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1. INTRODUCTION:

The documentation for this data set was originally on paper, kept in NSSDC's

Data Set Catalogs (DSCs). The paper documentation in the Data Set Catalogs have been
made into digital images, and then collected into a single PDF file for each Data Set
Catalog. The inventory information in these DSCs is current as of July 1, 2004. This
inventory information is now no longer maintained in the DSCs, but is now managed in
the inventory part of the NSSDC information system. The information existing in the
DSCs is now not needed for locating the data files, but we did not remove that inventory
information.

The offline tape datasets have now been migrated from the original magnetic tape to
Archival Information Packages (AIP’s).

A prior restoration may have been done on data sets, if a requestor of this data set has
questions; they should send an inquiry to the request office to see if additional
information exists.



2. ERRATA/CHANGE LOG:

NOTE: Changes are made in a text box, and will show up that way when displayed on
screen with a PDF reader.

When printing, special settings may be required to make the text box appear on the
printed output.

Version Date Person Page Description of Change

01

02



3 LINKS TO RELEVANT INFORMATION IN THE ONLINE NSSDC
INFORMATION SYSTEM:

http://nssdc.gsfc.nasa.gov/nmc/

[NOTE: This link will take you to the main page of the NSSDC Master Catalog. There
you will be able to perform searches to find additional information]

4. CATALOG MATERIALS:
a. Associated Documents To find associated documents you will need to

know the document ID number and then click here.
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

b. Core Catalog Materials


http://nssdc.gsfc.nasa.gov/nmc/
http://nssdcftp.gsfc.nasa.gov/miscellaneous/documents/

EPE-C

L-ORDERED PROTON - ELECTRON COUNT TAPE

This data set has been restored. There was originally

1 Binary 9-Track, 1600 BPI tape. There is one restored tape.

The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The tape was created on an IBM BESYS computer. The DR and DS number

along with the corresponding D number and the time span is as follows:

DR# DS# D# FILES TIME SPAN

DR0O3039 DS03039 DO0074 62 10/27/62 - 01/01/63


http://nssdc.gsfc.nasa.gov/nmc/datasetDisplay.do?id=SPMS-00267

62-059A-01A

.. EXPLORER - 15
January 1968

This is the Data Set Catalog for the Explorer 15 Electron Energy Distribution
Experiment (62-052A-01A).

The data set consists of one binary 800 Bpi tape recorded under the Bell
Labs System. The tape was unpacked with the NSSOC routine "GETBE".

THIS CATALOG CONSISTS OF:

1. BCD listing of data in first 3 files.

2. Matrix of the X and L values, with the B/BO value given in relation to the
. X value.

3. Matrix of B and L values.

4. The 'L’ value, maximun and minimm values for 'B', each of the electron

detectors and the 'X' value for every file.

5. Total mumber of records in each file.

6. Octal dump of first four files.

7. Listings of program to produce 1.

8. Listing of program to produce 2, 3, 4 and 5.
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FOREWORD

This Date Users’ Note is specifically designed to help potential data users decide if they
can make use of the data oblained in the Es plorer 15 {1962 Betz Lambda 2) electron energy
distribution experiment. Once a data user decides that he requires the data, it will serve 23
the unifying clement — the key — in the actual usc of the dsta available at the National Space
Science Data Center (NSSDC). To achieve these goals, the Note briefly describes the expeni-
ment, including the instrumentation and measurements, the telemetry, and the operational
experience. All available details are then provided on the actual reduction techniques and
format of recorded data. For those desiring more details, the name and address of the experi-
menter are provided to facilitate direct contact. Asa further aid, detailed references (and bib-
liography) are also included. When available, NASA accession numbers® are given. The pri-
mary purpose of these references is to identify the sources containing complete information
concerning the subject under discussion. Most of these references are physcaily avaiiabie al
NSSDC — those that are not are readily obtainable.

Inquiries concerning the availability of data should be directed to:
“{ational Space Science Data Center
Goddard Space Flight Center
Code 601
Greenbelt, Maryland 20771

Area Code — 301 982-6695
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EXPLORER 15 (1962 BETA LAMBDA 2)
ELECTRON ENERGY DISTRIBUTION EXPERIMENT

BACKGROUND

Seientists at Bell Telephone Laboratories designed the electron energy distribution experi-
ment on Explorer 15. The primary purposc of the experiment was to study the injection of
new electrons mnto the trapping region by high-altitude nuclear explosions and the subsequent
disappearance of these particles by atmospheric scattering or other luss mechanisms. A related
experiment to determine angular distribution was negated by the high spin rate.}

This experiment was one of six (sce figure 1) carried aboard the Explorer 15 (1962 Beta
Lambda 2) spacecraft, which was launched on October 27, 1962, from Cape Kennedy, Florida.
Explorer 15 achieved a low-inclination orbit with an apogee of 17 300 km, a perigee of 310
km, a period of 312 min, and an inclination of 18° -3

No. Experiment Experimenter(s) Affiliation
01 Electron Energy Distribution W. Brown BTL®*
Omnidirectional Detector C. Mellwain University of
California
Angular Distribution W. Brown BTL*

Directional Detector C. Mellwain University of
California

05 lon-Eiectron Detector L. Davis GSFC**

I. Willamson GSFC**

06 Magnetic Field L. Cahill University of
New Hampshire

*Bell Telephone Laborstories

Figure 1—Explorer 15 Experiments




EXPERIMENTER

W. L. Brown — Bell Telephone Laboratories®

EXPERIMENT
Instrumentation and Measurements

Explorer 15 carried a group of six diffused-silicon p-n junction semiconductor devices,
which were similar to those carried aboard the Telstar satellites. These detectors were designed
to measure the rough energy spectrum of electrons in the artificial radiation belt. The p-n
junction regions of the detectors contained & high electric field developed by an applied bias
potential. Holes and electrons are generated in silicon in proportion to the energy lost by a
high-energy charged particle. These holes and electrons generated in the p-n junction region
produce an output pulse proportional in magnitude to the amount of energy the particle lost
in the active ficld-containing region of the device.!

The detectors on Explorer 15, mounted in different shielding arrangements, were provided
with various thicknesses of absorber for measurements of electrons of different energies. (See
figure 2) For all detectoss, & pulse height discrimination level of approximately 0.4 Mev
was established. One detector had an additional discrimination level set at 2.7 Mev. The
effective grometrical factors apply for a detector bias of 100 volts; at this voltage the detectors
had an active thickness of about 0.4 mm. A bias of 5 volts was also supplied during part of
the experiment.

At this lower value, the active thickness was reduced to approximately 0.12 mm. This
change reduced the electron detection efficiency by a factor of approximately 100 because
of the low probability that an electron would leave at least 0.4 Mev in such a thin active region.
The detection efficiency for low-energy protons was essentially unaffected. By comparing
the counting rates at a 100-volt and a 5-voit bias, the proton and electron components of the
counting rate could be separated.!

Detectors B and C were located on protruding omnidirectional mounts. The other four
detectors were placed in the center block of the detector box. All the detectors looked
i to the spin axis of the satellite. The two omnidirectional detector mounts
protruded through the satellite cover and viewed an almost unobstructed 27 solid angle.’

Calibration
Detector A, Channel El:

The detection characteristics of this detector were measured with » Sr* beta source and
with e “energetic elecarons up 1o 2 Mev. Measurements were madi: with esenlially point
source geometry. The detocto was displaced behind the truncated end of the entrance cone
of the shielding block to reduce the probability of clectron scatter into the detector. The
angular response of this detector is shown in figure 3.'

*Address: Beil Telephone Laboratories, Inc., Murray Hil. New Jemey 91109,
2
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ALUMINUM
SHIELD

DETECTOR”

Figure 3—Angulsr Regponse of Detector A

Figure 4 shows the geometrical factor of the detector for monoenergetic electrons. An
cleciron Van de Graaff at Bel! Telephone Laboratories was used in the ealibration {or energics
up to 1 Mev. For higher energies, a Van de Graaff at the Massachusetts Institute of Technology
was used. The detector's effective geometrical factor was found to rise steeply at about 0.5
Mev as electrons succeeded it penetrating the 20 mg/cm” entrance window and in satisfying
the 0.4-Mev pulse height requicement of the discriminator. The mathematical geometrical
factor was approximately 2.9 x 1072 em? ster. Thus the peak efficiency of the detectar, which
oceurred at an energy of about 0.7 Mey, was between 35 and 40%.

4
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The active thickness of the silicon p-n junction detector is 0.37 mm, and a minimum
ionizing electron will, on the average, lose only about 0.15 Mev in passing through it. The
discriminator level was set considerably higher than this Lo avoid possible problems of de-
tector noise. Thus the detector efficiency went through a maximum for electrons that stop
uiﬂlhighpohhﬂityinﬂwtmﬂvcﬂﬁchﬁtﬂmddoﬂydnnmdhwﬁhidmcw
electrons when the mean energy loss dropped below the discrimination level. The average
geometrical sactor clearly depended on the spectrum of electrons, but for an « xponcaiial

m with an e-folding energy of 1 Mev, the geometrical factor for electrons above 0.5
Mev was 6.5 x 107 cm? ster.’

Detector B, Channel E2:

This detector was dependent on the properties of a brass scattering dome for its wide
angle characteristics. The angular response is shown in figure 5. The curve 1/2 (1 + cos 8)
shown on the figure is the response that would be obtamed if the electrons were isatropically
distributed in angle when they penetrated a truly hemisphencal dome. The dome was clongated
to compensate for the incompleieness o the scaticriag, but in response the detecuos was
nonetheless down a factor of approximately 2 at 90°. This discrepancy was undetectable
when an omnidirectional flux was measured by averaging the counting rate of the detector
as the satellite rotated around its spin axis.’

In figure 6 the curve shows the effective geometrical factor for monoenergetic clectrons

up to 2.8 Mev. The brass dome, 0.42 gm/em® in thickness, broadened the rise of the detector
because of the statistical variabilit~ of clectron encrgy loss in pasetrat’ - the dome

It was not feasible to extend the measurements shove 3 Mcv, and the dashea unr .- a reasonzble
extrapoiation to higher cnergies. Since electron energy loss was variable in this relatively
thick absorber, il was Lxely that the curve would come down at high rnergies enly very slowly
if at ali. The measured curve has been approximated by an ideal step in detector cffective
geometrical factor from zero below a threshold (o a conslant value above. Using a fission
clectron spectrum the effective threshold was found Lo be 1.85 Mev. For a soft exponcntial
spectrum with an e-folding energy of 0.5 Mey the threshold was found to be 1.8 Mev. These
values may be compared with the estimated 1.9-Mev energy for haif penctration of the sheld
with 0.5-Mev average penetration energy. For simplicity, this detector was said to measure
ciectrons above 1.9 Mev.!

Detectos C, Channel E3:

This defector had a brass scattering dome .84 gm/em* in thickness. The thickness was
100 great to sllow measurements with a St* source and even too thick using the high-energy
Van de Graaff 1o see more than the start of ils energy dependence. As a result, the geometrical
factor and the equivalent threshold energy for this detector were estimated by making analogies
with detector B.}




~- DETECTOR

ALUMINUM
SHIELD

Figure 5—Anguler Remporas of Detector B
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Proton Detection in Detector A:

Figure 7 shows the computed response of detector A to protons under the lwo conditrons
of detector Lias and with the two discrimination levels corresponding to channels E1 and E3.
The energy deposited in the detector, AE, rose from zero as protons penetrated the 20 mg/
e’ window of *he detector. The energy deposited ract the requirements of the lov-
discrimination threshold st an incident proton enesgy of ~2.1 Mey and the high threshold
at ~& Mey. The curve is double valued because the lower energy loss of protons had ranges
greater than the active thickness of the device (0.37 mm at 100 volts bias; 0.105 mm at 5
voits bias, as measur=d with 18-Mev protons from the Princeton cyclotron). This double
valued charactes of the cusve defined bands of encrgies within which protons can satisfy the
pulse height discrimination requircments. Protons could be detected with essentially 100%
cfficiency within the energy bands. The effective geometrical factor of the detector for pro-
tons was essentially the mathematical factor determined by the entrance cone and aperture.’

Directional Detectors E and F, Channels F6 and E7:

The lower energy directional deteetor, detector E, was very similar to detector A in
characteristics but with a smaller entrance cone. The conc was provided to improve the
angular definition of the measurements.

Detector F was arranged to have a similar threshold to omnidirectional detector B. in
ada!omtkd&mﬁonﬂpmperﬁnofdcmmF.lheabuhnwsattl\chottmo{
the entrance cane in the cap of the detector cartridge. The counting statistics observed in this
detector were poor due to a smaller than adequate aperture angle.’

Background Detector D, Channel E5:

The active device of this detector was essentially identical to those of the other five de-
tectors. Buried in the block of four detectors with a solid front plug, detector D measured
bremsstrahlung from electrons which were stopped in the housing and the additional smail
contribution from protons with energies >70 Mev.'

Telemetry

The worldwide Minitrack network of ground stations and a Pacific Missile Range station
in Hawaii received and recorded telemetered data from Explorer 15. Using the 136.100-MHz
beacon transmitted from the satellite, the following Minitrack stations were respoasible for
the acquisition of inlerferometer tracking data:

Antofagasta, Chile

Blossom Point, Maryland
Fort Myers, Florida
Tohanneshurg, South Africa
Lima, Peru
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Mojave, California
Quito, Ecuador
Woomera, Australia

The telemetry system of the satellite operated continuonsly so that all data transmission
was in real time. A PFM (pulse-frequency modulation) system was used; the modulation was
composed of bursts of energy separated in time by periods of no oscillation. Except for 2

ization reference, equal time intervals were devoted to the duration of a burst and
to a period of no oscillation. The synchronization reference was composed of a 50% shorter
period followed by a 150% longer burst. This reference defined the origin of cach frame:
16 sequential bursts, each of which represented a channel.

The complete telemetry encoding format encompassed 16 frames (16 channels per frame).
The bursts were 10 msec in duration: the burst frequency ranged from 5 to 15 kHz.

Because only a low sampling rate was required for the housekeeping performance variables
of the spacecraft, one channel was sthcommutated by 16—hence the 16 frames used to com-
plete an encoding formal. For some experiments, a sccond level of encoding was accomplished
within the signal-conditioning electronics before application to the tclemetry encoder. This
processing was not considered a telemetry-encoding operation, but rather a programming of
the appropriate experiment to a {ixed routine.

Operational Experience

Explozer 15 went into orbit spinning too fast. A deliberate “spin-up” was imparted to
keep it 2ccurately on course while climbing to orbital altitude. However, a system of small
weights designed to attenuate the spin failed to function: as a result, Explorer 15 had a spin
rate at least 10 times greater than intended.

This high spin rate did not greatly interfere with sccomplishment of the satellite’s mission,
which was to investigate the radiation belts created by U. S. and Russian high-altitude nuclear
testing; it did, however, cause problems in the interpretation of cxperimental results.

For this experiment, one of the difficulties caused by the increased spin rate was that it
nearly precluded observation by the directional detectors of the extremely high off equatorial
maximum of the electrons injected by the Russian nuclear test of October 28, 1962. The

concerning that off-equatorial maximum was discernible in only a very few
omnidirectional measurements made at different B values on successive passes of the satellite
through the region L = 1.8 to 2.0 in the first few days after the nuclear explosion. It has been
estimated that, although it made the data from the detectors easier to interpret, the despin
failure reduced the anticipated value of the results from this experiment by about 20%.




Two malfunctions were specifically associated with the chain of information from this
experiment. Starting on November 9, 1962, there was a malfunction in the cosmic-ray logic
box in which the accumulation of particle events was carried out and from which the results
were fed to the telemetry system. This difficulty made it essentially impossible to interpret
the results on the ground because the readout of the register into the telemetry encoder was
incorrect. After about 2 weeks, the malfunction disappeared as mysteriously as it had appeared.
Late in November, the detector measuring electrons >2.9 Mev became noisy, and no further
useful information was obtained from it.*

Explorer 15 continued to operate until February 9, 1963, when it ceased transmitting.

DATA
Reduction Techniques

All data were processed immediately upon receipt to enable rapid reduction and analysis,
The system used for processing the data from Explorer 15 consisted of two PFM anslog-to-
digital processing lines, a medium-sized computer, 3 high-speed printer, and a large-scale com-
puter.

Utilized to process the raw telemetry tapes received from the data-acquisition neiwork,
the two PFM analog-to-digital processing lines served to establish frame synchronization, to
encode the raw telemetry signals in digital form, to merge (ke encoder data with time. and to

prepare a digital magnetic tape in a BCD format suitable for further processing,

The digital magnetic tapes produced by the data-processing lines were used as inputs to the
medium-sized computer, which was programmed to perform certain quality control ehecks
and to reformat the data for entry into the large-scale computer for final processing and
analysis. Quality control consisted of verifying ground time, checking frame and subcommuta-
tion synchronization, converting noisy data points to predetermined characters, and flagging
bad data points and time breaks. Reformatting entailed adding quality control characters
and transposing the data from a low- to a high-density mode to ensure efficient tape utilization.
The output of this operation was a master digital tape containing from 12 to 15 hr of experi-
mental data.

Since the above steps provided a tape that was sufficient only for a quick-Jook analysis,
further processing was required before the experimenters could receive their data in a form
suitable for further detailed analysis. Original digital data from the BTL experiments have
been machine sorted into individual detector channels and merged with the ephemeris infor-
mation concerning the position of the satellite in the Mcllwain magnetic coordinates B and L.
Since Explorer 15 had 2 low orbital inclination, its most important motion from the standpoint
of the trapped particle distribution is across lines of constant L.




Timespan of Data
The data available at NSSDC cover the period of October 27, 1962, to January 1, 1963.

Format of Avaifabie Dsta

The data for the Explorer 15 electron energy distribution experiment are available on one
magnetic tape. The tape is file-structured and is written at a density of 800 bpi. The tape
was written with a FOR TRAN program on an IBM 7094 under control of the BE-SYS (bell
System) monitor. Physical records or blocks normally contain up to 167 words and consist
of cither part of a logical record or one or mote logical records. BE-SYS uses a word length
of 36 bits, which can also be described as 12 octal digits, or as six characters, where a character
is represented by two octal digits. Character information is encoded in odd-parity on the
tape in the external cod - of an IBM 7094.°

Control words of six characters each are used to scparate the logical records within 3
physical record. The first character in the control word is always the octal 77. The second
character is a control character or flag, while the third is the file identification character
and is generally blank. The last three characters indicate the number of words in the logical
record that follows.

Records written with a FORTRAN “WRITE TAPE” statement will have only P or Q flags.
If the logical record fit within the block, it was assigned a Q flag. However, if it overflowed
the block, the record was broken into two or more logical records. All of these have P flags
cxcept the last one, which has a  flag. Records generated by FORTRAN “WRITE OUTPUT
TAPE" statements also appear on the tape and usually contain identification information.
The control characters that signify this type of record are H, L, or M. These three flags ail
indicate that the logical record must be decoded character-by-character according to some
format to recover the BCD or Hollerith information. An H flag signifies a BCD card image
with a maximum length of 14 words (= 84 characters). Records which are not card image
have an L or an M as a flag. If the record was greater than 22 words, it was broken into two
or more logical records, the last of which has an L flag, with all the others having M fags.’

Each physical record is terminated with a control word containing an E flag a= the control
character. The word count field in this control word i= used to indicate the number of logical
records which have been completed within the physical record.”



Description
or Function

Zeso

Two
Three
Four
Five
Six
Seven
Eight

Nine

Equals
Quotes

Tape Mark

@ﬁﬁ'ﬁ'g

E

F

G

H

I

Plus Zero
Period
Right Paren

Group Mark
Minus

Oz grRn-

Charactes Codes for the IBM 7094

Internal
Code

00
01
02
03
04
05
06
07
10
11
12
13
14
15
i6
17
20
21
a3

23
24
25
26
27
S0
31
32
33
34

External Code
{Tape Code)

76

gREGEBREET




Character Codes for the 1BM 7094 (Continued)

Internal External Code
Code (Tape Code)

sl

52

54

55

26

57

60

61

62

63

(%3

65

66

67

70
T 31
Record Mark T2 32
Comma 73 33
Left Paren 74 34
Word Separator ¢ 35
76 36
Tape Seg. Mark 77 37

An example of a control word in octal is 774300120102, Using the tabulated character
codes. the control character is seen to be 43 = L, and the word count is 120102 = 012; this
indicates that the logical record contains 12 words. Since the flag is an L flag, the 12 words
have to be decoded character-by-character. The number of words these 12 words represent
is determined by the format.

The data had a number of features which needed to be preserved: yet, the number of data
points was too large to work with in areasonable way. With a point every 9.3 sec, a pass from
maximum to minimum L., requiring about 2.7 hr, contains over & thousand data points for a
single detector channel such as E1. The high density of pomts can be used in either of two
ways. In regions where the flux of particles is not changing rapidly with L, the large number
of points can be used to improve the statistical definition of that flux by taking an average.

In regions where the flux dependence on L is very sharp, the fineness in the grain of the data
can be used to define the position and shape of such a structure. There are, of course. places
where the data for a paticular channel are nonexistent, either becanree it was not reccived
from the satellite in suitable form for processing or because the programmed bias charges




in the experiments produce holes in the high-bias data and clusters of points at low bias. An
elaborate system of machine smoothing and interpolation has been used to provide vaiues of
the counting rate at specific values of L. These 62 L values are as follows:*

L VALUES
1.10 1.26 1.45 1.76 1.92 22 28 3.8
.12 1,28 1.50 1.78 1.94 225 29 40
1.14 1.30 1.55 1.80 1.96 2.3 3.0 42
1.16 1.32 1.60 1.82 198 235 31 44
1.18 134 1.65 1.84 2.00 24 32 4.6
1.20 1.36 1.70 1.86 2.05 29 3.3 48
1.22 1.38 1.72 1.88 21 26 34
1.24 1.40 1.74 1.90 215 2.7 3.6

The spacing between these chosen L lin-s is small in the region of the very rapid rise at
the bottom of the inner belt and between L = 1.7 and 2.0 where new particles were introduced
with detailed structure by the Soviet explosions in October and early November 1902. It has
been found necessary to use different processes of smoothing and interpolation in different
pats of the coordinate space to get satisfactory results. Smoothing of the El response has
been accomplished with a mathematical filter at the appropriate frequency. The actual
mathematical form of the L and B dependence of the flux of any particular class of particles
is not known, particularly in the complicated time immediately following injection of new
particles, and a visual eriterion of satisfactory interpolation has been required.®

The data were plotted as individual points for both high and low detector biases. The
values were interpolated by machine, and the degree of satisfaction was determined by how
nearly the interpoiated results fit on the existing curve. The L-tables were edited for machine
values according to this criterion.®

The interpolated data are stored on the “L-files™ tape. The file-structured tape has 62
files corresponding to the 62 L values. Each file contains the interpolated data for one L
value. The records within the files are time-ordered and contain 14 binary words each. Words
1 to 13 are floating point, and word 14 should be interpreted in-octal, as follows:*

Word

L, the magnetic shell parameter

B, the magnetic induction in gauss

Time in fractions of days of 1962 (1-1-62 at noon = 0.5)
E4 high bias

E4 low bias

E1 high bias

El low bias

E2 high bias

E2 low bias

- - - U




E3 high hias

E3 low bias

X=(16-B,/B)'?

7 = angle between spin axis vector and B vector in degrees
Flag - XABCDX XXXXXX in octal digits

The detector readings in words 4-11 indicate the counts in five frames (= 1.46 sec). Frac-
tions occur due to the interpolation. The data for detector E3-high bias are not valid past
day 357.3.

In interpreting the flag (word 14) the X digits are irrelevant. The A digit refers to detector
E4, the B digit to detector El, the C digit to detector E2, and the D digit to detector E3. If
the digit corresponding to a particular detector is 0, it indicates that both the high- and low-
bias readings are good. If it is 1, the high-bias reading is bad; if it is 2, the low-bias reading
is bad; and if it is 3, both high- and low-bias for that detector are bad.*

As an aid to the use of the Explorer 15 data tape, the Data Center staff has prepared
2 program which reads the data from Explorer 15 and determines the minimum «nd maximum
values for the detectors used in the electron energy distribution experiment. The pro-
%:ndi: incarporated in a data set catalog, which is available for study at the Data Center.
ta set ca

talog includes the following:

1. An octal dump of the binary tapes

2. The minimum and maximum values for the detectors ordered by the L value

3. A matrix of X vs L with 22 values of X and 62 values of L and the B/B, given in rela-
tion to X

4. A matrix of B vs L with 20 values of B and 62 values of L.

5. The total number of records in each file
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Exsorer 5

DOCUZNTATION OF THE BTL SATELLITE DATA TAPES

. TATE FORMAT

The BTL satellite data tapes were written with
Fortran programs on an IBM 7054 under control of the BE-S5YS -
monitor. These Fortran cutput routines generate tapes where
the loglcal recoxds produced by individual WRITE TAFE or
WRITE $UTPUT TAPE statements do not correspond to the actual
ghysical records. The following description of this tape
blocking process 1s provided to cnable a user to decode the
tapes.

BE-SYS uses word lengths of 36 viis, which can
also be described as 12 octal digils, or 2s 6 characters,
s..ere & character 1s denoted by 2 octal dizits. Characfer
or BCD information is written on tage 20 23 to be directly
meaniroTul to the 14€0. Sirnce information is encoded tThere
differently than in the 7094, a transiation 1s nacessary oe-
tween tape and the TO94. Tabhle I-1 contains 2 list of the
chargcter codes for the 7094 and their translation for the
1460 or for tapes.

Most of the data on the Bell labs satellite outpat
tapes is binary information written with the Fortran "WRIIE
TATE" statement. The list of data writien by one such stais-
ment 1s called a logical record, and ¢an consist of up to 959
words. For uniformity, BE-SYS writes all tazpe output Iin
phrrsical records (or blocks; whieh normzlly contain up o 167

words. Each block is a single £00 bit psr inch bipary 1ape




-

recond ard can contain eitvner part of a logical record, or

\
-

one or more lcgical records.

Logical records are gseparated in the blocks
{physical records) by control words{of 6 characters). The
first character in the control word 1s always octel 77. Tae
second character is a control character or flag. Tne third
character, the file identification character, is generally

\

blank and can be ignored. The last three characters indi-
cate the length (word count in 1460 ECD code) of the loglcal
record that follows. Records w;itten with a Fortran "WRITE
TiPE" statement will have only P and Q flags as control
characters. . If the logical record fits within the block, it
1s assigned a Q flag. However, if it overflows tne block, i€
13 proken intc two or more lcglcal records, the last of
whieh has 2 @ flaz, all others having P flags. Trus on read-
ing, a sequence of logical rocords fiagged P, fellowed by one
fiagged Q, should be considered as a single logical record.

Each block is-:crr:nated with a control word con-
taining an E flag as the controi character. The word count
fieid in this control word is used to Indicate tne number of
logical records within the blocik. This count inciudes only
records which have been completed.

There 15 also some information on the tapes, gen-
erally identification files or records, which has been gen-

erated by Fortran "WRITE @UTEPUT TAPE" statements. This




information r.as been encoded by means of 2 specilied format

into BCD or Hollerith information. BE-SYS blocks this data
in ihe same manner as binary data (i.e. in physical records
of up to 167 words which contain logical records separated
by contro! words). This information 1s distinguished from
binary information by the use of different control charac-
ters or flags.

The flags which are valid for a Fortran PREAD INFUT
TAPE" statement are H, o, and M, All icdicate that the
logical record contains BCD of Hollerith information to be
decoded character by character according tc some Format. An
H flag indicates a BCD card image with a maximum length of
15 words (B4 characters). Records written with a Fortran
"WRITE GUTFUT TAPE" statement will have L ard M flags as
econtrol characters. If the logical record 1is greater than
22 words, it is broken up into twoc or more records, ine last
of which has an L flag; 21l others having M flags. I tue
logicel record contalins 22 words or less, it is assigned an
L flag. Thus, on readlng, a sequence of loglcal records
flagged M, folloved by one.flazged L should be treated as a

single record.

Pultliree: Tapcs: On some occasions, data runs over from one

reel to a secornd. The BE-SYS monitor uses a double end-of-

f1le mark to signiiy the end of a reel. Thus on reading a




double end of file, the user should proceed to the second
tape and continue reading. This should nov be intercrated

-

as an end of fiie.

Examples of Tave Blocking

Example 1: This is an octal dump of the first file of the
Relay I electron L-tables tape. Tnis file is an identification
f1le which was generated by a Fortran "WRITE @UTPUT TAPE"
statement. It cont2ins only one physical record {(or block).
The numbers in the £irst column-of the dump refer to word
number within the block. i

The rirst word of the block (octal 774300120102)
is a eﬂnt}ol word, as indicated by the octal 77. The second
gcharacter in the word is denoted by the octal 43 which repre-
sents the character L {see Table I-1)}. This L indicates that
the following logical record contzins BCR Information, and
that the record is completed within the block. The last G
oetal digits (120102) represent the characters 012 and 1ndi-
cate that the logical recerd contains 12 words. Transliéing
the next 12 words character by character ylelds: ERELAYDI
bLELECTRANLDATADTAPELFPRD12/01/62b(DAYL335) b-203/31 /640
(DAYLC91), where b represents a blank.

The final word in the block is ancther control word.
TEs second character is an E (octal 65) which indicates thatl
this is the end of the block. The word count (octal 121201)

b

specifies that one loglcal record was compieted within the
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Eyxample 2: This is an octal dump of the first file of the
Explorer XV L-files vape. 1nis is a data.rile which was
generated by Fortiran “WRIQE‘TA? " statements. It 1s con-
ta+ned in three physical records (or hlocks) .

The Q@ flag (octal 50) in the first control word
(775000120104) indicates that the logical+pecord contains
binary information and is complete within the block; the word

count (octal 120104) specifies that there are 14 words in

the logical record. The next 14 wonds should be fnterpreted
as explained in the Explorer XV write-up in section II: the
first.l3 as floating point data, and the fourteenth as an
octal flag.

The first word following these 1% data wonds
(word 16 of the block) is another conirol word. It indicates
another 14-word binary logical record which follows,

The last logical record in the block begins with
the control word at word 151 of the physical record. It 1is
also 14 words long and is completed within the block. The
£inal control word (word 166) contains an E flag {octal 65),
and a word count (octal 120101) which indicates that 11

logical records have been completed within this block.

2xample 3: This is an octal dump of the first two physical
records of a data file on the Relay 1 electron L-tablcs tape.
Pre Q flag (octal 50) in tae first control word

(775000121206) indicates that the logical recond contains
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binary informatfon and ie complete within the block; the

ward count (octal 121206) specifies six words. These next
six words should be interpreted as explained in the Relay I
write-up in section V: the first two as floating point, and
the last four as decrement integers. -

In interpreting the remainder of the block one
proceeds as in Example 2. At the end of the block an example
of the use of the P flag occurs. The control word at word
163 of the block contains a P flag (octal 47) wnich Indicates
that only the first part of this logical record is contained
1n the block. The word count indicates lnhat two words are
in this block.

Tre final word of the block (a control word with
an E flag) specifies that Iour logical recoxds were complated
in the block; this count does not include the record with
the P Jlag.

The remaining portion of the incomplete record is
found at the beginning of the next block. The first logical
record there has a Q flag and contains 14 words. In unblock-

ing, these 14 words should be appended to the two words from

the preceding block to form a single 16 word logical record.

-
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II. EXPLORER XV L-FILES TAFE

The BTL data from the Explorer XV satellite nave a
number of features which need to be preserved and yet the
number of data points is too large to work with in its entirety
in a reasonable way. With a point every 9.3 seconds, & pass
from maximum to minimum L, requiring about 2.7 hours, con-
tains over & thousand data points for a single detector channel
such as E1. Tne high density of points can be used in elther
of two ways. In regions where the flux of particles is not
changing rapidly with I, the iarge number of data points can
be used to improve the statistical definition of that flux
by averaging. In regions where th flux dependence on L 1is
very sharp the fineness in the graiﬁao: the data can be used
to define the position and shape of?éuch structure.. There
are, of course, places wheie the d;t; for a particular channel
is nonexistent, either because it was%nob received from the
satellite in suitable form for proceg%ing or because the
programned blas changes in the experiments produce holes in
the high‘hias data and clusters of points at low bias. An
elaborate system of machin; smoothing and interpolation has

been used to provide values of the counting rate or flux

at specific values of L, These 62 L values are listed in

Table II-1 below.

e e e i o
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TABIE II-1

-

330 1.26 1.45 1.76 1.92 2.2 2.8 s
3.12 1.28 1.50 1.78 1.94 2.25 2.9 4.0
1.14 1.30 1.55 1.80 1.96 2.3 32,0 .2

1.1€ 1.32 1.60 1.82 1.98 2.35 3.1 b
1.18 1.34 165 1.84 2.00 2.4 5P 4.6
1.20 1.36 1.70 1.86 2.05 2.5 4.8

3D
320 138 192 188 2.1 2.6 3.5
1.24 1.5%0 1.74 1.9C 2.15 2.7 3
The spacings between these chosen L lines is small in the ;
region of the very rapid rise at the bottom of the inner
belt ard between L = 1.7 and 2.0 where new particles were i
1ntroduced.witn deteiled structure by the Soviet explosions
in October and early November. It has been found necessary
to use different processes of smoothing and interpolation in
different parts of the coordinate space in order to get satis-
factory resuits. Smocthing of the Ei response has been
accomplished with a mathematical filter at the appropriate
freguency.* The actual mathematical form cf the L and B
dependence of the flux of any particular class of particles
is not known, particularly in the complicated time immediately
following injection of new particles, and a visual eriterion

of satisfactory interpolation has been required.

#R. W. Hamming, Numerical Methods for Sclentists ard
;n?era. Chapter 24, McGraw Hill Book Co., Inc., New York
c2) .
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Figure II-1 shows a Plot for the first hals crbis
Of the satellite for channel El of Detector A. The data are
Plotted as individual points, the upper set correspondin
Lo the detector at high bias, the lower set to the detector
at low blas, The machine interpolated values are indicated
on the fizure by small Plas signs for high bias and small minus
signs for low bias. The olus signs are almost indistinguish-
able from the data except where there are low bias breaks.

A Judgement of the correct curve in the low bias case is, of
course, made more difficult because of the broad spacings
between the nelghboring sets of points, and it is not obvious
that the machine choice around I = 1.6 1s 1deal. One wav of
€xpressing the degree of Satlsfaction with the interpolated
results is to ask how nearly they fit on the curve one would
have drawn by hand through the existing points. This "eyeball"
eriterion 1s a remarkably severe one for the computer to
satisfy. At places where this criterion srows the machine
values are incorrect or where the machine has 1qterpolauad
across regions where structure may exist, the L-tables are
edited accordingly,

The interpolated data 1is Stored on the "L-files”
tape. This tape is rile—a:ructureﬂ; each file contains the
interpolated data for one L value. There are 62 files
corresponding to the 62 L values listed in Table II-1. Within

each flle the records ares time-crdered. Al} records contain
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. 14 binary words., Words 1 to 13 are floataing point, word 14
should be interpreted in octal, as follows=»
Word
L, the magnetic shell parameter
B, the magnetlic induction in CGauss
time in fractions of days of 1962 (1-1-62 at noon = 0.5)
E4 high bias

4 low bias

O O ~ OV W & W P e
g

El high bias
El low bias
E2 high bias
E2_low blas
10 E3 high bias .
& 11 E3 low bias
% X« lh -5 8Ye
i3 7 = angle between spin axis vecﬁcr_ and B vector in desrees
14 Plag - XABCDX XOOOXXX in octal digits

™e detector readings in words h‘— il indicale the
courts in 5 frames (= 1.46 sec.). Fractions occur due to the
interpolation. The data for detector E3-high bias 1s no good
past day 357.3.

. In interpreting the flag (word 14), the X digiis are

i
i
i
:
{
;
!

irrelevant. The A digit refers to datector =4, the B digit
to detector E1, the C digit to detector E2 and the D digit to

£3., If the digit corresponding to a particular detector 1s

F e s == - S W - i 2 s T
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0, it indicates that both the high and low hias readings are
good. If it is a 1, the high blas reading 1is bad; if a 2, the
low bias reading is bad, and 4f a 3, both high and low bias
for that detector are bad.

More details on the Bell lLabs experimenis on this

satellite are contained in the "Final Report on BTL Experi-
\
ments on Explorer XV" - Contract NA$\5—3058 (June 30, 1964).
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K a PAGE 1
62-0594-0 13 EXPLOFEE=18 (1562 EETA LARECA 2) 01 ELECTECA EAERGY OISTRIBLTICK: AS!

U, IMLS ERCGRAN READS_DATA TAKEN FRCM EYPLCRER 1S ARD DE TER|
ANC MAXIMUN VALUES FOF THE EIGFT CETECICRS LSEC IN THE ELECT

ExFEE INENTy THESE VSLUES AFE GIVEM CRDESED EY THE ‘L' VALLE.
ALSC FRCDLCES THC MATGICES, CNE OF THE ¢X* VERSLS L' - WITH
_ANT 2 VWALUES CF $Lt = MnC THE *E/EQ® CIVEN IN RELATION TO

ety LI [ e B OF T#E B! VERSUS W' - wITh 25 VALUES OF *B* ANC &2 VALUES |
g b o FINALLYs THE TOTAL OF FECCELS IN EACK FLE 1S GIVEN,
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h
o ¥ PACGE :—_' N L el S e i
TECA ENERGY QISTRIBLTICA, ASSOC MAGNETIC TAPE NUMEEF 0-00074.

‘N FRCM EXPLCRER 15 AND DETERMINES THE MINIMUM
I CETECICRE LESEC IN TFrE L ECTRON CISTRIEUTICN
JEM CRDERED EY THE *L° VALUE 4 THE PRCGRAN
OF TwhE *2x' WERSLS W' - wltTR 22 VALLES OF *x¢
vE/EG* CIVEN IN RELATION TO *X*s THE OTHERs
v ALUES OF "B* ANC &2 VALUES OF LY,

\ EBCH FILE 15 GIVEN, —




L E
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PAGE
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PAGE

1
E2 LOw
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fell
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x
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.
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1+E TASLE OF M2xIMUM ZNO wIANT

€ (15€Z EETA LAMZD2 2) 01 ELECTROM

MUM VALUES FOIR THiIS TAPE CF EXPLCRER

ool‘o

VM JE  MAXNUS

BIRINUN

__WAXINLE  MIRIWLN

WAXIMLE

L T € WALUE DETECTCR E1 MIGH OETECTO® E1 LOw
TN RE T T - | MAX EAUM  MINIMUN MAXINUS  MINIMLM MAXIwUN MIRINLE
| P ] de27c-CC t.23£-ct C.T2E 01 0.205""00 O +E3E 2¢€ Ce13E=-CC

* VALLE CETECICR E3 F4Ch CETECIOF E3 LOW

Y ———— = ’_ﬂ!’ﬂi MirINLN MAXNT ML M l‘.i;_!__*tl..il E’_!UU’_ IINI_H_L}H__
3 3uE=00 G, 135E~C1 C.ABE C1 0,257 -00 0 JASE-0D 0 (€¢3E-01

L £ VALUE CETCCTOF EL FIGH DETECTCR E1  LCw
SVALUE wA XI MLM AIMIMLN MAXIMUN ~IN IS MAX TMUM  MIM IMUW
 3.12  QaE2E-CC Ca22E-(C 3,13 03 0,51E-01 04 25E 01 0,1 CE-CY
SRR S S DETECTCR €3 WIGH  DEJECIGR E2 LOw
WAx [HUM P AN INMUM AN INMUM MININMUM <AXI BUM NI ML

3, 43E=CC Ce18E=D1 C.13E 22 CeiQE-0D0 9,132 01 €,5SE-C1
L, A DEYECTOR €1 k1Ce CETECIOF E1 LCwW

PINIMLM

1.6 Ja26E-00 C,30€-C(

Qg 3EE €3 (g )SE-CC

1ol & G25E=CC CeZ1E=00 0.7T0E CZ G,17E=4Q1 CL1EE £2 C.,1CE-CL
X VEALUE CETECTCR EZ HIGH DETECTCR E2 LCV

_  mAxIMLe  sinIMLE MAXIMLN M IN IMUM MAxIMUM  HINTNUE
3.41E-0C G.21E-C) C+3EE (2 C.1SE-00C 0.81E C1 0, 1CE=C

L E WVALLE DETECICR E1 FICH CETECIOR E1 LOw
VALUE AL TAUM M INTMUN MAXIMUSN  SMINIMLWM MAXINLE NMIAIMLW

ToT9E 0Z CL11E=0

al o x \VALLE CETECICE E3 v1¢r  CETECTCF EI LCw
MaxiwLhe BIRINMLNM MAXT MLE  HINLIMLM MAX TMLM M IN IMUM
3.89E=00 O ,FRE-CE C 12E €3 Co12E-EC C.11E OZ Qe lIE-Q

e e E vALUE T TETECTICF E1 MIGH DETECTCR E1  LOV
NALLE  MAXIMALM  FINEMLW MAX IMUM ¥ INIMLM _ MAX IMUM  MINTMUN
1,18 0 ,23E=00 G J1SE-CC Co2EE C4 0,12 21 0,31 02 0,996=(
X MALUE DFE TECICR E3 FIGK DETECTOR €3 LOW

- _MAN 1'9!_!_&!3_*-1-___.!“_"_1_"9_'__2_!&!.!‘-". ____kAXIBL _mInIMLY
COSE 00 CeTAE=C2 D.99E C2 0,16 01 C.58F 03 0,97TE~{




‘] 01 ELECTRCAM ENERGY DISTRIBUTI

3 FCR THIS TAPE CF EXPLCRER 15 ARF AS FOLLOWS. ORCEREC EY

PAGE
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1Chs

TAFE NUMEEE C-03074,

sL* VALUES

HIGH DESECTOF E1 LOW CETECTIOR E2 Fiok " DETECTOF E2 LCw
CEMLM MAXISUN  SINIMUW WASINLY MENIMLM  MAXTMUM MINIMUM
20 £-00 0 .E3E 00 C.12E-0C 0.63F C1 O0.TAE 00 0 415 =00 O .E4E~-C1
yicr CETECTOF E3 LOW DESECTER Ea HIGH DETECTCR €4 LCw
N IMLM MAXINUM  MINIMUM MAX TMUM  MINTMUM  MAXTMUK  MIRTSUN !
25-=-00 3 JAEE~-00 0 ,C3E-01 C.64E 01 0.72€ 00 0,12E-00 D,86E-01
F1GH OETECTCR E1__LCw DETECTCR E2 HIGH DETECTOR EZ LOW =
N IdUN WAR IMUM M INIMUN NANINUM MINIMLN VAXINUN Bl NI BUN
E1E-01 0.3%E 01 041CE-CC  C.48E 0S 0,1SE-00 | 0413E 01 CeSSE-OL =t
_MiGH_ DEVECICR E2 LOW  CETECTOR €4 HIGH  OETECTOR E4 LCW
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10E-CO 0.13€ Ol C,SSE=CI 0.70= Q1 ©C,3¢E-00 0 14E-00 O ELE=C1
Fick CETECIOR E! LCW “CETECTOR E2 HIGH “DETECTCR E2 LCW g
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,15E-00 2.81E C1 0, 1CE-0C  C.79E C1 C.47E-00 0. 25E-0C CL.7EE-C1
1 F1CGH CEJECIOR E1  LOw CETECTOF EZ FIGH CETECTCE €2 LCW
INIwLM SANIALN FININMLM SAXIPUN WINIMLM MAX IMUM ™ IN TMUM
T18E-CC  ©a7OE 0F 0,11€-00  Oo1€E €3 Co2S€-€1  0.33€ 020 (23%-01 e i
s vjce__ CETECTCE €3 LCw  OETECTQR EA MiGH  DETECHEd *0 Law -
InIMLm MAX TMLNM M IN TMUM M AX IMUM ¥ ININUN U"Il-bﬁ' sl FI‘LF
J12E-CC Co11E 02 0.11E-0D 0,ESE Gl Co&SE (¢ C.44E-CO Co71E-01
1 RIGH DETECTCR E1 LOw ~—DETECTCR €2 FiGF CETECTIOR EZ LOW el %
INIMULM M AX Iﬂl.'.l_ﬂ MINIMUN ? VA X IPUL_'L! lli_ﬁ_ . 'ﬁ’! ._I:_'_____.‘[‘Llﬂu i
J12E 01 B.312 02 0,99€-01 €. GOE C3 C.TCE 00  O.MTE 0Z 0.€4E-02
I Flck CETECTOR E3 LOW CETECTOE Ea HiGH “DETECTCH EA LCW
ARINLN  MAXIMLA  RINIMLM MAXTIMUM M INIMUM MAX IMUN W TN IMUM y e

«LEE C1

C.SQE 03 0.975"0'

0.53E 02 O.12E O1




THE TASLE CF _MAXIMLF ANC MANIMLM VELLES
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€z-059A-0 1A EXPLCFEE=-1€ (1§62 BETA LAMEDA 2) C1 ELECTRCh ENERCY CIST

FUR THIS TAFE OF EXFLLFRE!
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b bl

T

L £ \ALLE CETECTOR El FicCK CETECTCR E1  LCw
— - _ NALUE  wAaX]NLA L MAXIMLY  NEREMLM  MAXIMLM M IN IMUM
1220 3.,32E-0C 0,18E-00 O 136 €t CaS€E €K C.11E C4 ©,83E-0
X VELUE DETECTCF EZ HIGH DETFCTCR €2 LOW
— _!5£Lﬂkﬂ__!iﬂiﬂL!___._ﬂéilﬂgﬁ__ﬁihiﬂgl____!A!!!E;_ ELMIBPUN
S E6E CC Cl.l€E=-CL 0.AEE C4 0L,17€ 01} Coa0E €3 CuSoE-C
L B MVALLE CETECTCR El F1&H CETECTIOR E1l LOW
v ALUE WAX IMUM M INTIMUW MAXT NUMS MINI NLWM MAXEMLN  NIRIMLM
122  Qe3BE-0¢ 0, 17€-00 0. 285 (S C.B6E CC G436E 04 Q.60E=D
= S 2. ) . L CETECICE E2 FICF  CETECTCE E3  LCw
MANTIMLA  BMIRNIMLW MAXIBLE MINTMLM MAX IMUM M IN IMUM
O THE 00 Qa29E-C1 CL.71E €4 CLESE CC 0.31E §2 0,926=0
'L " € VALUE CETECTCF E1 WIGH  DETECTCR E1  LCH
MALLE VANIMLM NINIMLM  NAXIMUM MINTMUM MAX TMUM  WEIRNIMUK
1,23 0 3TE=-D0 0 1EE=CC CL.33F (5 C42SE-COD 0o 10E 0S 0, 39€6=0
» \ALtE DETECTCR E3 rICK CETECIGR E3 LOW
= AX M MINTMLM NAXTWUM BIRIWLN PAXTALN FINIMLM
«TSE Ja Qe3SE=D2 C.79E G4 Cel4E 01 0.28E 03 0,493E=C
- £ _VALUE CETECTCE E} rFIGH DETECTCE E1_LC
vALUC NAXIMLA  BIRINLN MAXIMLM MINIMUM MAX JMuUM  mINIMUY
1026  9a3SE=CC 0,16E=00 0,AJE OF G 28E-0L  C,2€E CS Co26E-!
X _WALUE DETECTCR E3 HIGH  DETECIOR E3 LOY
4AX IMUM ¥ INIMUN MAX IMUM MININUM MAXINUY wIND ML
D.TEE CC C4S1E-32 0.78E CA 0410E 01 0420E 03 CoSTE=(
o T 3 VALLE — " DETECICF EI FIGH  OEIECIOF E1 LD
VALUE MAXINUN _ MINIMLA WAXIMLN  MINIWLM  MAXIMLE MININL
leiB Ce3EE-CC (,15€-00 CuS1E GS 0.C4E-01 ZEE OFf Cl.ITE~-
X vALUE CETECTCFE EZ HiIGH DETECTCR E2 LC
MAXIMLS  BIRIMLY MAXTMLE MINTMUM M EX IMUM MIN IPU
1,755 £C € 7SE=(2 C.72E CA 0,26E-00 D04 19€ 03 C.1CE-
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FOR_THIS TAFE OF EXFLOCREFR 1F ARE AS FCLLLNS « CFDERED B8Y *L* VALLES

icr CETECTCR E1 LCw  DETECTCR £ WIGH ~ " OETECTCR EZ LOW e
LM MAXIMLM M IN IMUM MAXIMUN MINIMUS  WAXTMUN  RERDWPLN =
£ CC C.11E C4 C.83E-D1 0.6%E 0a C,12E-CC 0.,64F 02 C,38E-01

[GH DEYFCTCR E2 LOw CETECTOR E4 FIGF CETECTOF E4 LCW

wUN MAXINL.  mERIBUN  MANIMLE  MININLA CNAXINLY  MINIMLM

E 01 Cea0E (3 r1:..%5-5 0.,2'E 02 C,18E 01 0.SEE CC L .€1E-=C]

16 CETECTOR E1  LOWw CETECTOFR EZ FIGH DETECTCF E2 LCw

"T] RAXIRLM NMINIMLM MAXIMUM NIKIMUM MAX IMUM M [ IMUM

E CC 0,36E G4 0,60E-01 _DL11E OF ( 1SE-CS 0,83 02 04,9501
JE+_ CETECTCE E3 LCw _DETECTCR EA& HIGH  _DETECTCR E4 LOW

MM MAY TMUM lumun MAX [MUIM  MININUN wAaXTMUN BIrl kUM

£ C¢ C.31E €2 0,92E-01 C.28F 02 C.278 CC Co12E O1 Q0.59E=01

1GH DETECTCR E1 LCs»  DOETVECTOR Ez FIGF CETECTIOR EZ LOW

UM MAXIMUM  MINIMUN MAXINUN  RIRIBUN  MAXIMLW FINIWLM

E=C0 O« 10E 05 0,29E=-01 CLI3E CS Co33E-00 0.13E 02 0.,9€CE-2 1

ek CETECIOR E3 LOW CETECTOF €4 HIGH DETECTCR E4 LCw

WLM  MAXIMLN  MINIWLM CMAXIMUM M N IMUM C MAX IMUM WK IMUM .
/& 01 C.28E 03 0,,93E-01 "0 .B9E 02 0.S¢E 00 0,18E G1 0,5TE-01

+16H DETECYCK EL  LCw DETECTCR E2 HIGH DETECTOR EZ LOW 17
UM MAX IMUM M INIMUN MAXIMUM NINIWNUM MAXI MUN SININLE
IE-01  C,2€E €S Ce20E-C1 0.13E 05 0,29E-00  0e1EE 02 Co.l1CE-CO
1G4 DETECTOR €3 LOw CETECTOR E4 FICGH DETECTOF E4 LCw

| MM u.uum..u SMINL ML ™ FARI NLN vlmuw MAX THUM M IN [MUM

JE 01 De20E 03 C,STE=CI 0,58E 02 04,23E-00 0 .,21E 01 0.S7E-01 -
F1CH —OEVECIOR €1 LCw  OETECTOR €2 HIGH DETECTCR E2 LCw 2
[MLWw  MAXIMLE  MINIMAM MAXIMUM MINIMUM MAX IMUM  WININUM

AE=21 O.EE CFf C.I7E-C1 D.13E 0% 0,17E-0C €.1GE C3 C.SSE=C1

#1GH DETECTCR E2 LC» DETECICR Ea rIGH CEVTECIOR EA LOW

UM MEX IMUM  MININUW MAXIMUR  MIRIMLS MARLMLM MINIMLN

0o 19E 0Z C, 1CE-CC

C.12E 03 Q0.5BE-0zZ "0.3%E 01 CL.=7E-01!
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o S NEEE AAX IMUM M IN IMUNV WAX INUN  MINIMLM MAXIBUNM MINIWUN WA
1430 2o 40E =0C C.14E=-CC C,57E 05 0412E-00 0.4z€E 0f 0413E-C) Cs

X MALLE CETECICR E3 ¢ 1CH CETECTOR E3 LCw DE

- 2 S st AT P RT R _ sAXIMUN  BIRINLM  MAXIMLM  MINIMUM __Ma

3 ,BOE 00 C.CCE-02 C.63E G4 0.20E 31 0 +23E 02 0 ,E7E-01 O

L £ VALUE CETECTOR E1_HIGH DETECTCR E1 LCw DE

SALUE WARI NLE  MININLN MARTIMLN MINTMLM Max IMUM MINIMUN wi

4 1.32 _3.3%8-CC 0,10E-CC  0,62C 05 0,69E-01 0g 4¢E_C= Cy 12E-C) €,

. o LR NADE.  DETECTCR €3 HiGh  DETECTCR E= Low  CE

4AX TMuN b In IMUN MAX IMUM MINIVUS MAX] MUN MDD MUK L L]

= 234B8l1E CC C 1S5E<C] 0o 96E 0S5 0.16€-00 0.,27E 02 C,E6E=C1 0O,
o . T T8 SRELS - - DETECTCR E1 F1Cr  DETECIOR €1 Low Ol
VAMLUE  MaxImum SERIWLE MAXIWMUA  BIAIMLY = FAXIBLE RINIMLM .

1.4 3e37E-CC Ca12€-00 0JBEE OF D 11E=C1 CLAEE CE Cl.1aE-C1 0

X WALUE CETECTCF EZ HIGH DETECTCR E2  LCVW ol

= e MAX[MLA _ AEIRTNLN NMAX IMLM M IN TN MAX INUM __l'__t_N!yg_l:_ ~

. 2.,81E €C C,1%E-T] C.S2E C= 0,43E-D0 0,Z7E CI 0, S1E=C1 G
| . SRS e T o ey =1 e L s=—= |
L £ VALLE DETECI(R E1 FICH CETECICR E1  LOw C

VALUE q4AK [4uUM MK IMUM Max ITNUM AMININLN FAXIMLM LML MLM ~

| 1,30 0.36E-0C 04 12ZE-CC CplaE C€& CHLTE=CC 0 ,49E C5 0.14E-01 L)
N = L VT T S ___ _GETECICE £ BlGF _CETECTCF E3 LCw o

) vAX] NLD AIMI WM WAXIALE BMINIMLM MAXIMLM MIN IMUM o
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) AL e SOy i | PR =
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ELECTRCMA ENERGY DISTRIBLTICK., ASSOC MAGAETIC TAPE NLWBER C-00074,
THIS TAPE (F EJPLCRER 15 ARE AS FOLLCuS, ORCEREC EY *L* VALUES
—BETECTOR E1 LOW  DETECTOR E2 +1GF  DETECTOF E2 LCW
MAXINUN  MIAND MUK wABIMLM  WINIMLM MAXIMUM  MIN IMUM s
0.4ZE 0% 0,13E-C1 C.12E OS5 D,10E-00  0.21E 02 0,73E~C1
CETECTOFR E3 LOW DETECTCR E4 HIGH DETECTCR E4 LOW
L MAXTMUM  MINIMUM MAX IMUM  MINTMUM  MAXIMUN MININUN
0 23E 02 QETE-01 0.,84E 02 C,10E-00 0.25E 01 0,42E-01
DETECTCR E1  LCw DETECTCR E2 HIGH DETECTOR EZ LOW
MAX IMUM M INIMUW FAXINUM MININLWM WAXIMUN BIRIMLK
L D,4€E C& C,12E=Cl  Co12€ 05 0,22E-00  0,22E C2 C,€CE-CI
__DETECTCR €2 LOW CETECTOR €4 R1Gr  DETECTOF E4 LCw
MAX]L MUNF NINDNUM uu-u- lll\l.l..li MAX [MUM MIN [MUN
) 0e27€ 02 C,66E-C1 0.,40E 0S5 0,.,12E-00 0.476 01 0,27E-01 =
T DETECIOF E1 LOW CETECTOR E2 HIGH  DETECTCP E2 ey -
L saxisup  FINIMLWM _ MAXIMUM  MINIMUM MAX IMUM  FININUN
1 CLAEE (% L I8E-C1 0411E 25 0e 19E-0C 0.22E €3 C.38E-(1
DETECTCRE E=X LCW DETECICR E& rIGH CETECTIOF E4 LOW S
C MaxINUM  RINTNUN _ MAXINMUN  MININLE MAXIMLNM MINLMLW
2 0eZ7E €2 Qu21E-C1 C.4SE 02 C,20E-00 Q.B4E 01 CL,17E~C1
CETECIGR El _ LOw CETECTOR EZ FIGEH DETECTCFE €2 LCw
MAXIALM WMIAIMLM PAXINUNM NINIMUM MAX IMUM M IN IMUM
€ 0,49E CS 0414E=01 _B41CE CE C,1€E-CC 0s32€ 03 0,14E-01
i _CETECTCF E3 LCw  OETECTCR E4 HIGH DETECTCR E4 LONW
| MAX TMLM M IN IMUM MAX TaMUM llh TNuw MAaXIwNUN HI ML RLN
{9 C.23E €2 D.,27E-01 O t1E 0z C,Z27€-CC C.2SE €2 0,128-01
i DETECTCR E1 LCH DETECTCR EZ FIGF  CEITECIOR "EZ LOW 2
| MAXINUM MININUD _ MAXIMLE  BIRIPLE MAXIWLE FINIMLM
o C.a%E 0S5 0,B2E-02 C.S2E C4 CL.2TE-00 0.22E 02 0,12E-0E
§ CETECIOR E3 LOW CETECIO® EA HIGH DETECTCR E4 LCw Pt
"L.-_"M_l_"k_'_ WIRIMULM  MAXIMUM  MINIMUM MAX IMUM M I TMUM
2c DJ.23F 03 O.28E=-01 0.75E 02 0,17E-00 “0.52€ Ol O.11E-01
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THE TASLE CF MADINLE ANC MINIMLM VALLES FOR THIS T2FE OF EXFLCEE!

N £ \ALLE CETECTOF EX FICF CETECTCE E1  LCw

_  WALUE  SAXIMLS BIRINLY ~ _wARiwur WIGIMGM AN EMLM  MIN IMUM

| et 3«33 E-CO Co11E~D0 0,77 (¢ Q12 €1 C.84SE CS C. S8E-0i

X VALUE DETECTL(F E2 HIGH DEYECTCR EX 1LCh

3 i S MANIMLE  WINIMLM  MAXIMUM MINTMUM MAXINLN  WIRIRUN

C.81E €L L, SEE-22 0 LE4E (4o C.‘EE-GC Ces24E €2 Ce23E~C

[ E VALLE DETECT(R E FIlGH CETEC!CS El LQI

vV ALUE AAX JMUM  MINIMUN WAXTNUN MINTMLW wAX] Ty MINIMLM

145 0,295=00 0 ICE-DT  Co €ZE €= C.12€-28 ___D.S1E 0S 0,11E-0

. x WALRE _CETECICR €2 FICF CETECTCE E3 LCY

FAXLNLS AIRIMLW A XTI NLD MINDMLE MAX IMLM  MINIMUN

o) 2,915 €C CL1CE=C) J3EE €& C 2SE-CC Ce23E 03 Oo24E-C
i) =T T “TCETECTCE E1 HIGH ~DETECTCR E1 LC!

MALLS MAXIMLM MINTMUM _ WAXIHUN MINTIMUM  MAX TMUM MININUI

139 9 +c9E-00 € ,S2E~-C1 € LSEE (5 C.lAE C1 C.50E 05 0. 116=

X WALLE OETECTCR E3 FICH DEIECIOR E3 LD

_ MAXINUN _ MINIMUW _ MAXIWUM _BERIRLN MAXINLS  MIRINMUL

d . JaB82E OC 0.18E-01 e 29E 04 0.‘2! -acC Ce88E 03 0 J11E~
: - £ VALUE CETECTICE E) +1GH DETECTCR €1 LC
: vALUE MAXLNLS BIBINLM MAXIMLY MINTMUM MAX MUV W IN IMU
@ JEE  3,20E-GC CL88E-0L  0,5€ 0F 0. €2E 0%  Co42E CS Ce12€-
X VALUE DETECT (R €3 HIGH DETECTCR E2X LU

L3 AAX IMUM ¥ I JMUN T Max LMUM “WININUM NAXIBUN  MIRL ML
ey B 14 B2E CC CoZ1E-01 0.22E C4 0421E 01 0.,4ZE 04 Ce11lE-

L B wateE ——DETECICR E1 FI1CF “CETECTOR E1 LI

vAMJUE AN INUM BIMINUN g ll!l_lhki tllhll'l.' NMAXTBLY MINIM

1.€0 Ce2TE-CC CoTEE=-Q1L L.BEE i § - C.lci U I Ge.ZEE €2 € +36E"
- x vEALUE CETECTCF E= Hlion DETECTLR E2 LI
!_!LE_? RIRIWGE MANTMLY MINIMUM MAX INUM  MIMIM
+EEE €C C.i1E-CE C,ASE (€4 C.50€E-01 Ns47E C< Ce 1EE
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2) C1 ELECTRCA ENERCY cttmnleuttnn. NSSCC MAGNETIC TAFE NUMEEF 0-00074,

€ FOR THIS T2FE OF EXFLCREFR 1S

ARE AS FCLLCNS s CFOEFED AN tL* VALLES

| F1CF CETECTCE E1 LCw  DETECTCR €2 . HIGH DETECTICR EZ LOW

[n 1ML MAX [MLUMN M IN IMUM lelﬂun Ulhll'ul' 'lll'bﬁ DIFIULI

,1% €1 C.4GE OS5 C.SBE-02  0,9%5E 04 C.2€E- -a¢ CuS3IE CA& Q.iSE=19

FHIGH BETECICR E2 LCw CETECIOR €4 FIGH CETECTOF E4 LCW >
INTNUM WAXIWLS WININUN  BAXINLW SINIMUN  BAXINLM  MINTNLM |

JZEE-OC C.24F €3 C.23E-C) 0 ViE 02 0.20E-01 CJ2SC o1 C,tac-"t

1 F1GH CETECICF E1  LOW CETECIOR EZ FIGH DETECTCH E2 LCW

ININLM SAXIALS MINIMLM MAXIMUN mINIMUM WAK TSN M IN IMUM

JA2E-28 0.51E 05 0e11E=02 | 0.72E CA C IEE-OC 0.386 04 0,25E-01 5

2 plCH CETECTCF €3 LCw DETECTCR E4 HIGH DETECTCR EA LOW

TSI MAXIMULM M INIMUM MAX TMUM MININUN WAXINUN BINIBUN

g ESE-CC C23E 03 D.34E-01 G.10E 08 C,€SE CC C. ESE 01 CoZ1E-07

1 rIGH DETECTCR E1  LCV “DETECICR EZ FIGF T CEVECIOF E2 LOW

PINIMUM  MAXIMUM  WININUY MAXIMUN  RERIBLN nutm.r._gl_m-un :

IJ14E O1 “C.S0F 05 O, 11E-0C C.S6E 04 CL.ALE-0C 0,30 04 0,11€-00

i3 rich BEVECIOR E3 LOW CETECTOE EA HIGH DETECTCR E4 LCW <=
(ANISUN  BAXISUS TnImuM  WAREMUN MININUM  MAXTMUM & K TMUN s
1.,22€-0C C,a8E O3 0.11E-00 “0.256 03 O.1€E 01  O0.18E ¢2 0.28E-01

El FIGH DETECTCR E1_ LCw DETECTLR E2 HIGH DETECTOR EZ LOW 3
wINIMUM MAX TMUNM W INIMUN MAXTMUN MININMUM NAXT NUW MI NI MLE

D E2E 0F  Ca42E CS Co12E-CO0

Q.42E 04 0,2SE 01

_0,2%€ 04 C.11E-00

CETECTOF EA LCw

E3 HIGH | DETECIOR E2 _LOW CEVECTOR E4 H1CF  CET

PlNIUun ll'lcll kUM Il ll..b WA XTI WLV llhlltll MAX ITMUM IlNlﬂUﬂl

0.21E 01 0,4z 04 0,11E-CQ 0.38E 03 0,26E-01 0 L,I9E 02 0,42E-01
EH;T(-;_“_"_C'_EEC_‘IEM 1 LCW ~= " CETECTOR E2 HIGH DETECTCR E2 LCw»

SININLN ~ PAXIRLE MINIMLM  MAXIMLM M IN IMUM MaAX [MUM kR INTNMUN

V.12E 02 G.ZEE C% C,36E-CO “0.29E 04 0,40E 01 C.22E C& C.MTE-CC

E2: Alon DETECTLR E2 LEW® DEIECTCR EA FiGF CEIECIOE f& LOW e ———
AN TMUM M AX INUM  MININUW -ul-u____y_nl LN FPARIMLY  MINIWLW

C.E0E-01  D.47€ CE C. 1EE-CC

0 L8TE 0Z C.tZE=-CI




€2-C5A-¢la EXPLCESR=1S 21962 EETA LANECS 3) €1 EL

TrE TAELE UF wixlwm

Usm INDC BIAIMUN VALUES FCR THIS TAPE CF EMPLCRAI

& VALUE

E1 MIGH

DETECTICR E DETECTOR E1 LO
—— VALUE  Maxidus M ININUKF paxivub  MININLM  MAXIPUM  FiRisy
| P 4 Je24E-CC (,C%E-C) C.B8E GS 0D.,66E Q02 0.1%C C= C.lEE
3 MNALLE CETECTICR E3 RICH CETECTOR E3 LO

- MAXIMUN SEIBIWLE  BANIGLE BININLM __MARJwLe  MINIMY
Q,84E 09 G- 12E=01 CoSSE C3 0.,30E 21 OL19E OFE G 43~

= E VMAMUE LETELSCFE EL B ICYH DETECYCE E1 LC
NALUE NARLNLD BININLN MAXIMLN M INTMLM MAX [Mus ™ EN IMU
1a70 Se@3E-CC C,¢3E-C) D,14E 06 D,%8E 02  0,SCE €’ 0,15E

A VW My X VALUE = DE?EC‘_(E_;}__H]GH DEJ_E__S'I_CR E__E___!_.Q
Qax jMUun  mINIMUN MAK IMUM MINIMUM wAXL buM  MLIRD WL

DLESE €L C(ga1¢E-C1 0 24E C5 0459E 20 0.ZEE C¢ C,S6E

. T3 WALLE DETECICE E1 riGr  CEIECWOR E1 L
VAUE  MARINUS BIRIWUS  WAXTNLS SIRINLE __wAxIsLE  SIRTMY
1«72 Se2ZE=-CC Ce01E-D1 O0.2CE C= Ca17% €2 CLEEE €4 C ,S55E
X vALUE CETECTCF EZ HIGH DETECTCF E2 L

MARIMLS  BIRIMLE A MLM  MINIMLM H_.Jl_l!lw- MIN I

3 JESE CC Co¢EtE-C C.28E (€& CL13E 0= C.17E C( I'.‘- 12E

L E VWALLE DETECTC(R El FICH CETECICE EIL Li
NALUE dax IMu® RinTuywe MAX TMUM MIMI LW EaAX[ LS  MINIW
1,78  D.215-00 0,%SE-C1 Ce 176 (5= Co.24E C3 04823E C4 0,135€
= X MALLE CETECICE E2 rICH _CETECTCFE E3 L

MANL ML RIMIMLNM pAaXINLE NINIMLM MAX FMLM M IN IM

3oB85E C& c..ug_-cz Co1TE (A& CLEEE 41 CLETE CE O 12E

. —— SRt CETECICE €1 NIew DETECTCF E1 L
NALLE MANIMAN  MINIMLY rAX IMUM M N IMLUW M EX TMUM MINIM
170 QsE1E~ C.2E=(1 C.17E (S 0.,38E 23 E EOE ca C.I.SE
X WALLE DETECTYCR E3 FICk DETECICR EZ L

 NAN VUM  WINIMLN wAXIwUM  HIRIMLW SAXIBLE  MIMINM

CLASE S0 D GTE- 02 Q,Z1E CA T REE c1 Ca 10* 0S5 O.11E
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S FCR THIS TAPE CF EJPLCRER 15 ARE AS FOLLOWSs ORCEREC EY "L* VA UES

HiGH __ DETECTOR EI LOW CETECTOR E2 F1Gk  DETECTOF E2 LCw
NINLM NAXE UM  BINLBUN MAXIMLE MINIMUM  MAXIMUM _MINIMUM
66E 02 C.1%E C= Cl.18E C1 C.21E C& OL11E 02 D.Z)E 04 O,4EE=01
Trick CETECTOF E3 LOW DETECTCR EA HIGH DETECTCA E4 LCw
AINM _ MAXIMLN  MINIMUM  MAXTMUM WININUM _ MAXTMUM WINT UM .
30E 01 0.19E DE G.AIE-00  0.67€ 03 C,13IF 01 D.14F 03 0,376-01
16K DETECTCE €1  LCw DETECTCR E2 HIGH DETECTCR] EZ LOW
[N IMLM MAX [MUM IN TNy M MAXTMNUM MINTIWNLN FAXL NUMN MBI RIBLY
(EBE 02  04SCE C¢ 0,15€ €1 C.19E 04 0,33E 01  0,17€ C4 C,1¢E-O1
| HIGH  DETECIOR EZ LOW CETECTOR E4 FIGF  DETECTOF €4 LCw
INIMUM WMAXI BUN  FIND WMLW WANIMLN  MINIMLM “MAX TMUM M IN TMUM
,69F 00 0.2EE C€ 0,56€ CO 0.81E 03 0,24E 01 0 .27E OF 0, 4€E-01 .
| rFicr CETECIOR E1 LCw CETECTOF E2 HIGH  DETECTCR E2 LCw
INEMLW  WAXISLN  BINIMUM  MAXIMUM MINIMUM AKX IMUW w1k MU
J17E ©2 SLEEE C4 C.55E C1 0.59€ 04 0.4lE 02 Cu17E €& C.S7E-C1
T wicH DETECTCR EX LCH DETECTCR E4& FIGF CEVECIOR EA LOW
IN TMULM MAX IMUM  MIN VU MAXIMUF  BIRLMLA PANINLM MINTMLN
J13E 02  O.17E GE C.12€ C1 C.11€ G4 C,z2E O} 0.71E OF C.24E-C1
1 FI1CH CETECIOR E1 LOW CETECTOF Ei FIGH DETECTCR E2 LCW
INTMLN FEXLALE MINIMLM SAXINUY MINIMLM MAX IMUM M IN TMUM
206 3 O0,BIE G4 0,USE 0F  0o3€E C4 (.14 02  0O.18E 06 0,82 00 £
E s CETECTCE €3 LCw  DETECTCR €4 HIGH  DETECTCR €4 LOW +
INIMLM MAX IMUM M IN IMUM MAX IMUM M INIMUN TMAXINUN  MINTRUNM
LEEE €1 CLETE CS 0,126 01 0.1SE CA4 C.31E €1 C.21E 05 C.41E-01
T HIGH  OETECTCR E1 LCs  DETECTCR €z FIGKr CETECIOR EZ LOW
INTMUM  MAXTIMUM  MININUN  WAXIWUP  SIRDRLE uarlu;g__g!u[gg[ — ; -
+38E 03 C.BOE C4 C,18E 02 C.3CE C4 C.21E 02 0.,20E O4 OL,11€ 01
3 FICh DETECICR E3 LOW CETECTOR E4 HIGH DETECTCR E4 LCw
AAIGLY  BAXISCS BIAIWLN  MAXEMUM MINTHUM  MAXINUN _BININUW_ _ 4

ILBEE €1  C.19E 05 0,.11E 01 0.28E 04 0.=1E 01 0.7CE C4 0,37E-01
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PAGE i

ENERGY DISTEIEBUTIC

1Tl'!.,'i!": rAS EEEN # 1C 'I_IE CF Za FECCFECE FRERC FFL® FILE g
._ JeERE BAS EEEN 4 TCTIL CF 36 FECCFDS _READ FRCw FILE -
. i  YHERE nAS BEEN A TCTAL CF 5 RECCACS REAC FROM FILE 3
L 1 rlg_;i_;!_tt:i £ 101 _QOF €5 FECCELCS FEJIC FFCW FILE_ &
| : WbERE bAS EEEN 3 YCT#L CE _ €C GECTEDS SEAD FRCM FILE £ .
= = THESE WAS BEEN A TCTAL CF 66 RECCRECE REAC FROM FILE ¢
|
TrEnE FAS EEchN 8 ICTAL CF 1¢9 RECCFLS FEZC FFC¥ FILE 7 SN
| __TFERE _r'l___&t,h 2 TLCTAL CF 127 RECILRDS _E_E_Q_Q_ER;H_E_I_!:E____B e . = ny
\ THERE HAS BEEN A TCTAL CF 141 RECCRLE REAC FEOM FILE S =
1-ERE HAS EEEN £ cin cfF 1¢4 FECCECS FEMD FFCM FILE 10
) JLEEE EAS EEEn 4 TCYAL CF 176 RECCRCS REAL FRCH FILE e RSN E
THEAE HAS BN A TCTAL OF 204 RECCRCE Fl_E_l_(_ﬁl_l_F_lI:_E____l_a -
' 1rERE FAS EEEN # TC'IJI_.__CF £=1 LECCFCS RE#C FRCM FILE 13
) geERE HES EEEN & TC(TAL CF  Fe3 RECCAES REAC FRCM FILE 14 _ e
'. _qrERE rAS EEEN £ TCTYIL CF 86 RECCRCS REAC FRCM FILE 1S =
. g 1FENE FAS EEEN # TCTA CF 01 FECCFDS READ FRCM FILE 1€
] JEERE £AS EEEN 2 TCYAL CF  24€ RECCRES REAC FRCM FILE 17
YHERE FAS GEEN # 1CT8L CF 281 FECCFCS FEAL FECM FILE 1€ |
. = IrEnkt PAS EEEN # TCTiL OF 411 FECCFDS READ FRCr FILE 15
IHERE HAS BEEM A TCTAL CF 434 RECCRCE REAC FROM FILE 2¢ e
JGEAE EAS BEEN A JCYAL OF 463 FECOECS FEAC FFOW FILE 21
1+ERe FAS LCLEN & JLTAL CF 452 FECCFDS FEAD Fwild FILE 1
THERE MAS BEEN A JCTAL CF 4GS RECCRCS FEAC FRow FILE 22
THERE FAS EEEN # TOTA OF 503 FECCSCS FEAC FFOW FILE 24
1rERe HAS EEEN A TCYAL CF E)11 FEC(FDS READ FRCM FILE F 4 - =

.."""
| 1
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FRCM FiLE 23 3 SSS : i -

FECNH FILE ¢

_ERCw FILE < _ .. S R - e
_FEOM FILE ¢ = d s ——

FFC¥ FILE 7

FRCM FILE 8 - -

; FRCM FILE 17 . _ = 47 X

Y FRCe FILE 1S

L FROM FILE 2C S o

C FECH FILE 21 O TN =

D FeCh FILE i

C_FFOM FILE 23

C FFCW FILE 24 == A =

D FRCM FILE 3= —— s




P ___tﬁzi.ai_&:u,a_:.mﬂiﬂil:_ili(j_;i_u_ LeAEC2 2) 91 ELECTRCA EMERGY _D_!S_:;:;‘e'fl:;-
T+EQE FAS EEEN & TOTH OF e {8 BECCEDS READ FECM FILE 26
)  IHERE HAS OEEN A TETAL CF £2] SECCRCS REAC FROUM FILE 27 1
e COSYERRE - SEEN £ 1CTAL CF =2 FECOFCE KEAC FECW FEILE &E -
TPEFE $AS EEEN & TCTEL CF £33 FECCRCS READ FRCM FILE 2%
__ YMERE BAS BEER A TCTAL CF =39 RECCECS FEAC FROM FILE 2C =
I+ERL PAS BEEN # 1CT4L OF s4) FECOFCS GEAC FECM FILE 2%
ILEEE FAS EEEN 2 TLTHL CF tq¢ FEC(RDS READ FRECs FILE oy
 THERS HAS BEEN A TCTAL CF c58 RECCECS FEAC FFOM FILE 32 i
TeERs vAS BEEN 2 TOVAL OF  SE2 FECCECS FESC FFOM FILE 34
1rErc FAS EZEMN £ TCTAL CF ege RECIRCS READ FRCM FILE =2
THERE HAS DECh A ICTAL CF = L- RECCRCE REMC F_F_t_.)_ﬁ_-l_f_lg_i__ v L S =3 e
_JHERE ¢85 EEEN 2 1014 CF S¢S EECCFLS FEAC FECH FLLE =7 = =
THERE HAS EEEN # TLTAL CF s70 REC(FDS REALC FRCM FILE 38
THERE MAS BEEN A TCTAL OF €8¢ RECCRCE FELL FFOM FILE 39
' 1LERE tAS EEEN J TOTA OF €€z FECCFCS RESC FRCH FILE AL ke —
, IFSRE FAS EEEN & TCTAL CF g3 RECCRCE REALC FRCM FILE A1l
JHERE *AS GEEN & TCTeL OF  SE? RECCRLS SEAL FECH PILE &2
1¢ESE FAS EESN A ICTN _QF ‘5‘9_7_!‘.!'-.5_5.52&&_9_@_5‘:_&*_" ILE &2 = =
I-ERE FAS EELN A TLTAL CF €03 RECCRCES REALC FRCM F ILE _:!_
JeERE $AS BEEN & VCVA CF  €0€ EECOFCS FEAT PECE FILE a4t
WEAE taS EEEN # FCTIL OF 616 FECCFODS READ FRCM FILE 46 :
THEHRS HAS GEEM A TCTAaL CF e2) RECCRCE REAL FROM FILE -_t?
THERE FPAS EEEN & TCIEL 3?____6_§_I_IF_E_E§F£__S__ l’-_f_l_[;__FFl__‘ll FILE A€
I+ERE PAS EEEN 4 TCTSL CF 638 FECCFDS READ FRCH FILE 45
THERE HAS BEEN A TCtat CF £33 RECCRDS FEAC FFOM FRLE £0
I-ERE FAS BEEN £ WCTA CF €33 EECCFCS FEAC FECw FILE £1




[RCA ENERGY D;s;;j;t-_u:_:-_js_ss,c WACNETIC TAFE NUMEEF C-00074,
EILE 2¢€
ERE _2¥ . - g .
FILE 2€ Lo - s
FILE 2§ ” o |
FILE 3C = =, ——
FILE <1 . =2"r Sy | eve
FILE 3z - il
FILE 23 e S e
FILE 34 -
FILE ] S B RS eEE
FRE 3¢ —
FILE 37 = =20
FILE 38
ERR e 2
| FILE 4cC 2 - - N
FILE a1
| FILE 42 & O =
+ FILE 42 =
I FILE A&
v FILE 4% = . =
P FILE 96 L ; :
W FILE &7 I S STLE
¥ FILE &€
PEILE 46
M FILE £0 -
» FILE %1 =
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. i 1

_ €a=-C(3SA=ylA EPLCRER=-1% (1G€z EETA LAMECA 2) C1 ELECTRON EF

PAGE
DISIFIE

THERE PAS EEEN £ IC18L OF €36 FECCFLS FEAL FFCM FILE =%

..  JHERE PAS ELEN 2 TLTL CF 637 FECCEDS READ FRCM FILE S3
- i MERE HAZ Hegn A TCTAL CF £42 RECCRCS RCALC FROM FILE S8 ————
1-ERE FAS BEEN £ TCTAL OF £63 FECOFCS FEAC FECM FILE =%
JrERE $AS EGEN A TCYAL CF €41 EECCEDS READ FRCN FILE <€ 2

__ THERE WAS UEEM A TCTAL CF 45C RECCFCE FEAC FFOM FILE £9
TFERE FAS BSeN &2 TCTAL CF 2€3 FECCFCS FEZC FFCM FILE E£8
THER: a5 Efch 8 TCTAL CF 162 REC(RDS READ FRCM FILE 9 = .
THERE HAS BEEN A TCYAL C€CF 111 RECCRCS REAC FFOM FILE €C
1HERE FAS FFEN 2 10TA OF 72 FECCECS FE#D FECHM FILE €1
THERE k25 EEECN P TCTAL CF  AC RECCRCE REAL FRCM FILE 62

l

|
|
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PAGE 21

FE#AC FFC™ FILE 2

JEAD FRCM FILE 83

REAL FROM FILE £4 e — g - = = =
FEAC FFCM FILE &€

[P G R A IS B O e IS « =Y -
FEAC FFOM FILE 57 e e
FEZC FECW™ FILE =&

SEAD FRCW FILE 59 = IS ee. T

REAC FROM FILE €C - L EEOOEL =y I

EE4D FEChk FI1LE El

REAC FRCM FILE 62 =N =
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WAL N 02/14/66
EXTERNAL FORMULA NUMEEF - SOURCE STATENENT - INTEBNAL FORMULA W'

DIMENSION SUFR (14700 » EBUFF «la)
CALL ScTHD

LINE = 9

I =1
IFILE
1ELTIS
LR = 1
1FEC = 4

CALL GETELC (3UFR ill.Nu"olE!’IDEi
IFL1C00E «EGe =1) GE€ TO 3cC
IF(ICODE +Eae 1) GO TO EC

LFLICUUE 2EGe 2) GO TC 70

IF{ICODE «EQe 3) GC 1L AC

IFEC = 1IREC + 1

I = 1 ¢« 1is

GC _TO 200

CALL HEADcH

LINE = 5

1 =1

PC 7 XK. = 114

I =1 + 1

EELFF(K) = SUFRLL )

EFLFF(La) = 5Hlff(dﬂFﬁ(ll-ifl1S-L9)
eFR11E (31011 (eBUFFI{K)s XK =1rla)
IREC = IREC - 1

LFLIFECaEdeD) GO TO B

LINE = LINE + 1]

I1F fLINE aGTs 55?7 G0 TO 300

(TR
N -
e

eC IC &

WEITE (3.102) IFILE
IFILE = IFILE + |

IF CIFILE «EQe &) SYCP
1= 1

GC TO <29

FCPRMAT (IR .!1.2{FQ.e.el1.F5.I.El.h(Pﬁ.2.2K!¢fEotoP!.F%aE.JP.Cﬁb
FOENMAT {10 1EMene END CF FILE sl2:%H ®%%)
=sD
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T - IATE ANaL FORMULA NUMBER(S)
yis LisTive mdA3

R2ED T IE
.r.fr:‘zllg g
2l FIRST 3 Fiff.f.r

.2 ApTeA A
.3 sy N ""

.4 ‘JF /JS
'S

6
T

-9 »1C «11
«12
«13
15
o186
o 17
18
« 19
«20 w21
22
.23 .24 '25 .Zb .27
«28
229 «30 « 31
32
33 v 34 » 38
» 36
» 37 38 » 39
40
41 42 +43
L84
45
22X eFS52:33:05)

46




FXPLLIE C2s714/66
i ca.ugrlg,.MﬂﬁLﬁ-_ﬂﬁ_ﬂﬂs*ﬂL_;_mjbr&ﬂr_su. FCRML

qut1nu11&104.lcl-io;-s.ono--cuoa-.tttd.ttn.!ot#--lttOtio‘uttttooot

aene
dasdE JUNE €2

L2131 418 i e——— — S = _—
StsTH1IS FRCCFAM IS TITLEC EXFL-15.

- aw

d1eaTr IS ERCGRAM FECULRES THE FOLLCWIANG SUBFRCGFAMS
sxmaT( RLA = MAX]S, MIOXL. MATBL. CETEE, FLAL, w»
asud
TP L P P e P R L LT A LA L LR LA L L At
CIMENSIUN EuFll;bl.lS?CllLSl

COMMIN IAC /L INE« 1T 4N

c --m---s.a--.s-.-taa:itntancnn-at-‘n-1u-tatr-t-a--onooa:to:anonoit.
C sasn INITIALI2E ROLTINE,
IRECI=2

'FE(E:ﬁqr e S =

e
-
&
&
® 1a=¢
®
&
®

AnBAABDAAADND

e e e —

1£=1 S,
11=¢(
LIBE =D HE LRl JCifgah
c 4949 INCICATES THE L' VALUE 1IN WATFICES
LN ~ E e -
CILL MTEL (le VALUEXsVAUEL) ™~
CaLL MTEALL 1o VALLENVWALLEL)
C tilill.tll!‘!b.lb'.'li.lllllinitllGi!litttlll'.“!.#‘.t..t...--‘-‘.

C 423 e £TART MAIN ERCCRIN,
. WRITE (3.3)
FOFWMET( il
< ¥EY=1
C ssasEEAC [N A RECCRC
&4 CALL CETEE IdUﬁt-‘lICSoC-l(UCE’
9 c sewsCHeCK F Ot END OF FILE
&

a N

1F (ICOCELSG.=-1) GC TC S0
c drqiCHECK FCR EhU CF T1AFE

IF (ICCCE.ECs~2) GC TC &C
o 114 ¢INCREASE RECURC COUNIEFS,
IRECLI =IFEC] »1

S 1RECE=IRECZ 4L S S i AT ) i el x :
C snns (HECK FOR FARITY ERFCR
ir (LCODE fas1} GO 0 SC€ — :
® < ssss (HCCK FCR ILLEGAL FLAG WCRD,
____________I_F_ tICOCE ,EQe2) GC 70 11¢
< wees (HECK FCR ERRCF LM *E* FLAG,
@ {F (TCCOE L£Qe3) GC 1€ 120 e
< sans (AL FOUTINE FCR BbAX, = MiNh, WALLES,
CALL WAX1% (KEYeBLF (1) ELF(2) JEUF(2) JEUFLA) LBUFLS JoEUF(E) . V
. . FUF(T )+ EUF (8 ) EUF (9 JsBUFLIC 1+BLF {11 J«3LFL12)+BLF (14))
c 4saeSET 'rEN? TO LFLANE MeTR ICES,
== xEysl

< A4ANCALL B ‘X® ND oL ° MATEIX
CRLL WMTHL l(:?.jLFilil.PLFlill
< sessCML "c* AND 'L MATHRIN, _

€U 10 <
[+ tlll-1.Il19lontn-nl--4.-:att-tn!!-l-lovootu'.as:-titv.t!.ll.oi..ﬁ-

L

. CALL WATOL (KE Ye3LF 2] sBLF (1))
. _

L ]
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pasdse iR edIndntas

dagsesis eI REEAS

+ 14 W15 = l€

« 17 18 19
+20

.21

22 e2l ecd

25 « 26 27

« 28 +29 + 30

E)eFURt€)s V

1] (1a))
L |
» £
+33
20

sestessdsdddiidnias
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o27 18758

!:‘FLI?
EATESNAL ECRMLUIA BLBEER = __SOURCE STATEMENY = INTERNAL FCRMULA M
< ddtsENDg JF FULE RCUTINE,
=g fRECi=IF=C1 #1
. WOTTE (34210 IRECY Ty TR =
s)] FORMST (ir 2 ouﬂh EMG CF F1LE HAS aek N EM CANTERED ON RECORD »
| B -7 A . e r———ee———— e R
'd suseSEYT KLCY 'I'C L-’ )O'I'E TE ®AX1E MATRID,
XEN=4 -
C sssslACAEASE 1hNOES CCAUMTERS.
L LY ) G—— B N T T Fra=—— =
f1e=1<+1
- 4 S TYSE WA UE JOF SECOEL CQUNTEE, - =
IsTCtl a)=IReCi-1
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