71 PVSTFE -LO: 1.2 5
LAST VOLT C- HLOG\= 17.41 LAST 77E C1. 7O~ 1,.n0

VOLT :7LOC' LTI137T= 7.2 FR' LC 2 = 775

F IL :'-7 : Cr42 711

FV"ST ICLT L CC0' 3 . 31 F I 7ST F:7E1- CO L C C:= 7
L!AlOT VCOLT G'. LOC~e= 15. 33 LA'ST FmE" C" :LC'C:'=

Vi.-LT 7LO L>T= 730 Fm En -LOO>LC Th 75

FILE:,A,2E: 0'04232

'IOST /-DLT rnK DLC= 33,FS K 'L3 = 20

LAST 7j'IOLTO 3.1OC = I rl .42 L;%ST F'3 -OK .LC'1K= SL. 50
VO'LT 7LOC:, L3:,!GTI'= 7.57 FD LO LJh 7. -iO

FILS.:IlA"E: 004251

FI21ST VOLT Clf 3LCO:'.%= C T, F I 'OT Fr.' OKPLOC'2= >25
L AST 1/.'I C.- HO' l' ,v~.-..

VOLT DLOC'K LEI"GTH= 7.80 FIEO BDLOIC! LEOlTH= 7.75

FnEOUE; iC'(

'4 -LcVE7L = 4
* 'IRIA,CE: = 3.75

VOLTA[3E

AVE2'AOGE - .T

VCLT'GE' TirOESHOLZ=- 0.38
'LTA'3 O LE7VEL: 0.66
F2 E. 'T'2flSHOLC= 22609



Il iT '/CLT 37CL1X2... FIST 77 :LC,
L3fT ,"'LT 7 :LC 722: -;,S O L~' 7.~

' LT 4LC LE:52 .f7 F2 '-'LO; LEi.h Z.

FI LE 7A 'E: T

FV'ST VOLT C.'LOK 7. 57 FR'ST F7E' = BL>Yl 7.7
L.*ST VCLT OV 71LCO: = 12.2?1 L S T IF ?E- C L',-'- ll :.2I

.ttLT 3LCC-, LF'k-7.-! .§ F2E!' -lOCK LE!c7

Fl L T S

FJ'ZT VCLT r; LDO:= 5.O FVT F'Err L2 .
L.'%,ST 'OCLT C'' L ,') C 1 D.43 L-ST 7. 7' .LC7= 7

"INL --I2 LEGTP-= 4.5' F2E) LOO L-;3Th= 43c

FlIL 7.': 1-OES.TS A

Fl7?ST VOLT 9 .07 011- MST i=Er- C"LC~0.
LA'ST VO"LT C'! ?,L07)= 1A'. 11 LUST F C LC:'= I~.

VKCLT .A.LOCK7 LE3Th 7.= 5.302 Fr f:7L0jC: L-=*'A= 3.00

F1L32X-,,H3TS5

FI2S ,T VCLT D\ 4LC< 1.4 F1,ST f F.t L0=
LA'ST '1 T C!' LOD7= 9.5-4 LAST aE~ 7 L0CK= D.75

VO'-LT L700 LENIGTH= 4 .3~ S2~ C LE.3,TW- .50

VCILTAG C

ZVANA:!CE = 0.63
.~f.AE= 4.6

VOL Ti', Cli- LE"E.IL= i0.75
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