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ABSTRACT

The purpose of thé HEPCAT (Houston Engine Performance Calculation and
Transient) computer program is to provide an engineering tool which can perform
automatic data reduction and test data analysis in support of rocket engine test
programs conducted at the MSC Thermochemical Test Area (TTA). This document
describes the program and provides both the user's and programmer's manuals.

HEPCAT 1is functionally divided into three areas: data acquisition_and
reduction, steady state engine performance analysis and the reduction of data,
to standard conditions for run-to-run test correlation. A1l of these functional
areas of the program can be user specified to both read and output the test
data in a sequential converted format. Data reduction takes place automatically
when the user utilizes the steady-state engine performance and the engine
standarization options. The program has the flexibility to provide the user
with the option to output any parameters availabie from calculations or meas-
ured data. Included in the user's manual is the engineering formulation, pro-
gram operating instructions, validation sample case and the data tape for-
mat of the TTA SEL 600 Computer operating in mode 3.
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1. PROGRAM DESCRIPTION

A data reduction program for evaluating engine performance parameters
from ground tests conducted in the MSC Thermochemical Test Facilities has been
developed in support of the MSC Auxiliary Propulsion and Pyrotechnics Branch,
This program provides a rapid scan of Targe quantities of data recorded on
magnetic tape at the test facilities, computes steady-state engine performance
parameters based on the test data and reduces the performance parameters to
standardized test conditions. 1In addition, the program provides the capability
for plotting all calculated or measured parameters. The program was developed
to process test data regardless of the errors encountered on the data tape.
1.7.0 THERMOCHEMICAL TEST FACILITIES

The propulsion test §etup for the gas/gas system is located in Bldg. 353 at
the MSC Thermochemical Test Area (TTA) and in general consists of supply tanks for
both hydrogen and oxygen gases, main shutoff valves, two pressure regulators in
series, orifices, main and ignitor lines, engine and ignitor shutoff valves and
facilities for a multipe configuration test engine. Distributed throudghout the
fest system are pressure and temperature sensing devices which provide the data
measurements recorded during an engine test firing. A simplified schematic of
the installation and location of measurements is presented in Fiqure 1-1.

During a test firing the data parameters are permanently recorded on mag-
netic tape by a SEL Digital Data System Computer. This computer multiplexes
the data in a unique non-sequential cyclic manner as illustrated in Figure 1 -2.
The cyclic channel sampling presented in Figure 1 -2 conforms to the lMode 3
(normal operating mode) multiplex sequence by the SEL 600 in this test facility.

As shown on the figure, the sample rate for channels 1 through 30 (500 S/S)
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are twice that of Channels 31 through 50 (250 S/S). The magnetic tape gen-
erally contains data from one day's testing which can be up to approximately
25 engine pulse test runs; Figures 1 -3 through 1 -15 present possible
configurations for measuring temperature, pressure, force and flows for both
gas or liquid systems using the TTA SEL 600 Digital Data System.

Table 1 -1 presents typical SEL 600 Computer Test Channel Assignments with

respect to test variable name and symbol.
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TABLE 1 -1

Typical SEL 600 Computer Test Channel Assignments

Test Variable Name Variable Symbol
Channel 1 ~ Thrust F

2 Chamber Pressure PC

3 Fire Voltage FV

4 Fuel Injection Pressure PFI

5 Oxidizer Injection Pressure ‘ POI

6 Fuel Ignition Injection Pressure PFII

7 Oxidizer Ignitor Injection Pressure . POIT

8 Fuet Orifice Total Pressure PTFO

9 Oxidizer Orifice Total Pressure PTOO
10 Fuel-Orifice aP PDFO
11 Oxidizer Orifice AP PDOO
12 Injector Fuel Cavity Pressure #1 PFICY
13 Injector Oxidizer Cavity ﬁressure POIC
14 Injector Fuel Cavity Pressure #2 PFIC2
15 Spark Signal SS

16 Jurbine Flowmeter Fuel Inlet Pressure PFTI
17 Turbine Flowmeter Oxidizer Inlet Pressure POTI
18 Fuel Injection Temperature TFI
19 Oxidizer Injéction Temperature TOI
20 Chamber Temperature #1 TC1
21 Chamber Temperature #2 TC2
22 Chamber Temperature #3 TC3
23 Chamber Temperature #4 ' TC4
24 Chamber Temperature #5 TC5
25 Chamber Témpgrature #6 _ : TCB

18



Channel

26-31
32
33
34
35
36-39
40
41
42-49
50

TABLE T -1 (Continued)

Test Variable Name Variable Symbol

Not Assigned

Fuel Orifice Inlet Temperatire TFOI
Oxidizer Orifice Inlet Temperature TOOX
Turbine Flowmetey Fuel Inlet Temperature TFTI

Turbine Flowmeter Oxidizer Inlet Temperature TOTI
Not Assigned

Turbine Flowmeter Fuel Flowrate WFT
Turbine Flowmeter Oxidizer Flowrate waT
Not Assigned

Run Annotation ) RUNNO

19



1.2 Method of Solution

The HEPCAT (Houston Engine Performance Calculations and Transients) Compu-
ter Program has been developed based on the TTA data processing requirements
and the engine performance parameters required by NASA/MSC to perform engine
tradeoff studies.
1.2.1 HEPCAT Functional Requirements

The functional requirements of the HEPCAT Computer Program are to read
the SEL 600 data tape, demultiplex the data, time align the data, reduce the
number of data points, perform engineering performance eva?uationg and math-
ematically reduce the test engine parameters.to a set of standardized con-
ditions so that run to run test comparisions can be accurately evaluated by
the user. The functional output of the program is a history tape, microfiim
data tape, printed output and a demultipiexed printed raw data dump. Function-
ally the card input required to operate the program is divided into the follow-
ing four categories:

1. Measurement parameters

2. Tables of calibration curves

3. Program constants

4, Flag control card

An overall layout presenting HEPCAT's functional categories which comprise

the data reductioh, performance computation and output is presented in Figure 1-16,

1.2.2 Analytical Formulations

In order to perform engine performance analysis, it is necessary to have
the values of parameters measured during one sample (channels 1 through 50
as shown in Figure 1.-2) aligned to a common time. The time alignment of data
is the function of subroutine FILTR1. In order to produce a uniform sample

20
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rate of 250 samples per second, values of parameters which are recorded twice
within one sample are arithmetically averaged. Parameters which are recorded
once within one sample are transferred together with the averaged values to
correspond to the time associated with the midpoint of the sample. This time
alignment of the data produces a maximum time érror within one sample of 2
milliseconds and since the "true" data can only be assumed between samples, any
errors due to this time shifting are negligible. This relatively high sample
rate is not used directly in the program at present, but will be important for
future analysis of engjne transients.

The high sample rate data from FILTR1 is fed directly into subroutine
FILTRZ. FILTR2 reduces the sample rate by arithmetically averaging sequential
blocks of five samples into one sample and time aligning the resulting average
sample to correspond with the time of the middle samplie in the original block.
To avoid biasing the time of the average sample at the beginning and end of a
engine pulse, the center of the five sample average is translated forward or
backward in time to coincide with the beginning of the start and shutdown tran-
sients. The recentering logic is activated at a threshold value of 3300 counts
on tﬁe fire voltage. A fire voltage of 3300 counts signals the beginning and
end of a fire pulse. A samp1e‘rate of 50 samples per second is output from
FILTR2 and is more than adequate for engine performance analysis. Output from
FILTR2 is converted to engineering units and the appropriate scales and instru-
mentation biases applied in the Subroutine JHYDE prior to use with program con-
stants and/or card input variables by the engine performance evaluation Sub-
routines SWAGER and RATED.
1.2.2.1 ~ SWAGER (Engineering Formulations)

The general flow diagram presented in Figure 1-17 shows the computational
order of the equations in the Subroutine SWAGER. This subroutine computes

the parameters used for evaluating engine performance. Nomenclature for the

22
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terms shown in Figure 1-17 and in the following equations is presented in
Appendix 1.

The following equations for the compressibility and ratio of specific
heat for gaseous oxygen and hydrogen, including standard deviations, are the
result of polynominal curve fits of NBS data and data from other sources. The
equations presented are valid for pressures up to 100 atmospheres and temperatures

ranging between 100 and 400° Kelvin.

COMPRESSIBILITY FACTOR FOR GASEQOUS OXYGEN: Z@X

ZPX = 1+ B*P + C*PZ 4+ DPO Ea. (1)

Where:
P = Pressure in atmospheres’

8,C,D = Functions of Temperature in Degrees Kelvin

T = Temperature in degrees Kelvin

2
B = -8.7136945E-06 + 4.606507E-01% (%—) = 1.3795294F+02% (%)
3 4 5
—2.1663662E+04*(%) + 2.2765597E+06*(%) - 2.2174297E+08*(—%)
1 Y
-+ 1.0580819E+10*(§) - 2,1920552E+11*(EJ“
1\ 142
C = 6.753855E-06 - 1.0277166E—02*(~T—) + 6.5537055*(~T—)
—2.1384872E+03*(—,]I%)3 + 4.2428099E+05*(—,JI“-)4
/6
—5.3177903E+07*(—%)5 + 3.2860596E+09 (%')
1. 1314356E+11*(%)7
D = —1.7671108E~10 — 6.3527586E-06%B + 1.5610387E-02%B> + 4,6457575%B°
4 6

+ 4.3213223E+02%B% + 7.8725193E+04%B° + 2.8552410F+06%B

+ 1.4952967E+08*B7

24



COMPRESSIBILITY FACTOR OF GASEOUS HYDROGEN: ZH
2

m o= 1, - 5.3350829E&03*(%) + 1.8336324E+02*(%) - 2.6772676
+ 2.1605597E~02%T — 1.0357253E-04*T% + 2.9241458E-07+T"
— 4.4684258E-10%T" + 2.8380505E-13%T° - 3.9254562E-03%P
+ 2.5326543E~05%P% + 4.572284E-10%P° + 6.1928900E-05HT#P
~ 2.9497530E-07#T*%P - 2.5910804E-07%T*P2
+ 5.8954277E~104T 4P + 8.7135669E-10%T>#p>
— 4.247153E-13%T %P - 9.5916114E-13%T #p° Eq.7(2)
Where:
P = Pressure in atm&spheres
T = Temperature in degrees Kelvin
SPECIFIC HEAT RATIO FOR GASEOUS OXYGEN: GAMMA(
GAMMAG = 1.4 - 1.7457824E-02 + 1.9357917E-04*T — 7,2588636E-07*T

+ 1.0841843E-09%T° ~ 1,2549120E-12%T" + 0.16343014P

+ 1.4833429E-03%P% — 5,3033020E~0/%P>

—32.2332967TE-03%T4P + 1.1615558E-05%T24P — 1.3824483E-05*THP2
— 2.665282E-08%T %P + 4.2607112FE-08AT2#p2
+ 2.2589584B-11%T #P - 4,3236307E~115T *p° Eq. (3)

Where:

P = Pressure in atmospheres

l

T = Temperature in degrees Kelvin
SPECIFIC HEAT RATIO OF GASEOUS HYDROGEN: GAMMAH

GAMMAH = 1.4 + 1.7916552 - 9,3494600E+01% 1/T + 3.4401152E+03*(1/T)2
; - 1.5811495E-02*T + 7.3710370E--05*T2 - 1.9032770E-—07*T3
+ 2.5607340E—10*T4 - 1.3934965E—13*T5

+ 9.5212948E-03*P — 9.4796595E-06%P% + 4.7574151E~08%P°

25



9. 8875463E-05%T*P + 3.9974179E-07*T2*P — 3.3917970E-08*T#p>

= 7.3903897E-10%T %P + 3.0774794E—10%T>4p>

4 2

+ 5.2240530E-13%T 4P — 4.6828143E-13%T %P Eq. (4)

Where:

P

H]

Pressure in atmospheres

T

Temperature in degrees Kelvin

The engine test data is used to compute parameters for use in evaluating
the test engine performance. These parameters include the flow rate for both
the fuel and oxidizer, the total flow rate, specific impulse, engine mixture
ratio, thrust coefficients, characteristic exhaust velocity, efficiency and
total impulse. In addition, the nozzle stagnation pressure and total oxidizer
and fuel consumption is integrated over the length of the firing pulse.

The equations for computing these parameters follow.

To compute mass flow rates from AP measurements

A. Oxygen
WATS = (¥9) (K9) (0.16028) (DYG) \/Q;Tﬁg;{ggm ) gq. (s)
X
where:
B 4o X6
Y = 1.0 - [0.41 + 0.35(BETA®) ] TCAMNB) Eq. (6)
x¢ = %%%%5 Eq. (7)
pETAg = 290 Eq. (8)
~ Drg 4
Z¢X = Eq. (1)
GAMMEG = Eq. (3)
K@ = Orifice Coefficient (CIV)
PI#3 = (psia) measured value
PDEp = (psid) measured value
DAF = (in) orifice diameter (CIV)
DP$ = (in) PIPE diameter (CIV)

26



T@PF = (°R) measured value +459.7
MWP = 32.00 Molecular Weight of Oxygen

Unit conversion factor for flow rate = 0.16028

WDPT$ = Ozxidizer flowrate - 1b/sec
B, Hydrogen
WDBTF =  (YF) (KF) (0.16028) (pHg) 2  [LELED) (EDEG) (MHH) Eq. (9)
ZHTFGI

where:

POFY
XF TTG Eq. 10
YF = 1.0 - [0.41 + 0.35(BETAF)] e Eq. (11)

. . . (GAIM) .

_ DHY
BETAF = -5 Eq. (12)
ZH = Eq. (2)
CAMMAR = Eq. (4)
KF = Orifice Coefficient (CLV)
Unit conversion factor for flow rate = 0.16028
DH@--= Diameter of Hydrogen Fuel Orifice (IN)(CIV)
DPH = Diameter of Hydroged Pipe (IN)(CIV)
PTF§ = (PSIA) Measured Value
PDFY = (PSIA) Measured Value
TFPI = (°R) Measured Value +459.7
MWEH = 2.016 Molecular Weight of Hydrogen
Compute Total Fowrate (WDPTT)

WDPTT = WDGTP + WDYTF Eq. (13)
Compute Specifié Impulse (ISP)

ISP = ——bee Eq. (14)

WD@TT
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Compute Mixture RBtio (MR)

WD@TE

MR ThTE Eq. (15)

Compute Thrust Coefficient (CSUBF)

F .

= s . 6
CSURF CAT) (PNS) Eq. (16)
Where:
F = Measured Value
PC = Measured Value
AT = Area of throat (INZ)(CIV)
PNS = PC(X) - Eq. (17)
K = Function of the Contraction Ratio

Compute Characteristic Exhaust Velocity CSTAR

_ (32.174) (PC) (AT) )
CSTAR = FTT Eq. (18)

CSTAR = CSTAR + ACSTAR where: ACSTAR is currently assumed = {

Compute Theoretical CSTAR from MSC/EP4 Supplied Equation

See Figure 1-18
CSTAT = 6428.561 + 2233,567(MR) - 885.0861(MR)2 + 143.8467(MR)3

- 11.13366 OR)” + .3348754QM®)° Eq. (19)

Derived from a frozen composition at a pressure of 30 psia and
an ambient temperature of 298,15°K,

Compute CSTAR Efficiency

_ CSTAR
ET‘AC = CSIAT Eq. (20)

GCompute Theoretical Vacuum Thrust Coefficient from MSC/EP% Supplied
Equation

See Figure 1-19

CFSV = 1,477818 + .003907214(MR) - .0005934259(MR)2

+ .00002873259(MR)3 Eq. (21)

Derived from a frozen composition.at a pressure_of,SO psia and
an ambient temperature_of 298.15°K_and. an.expansion ratio of 5.
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Compute CF Efficiency

CSUBF

ECFS W Eq. (22)
Total Impulse (IT)
c/o
IT = f F AT Eq. (23)
st
where:
st = Engine start command
c/o = Engine cutoff command plus time constant
Where time constant = 50 data points
AT = Computed time interval
The program uses the trapezoidal rule for integration.
Pressure integral (INPHNS)
c/o
INPNS = j- PNS AT Eq. (24)
st
Same integration technique as used té solve Eq. (23).
Total Oxidizer Consumed (M@)
clo
w = [ (WDgT$) AT . Bq. (25)
st
Same integration technique as Eq. (23)
Total Fuel Consumed (MF)
cfo °
MF = j’ (WDGTF) AT Eq. (26)
st

Same integration technique as used to solve Eq. (23)

Plots of theoretical values for the characteristic exhaust velocity (CSTAR)

and the coefficient of force CF are presented in Figures 1-18 and 1-19,

respectively. The values presented in these Figures are valid for both

the measured mixture ratio data and the calculated rated mixture ratios.
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1.2.2.2 RATED {Engine Performance)

The purpose of this subroutine is to reduce the performance parameters to
a set of standardized conditions to allow an accurate comparison of test engine
performance on a run-to-run basis. Since standard engine performance is only
applicable to steady state portions of this run, this subroutine is not entered
until the engine start command has been exceeded by 200 milliseconds. Although
this time delay is sufficient for the presént test program, it may have to be
lengthened for future tests. The performance standardization calculations are
completed when the engine shutdown signal is received. The results of this
subroutine are output in Block IV of the printout in a format which permits

easy comparision with measured performance.

Basically, the computationsin this subroutine reduce the measured test
data to values which correspond to a set of standard conditions(pressure,
temperature, etc.) at the engine interface for a given chamber pressure.
Although, the standard values may be user specific a typical set of appropriate
. values for the standard conditions are built into the program. A list of the

standardization parameters follow.
RATED Subroutine Equations

TFD = TFOL Eq. (1)
6D = THPI Eq. (2)
PFD = PTFY - (PDFQ) Eq. (3)
PGD = PTEP - PDEY Eq. (&)
PC = PC Eq. (5)
TFDS = CIV or PV Eq. (6)
TgDS = CIV or PV Eq. (7)
PFDS = IV or PV Eq. (8)
P@DS = CIV or PV Eq. (9)
CIV - card input value
PCS = CIV or 30 psia ‘ ) Eq. (10)
PV - program value
PAB = CIV or PV Eq. (11)
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The following equations are used to reduce both the measured data and
the engine evaluation parameters (computed in the SWAGER subroutine)} to

correspond to the standardized engine values.

To_compute interface densities:

Site—fuel
(PFD) (MWH)

KD (10.73) (ZBXTDF + 459.7) Eq. (12)
Site-oxidizer

= (PgD) (MW E)
RID = 95.73)(26%) (1dD ¥ £59.9) £q. (13)
Standard-fuel

- (P¥DS) (MWH)
RFDS = 775773) (2H) (TFDS + 459.7) Eq.(14)

Standard-oxidizer

(PPDS) QM)

- Eq. (15
R@DS (10.73) (Z6X) (TGS + 459.7) 1 (13)
DPF = PFD - PC . <Bq. (16).
PDPp = P@D -~ PC ' Eq. (17)
Start of loop

Assume

PCCI = PCS Eq. (18)

DPFS = PFDS - PCCL Eq. (19)

_ DPFS RFDS

WD@TFS -.(\/DPF X I ) x'WDﬁTF‘ Eq. (20)

New adjusted oxidizer flowrate to standard conditions

DP@S = P@DS - PCCI Eq. (21)
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WDPTPS = (\/’P’ggs % gggs) % WDPT® Eq. (22)

Adjusted standard mixture ratio

WD@T@S

WDP2YS Eq. (23

MRS WDGTES (23)
Adiusted standard total propellant flow
WD@TTS = WD@TES + WDETFS Eq. (24)
Standard nozzle stagnation pressure
PNSS = (PCCI) x (K) Eq. (25)

PNS .
where: K 7c table lookup value in SWAGER

Theoretical :frozen .C-star. obtained -from NASA at PBCS of 30 psia and ambient
temperature .= .298.15°%K (67°F)

CSTATS = 6428.561 + 2233.567(MRS) - 885.0861(MRS)2 + 143.8467(MRS)3

- 11.13366(MRS)4 +.3348754(MRS)5 Eq. (26)

ATITC = AT + £(T) where £(T) presently = .0.and is the increase

in the nozzle throat area due.to thermal expansion. Eq. (27)
AR

EPS ATTC Eq. (28)

CSTASD = (CSTATS) (ETAC) Eq. (29)

(CSTASD) (WD@TTS) .

PCCIA ) (ATT0) Eq. (30)

Convergence Criteria

PCE = ©PCCI - PCCIA Eq. (31)

I = I+1 Eq. (32)
’

if l PCE ls.l go to CF theoretical (Equation 36) Eq. (33)
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if I > 10 print all numbers and flag PCCI did not converge; go to (42)

PCCI = PCCIA Eq. (34)

Go to Equation 19 for loop Eg. (35)

Theoretical vacuum thrust coefficient at PNSS, MRS, and € = 5

CFNSY = 1.477818 + .003907214 (MRS) - .0005934259 (MRS) + .00002873259 (MRS)>

where: MRS is last converged value of standard mixture ratio

Note: 1In general, CF is a function of MR, PNS, and e; but the effect

of PC on vacuum CF functions is small and is assumed to be negligible

This equation was derived for a frozen composition,. a pressure
of 30 psia and an ambient temperature .of 298.15°K.

Standard thrust cocefficient efficiency

Assume nCF = nCF

STD Site

ECFSTD = ECFS Eq. (37)

Standard thrust coefficient at vacuum

CFSTDV = ECFSTD x CFNSV Eq. (38)

CFSTD = CFSTDY ~ SAB X EPS Eq. (39)
PCS

oy = (PCS)(ATTC)(CFSTD) Eq. (40)

ISPS = FSTD/WDYTTS Eq. (41)

This statement ends the standardization for a particular data slice. All
parameters are printed into Block IV format or a diagnostic of no conver-—
gence is flagged. The program than moves to the next data slice.
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2, PROGRAM USER'S GUIDE

2.1 INTRODUCTION )

The Program User's Guide has been written to give the user detailed
instructions on the operation of the HEPCAT (HDO11C) program. With the
exception of Section 2.2.2, this portion of the document is completely
self-contained.

2.2 PROGRAM DESCRIPTION

2.2.1 Program Definition

This program was designed for the acquisition, reduction and
engineering analysis of data recorded on magnetic tape by an SEL 600
computer. The SEL 680 is a 12 bit, 50 channel analog/digital converter.
The data was produced by the Thermochemical Test Facility at MSC in
the testing of experimental gas-gas reaction control system (RCS) jets.
It is a stand-alone program which generates data for plotting by use of a
separate program,

2.2.2 Method of Solution
The method of data reduction and the mathematics of the program
are described in Section 1.

2.3 USER'S INFORMATION

2.3.1 Input Description

The program has two types of inputs, cards and magnetic tape.
Both are required inputs and are described in the next two subsections
together with the pertinent restrictions on program usage.

2.3.1.1 Card Input
Card input for the program is dévided into the following four

categories:

Measurement parameters
Tables of calibration curves
Program constants

D. Flag control card

O W o=

Nomenclature for the input and output variables is presented in Appendix 1.
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A.

Measurement Parameters

The definition of the measurement parameters requiring a user

load sheet assignment in terms of the SEL 600 channel assignments, scale
factors, biases, and engineering units is presented as an example in

Appendix 3.

The joad sheet format which consists of one card for each

parameter (channel assignment) is defined for each 80-column card as fol-
lows:

CoTumn No.

1 and 2

3

4 to 9

10
11
12
13

14
15

16
17
26
27
36
37

40
41

to 25

to 35

to 39

to 43

Description

Channel number on SEL tape, right justified (1 to 50}

Blank

Alphanumeric name of channel, left justified

Blank

Bias flag; 1 for bias, a "biank" for no bias

Blank

Scale factor flag; 1 for scale factor, a "blank" for
no scale factor

Blank )

Calibration curve flag; 1 for calibration curve, a
“blank" for no calibration curve

Blank

Channel bias value, if any

Blank

Scale factor value.

Blank

Table number for calibration curve required to con-
vert counts to millivelts. The number is between
101 to 150; i.e., a count to millivolt table is
required for each parameter whjch utilizes a-table.

Blank

Table number for calibration curve required to con-
vert millivolts to engineering units. The number
is between 2071 and 250; i.e., a millivolt to engi-
neering unit calibration curve is required for each
parameter whigh util tzes:tgietable.
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Column No. Description

a4 Blank
45 to 48 Units to which the measurement is to be converted
49 to 80 Not used

B. Tables of Calibration Curves

The second category of required user inputs are the tables of
calibration curves for the test instrumentation, shown by example in
Section 2.3.3. There are two sets of input tables: the first, defined
as the 100 series is designed to convert the value of the parameter on
the SEL 600 tape from counts into millivolts. The normal number of
points is expected to be two (linear fit), but a maximum of 10 points
is permissable to provide for higher order curve fits if desired.

The format of the cards making'up the 100 series per individual
column assignment is as follows:

Card No. Column No. Description and Value
1 A "1" defining it as the 100 series
2 and 3 The channel assignment number to correspond with
1 the table, same .table may .be.used.more.than once.
4 : Blank
5 and 6 The number of sets of points in the table
1t10 The starting floating point value of counts; X1
11 to 20 The corresponding floating point value of the
counts X1 in millivolts; Y1
21 to 30 The 2nd floating point value of counts; X2
31 to 40 The corresponding fioating point value of the
2 counts X2 in millivolts; Y2
41 to 50 The 3rd floating point value of counts; X3
51 to 60 The corresponding floating point value of the
counts X3 in millivolts; Y3
61 to 70 The 4th floating point value of counts; X4
71 to 80 The corresponding floating point value of the

counts X4 in millivoits; Y4
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Card No. Column No. Description and Value

1 to 10 The 5th floating point value of counts; X5
3 11 to 20 The corresponding floating point value of the
. counts X5 in millivoits; Y5
etc.

The entry process of cards is repeated sequentially until the user designated
number of points is reached. The second table, defined as the 200 series,

is designed to convert values of the parameter in millivoits into engineering
units. The maximum number of sets of points allowed is 20. The format of
the cards making up the 200 series is the same as the 100 series, the only
exception is the number "2" inserted in Column 1 of card number 1.

C. Program Constants

In the present program, the user is required to input nine constants.
In addition, there are six constants which the user may or may not change at
his discretion. If the user does not input a value, then the value stored in
the program will be used. These constants are identified in the following
description: '

Card No.  Column No. Description and Value E;ggé

1 to 15 Value of nozzle throat area (IN2) AT
‘16 to 30 Value of the oxidizer orifice coefficient K

1 31 to 45 Value of oxidizer orifice diameter (IN) D@@
46 to 60 Value of oxidizer pipe diameter (IN) DP@
61 to 75 Value of fuel orifice coefficient KF
1 to 15 Value of fuel orifice diameter (IN) DH@
16 to 30 Value of fuel pipe diameter (IN) DPH

5 31 to 45 Combustion chamber area (INZ) AC
46 to 60 Area of nozzle exit (INZ) AE
61 to 75 _Pressure ambient (PSIA}. If not input, a value of o,

" 0.0 PSIA is used.
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Engr.

Card No. Column No. Description and Value Units
1 to 15 Standard temperature of fuel at interface (°F). TFDS
If not input, a value of 67°F is used.
167 ¢o130 Standard temperature of oxidizer at interface (°F). T@DS
If not input, a value of 67°F is used. _
3 34 to &8 Standard pressure of fuel at interface (PSIA). If - PFDS
3 not input, a value of 40 PSIA is used.
46 to 60 Standard pressure of oxidizer at interface (PSIA). P@DS
If not input, a value of 40 PSIA is used.
6% to 76 Standard chamber pressure (PSIA). If not input, a pg

value of 30 PSIA is used.

D. Flag Control Card

A single program control card input enables the user to select the

various outputs by flag options. These options are illustrated in Section
2.3.4 and described below:

Column No. Description and Value

T - A"" implies a data dump is required. A "blank" or O
implies no dump is required.

2 Blank '

3 and 4 The number of the pulse to be dumped. The number

should be right adjusted, e.g., puise No. 9 is
written as 0 or blank in Column 3 and 9 in Column
4, Only one pulse in a run can be dumped.

BTank

Print option flag location: .
0 = no print
T = every 5th point printed
2 = every 10th point printed

The value 2 is recommended in general as it will
produce the least amount of output per pulse
(about 40 pages) and will also be at a sufficient
sample rate (5 times per second) for most purposes
Blank
A "1" indicates that 4020 plots are desired. A “"blank”
implies no plots are desired.
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Column No. Description dnd Value

9 Blank
70 and 11 The total number of pulses to be processed. The
' number is right adjusted, e.g., 08 implies eight
pulses to be processed.

12 Blank
13 Microfilm output flag location
1 = microfilm
0 = no microfilm
14 Blank
15 Engine performance standardization option flag.
1 = perform engine standardization
0 = no engine standardization

16 to 80 Blank

2.3.1.2 Tape Input

The program requires one data tape to operate. The tape is generated
by a SEL 600 computer which utilizes a 12-bit word. The SEL is a 50
channel analog/digital converter. Each record contains 801 words
of data. Each word contains 36 bits and therefore represents three
channels of information from the SEL 600. The SEL 600 muitipiexes the
data in a unique non-seguential cyclic manner. Figure 1-2 presents the
multiplex sequence used. Each record contains 120 milliseconds of data.
The SEL 600 does not write time on the data tape, thus the first record
is assumed to be time zero and all subsequent timing is referenced to this
point. Each record is demultiplexed into 2403.words. The first word of
each data record is an identification word and is ignored.

2.3.1.3 Input Restrictions

The following is a set of restrictions applicable to the operation of the
program:

A. In regard to Section 2.3.1.1, Part A, a program stop is generated by
the following misassignments:

i) A """ in Columns 13 and 15
ii) A "1" in Column 15 and zeros in Columns 37 to 39 and/or
Columns 41 to 43, inclusively '

41



iii) A "0" in Columns 13 and 15 when an alphanumeric name appears
in Columns 4 to 9

iv) If the user does not assign an alphanumeric name between
Cotumns 4 and 9 inclusively, the measured digitized values
contained on the data channel is zeroed out. The user must
assign an alphanumeric name for those channels required for
the engineering evaluation in the engineering subroutine.
Otherwise a program stop will occur. Reguired alpha-
numeric names are: F, PC, PTFp, PT@@, PDF®, PDPP, TFAI,
TPPI. Their meaning is explained in Appendix T.

B. The input constants described in Section 2.3.1.1, Part C, must be
input as floating point numbers. Also, if the user chooses to use the program

values for the six discretionary constants (Card #3) a blank card must
be present in their place. ‘

C. At the end of the data deck, a card containing 'CASEND' in Columns
1 to 6 must be present.

2.3.2 Qutput Description

The program has three possible means of output, any one‘of which may be
used either separately or concurrently.

2.3.2.1 Printed Qutput

With the print flag set, the program will produce paper output. Each
phase of the program has its own particular output.as defined below.

A. AlT1 inputs are printed out. This includes all card images, scales
for each channel, biases for each channel, calibration curves for each channel
and all program constants. These are all grouped under the heading of BLOCK I
printout.

B. BLOCK II printout is the final result of the filtering of the data
from the SEL 600 magnetic tape. Each channel is identified by its input
alphanumeric name followed by its filtered value.

C. A BLOCK III printout is the result of the calculations made by the
engineering subroutine.
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D. The engine performance standardization routine produces the resuits
output in a BLOCK IV printout. The standardized value is printed next to the
original test value.

E. The final type of printed output is a BLOCK V printout. This is
produced only when the data tape is dumped.

2.3.2.2 Microfilm Tape Output

Each type of output that is produced in the printed output is available
with the microfilm option. The difference between the two options is the
type of final output and the fact that every computed point is  output on
microfiim, not just every fifth or temth point.

2.3.2.3 History Tape Output

The history tape is generated whenever 4020 plots are desired. It is
then used as an input tape to the plot program TRWPLT (see Appendix 2 for
documentation on the use of TRWPLT). The format of the tape is explained in
Appendix 2. -

2.3.3 Sample Case

A sample run is presented in Appendix 3 including the Toad sheets, 1isting
of input, and the output generated by the program. In the case presented, all
output option flags were set. More extensive data setups can be found in
Appendix 2.

2.3.4 Diagnostics

The program has built in checks to insure correct operation, The follow-
ing error messages can be generated by program. Also indicated is the corrective
action to be taken by the user,

A. Error Message - CHANNEL N@. 'XX' HAS SCALING AND CURVE FLAG
SET : C
Corrective Action - Remove scaling flag or curve flag from card.
B. Error Message - TABLE NO. *XXX' N@T FOUND. CHANNEL N@.
REQUESTING CAL TABLE WAS 'XX'
Corrective Action - Check to insure table ID number is in correct

card columns. Put table in data deck if
not present. :
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Error Message -

Corrective Action -

Error Message -

Correction Action -

Error Message -

Corrective

Diagnostic Message -

Corrective

Diagnostic Message -

Corrective Action -

Diagnostic Message -

Corrective

Action -

Action -

Action -

CHANNEL N@. 'XX' HAS NP SCALING @R CURVE
FLAG SET'.. 51 &

Insert a scaling flag or curve flag on
channel parameter card.

DATA CHANNEL CARD WAS N@T INPUT F@R VARIABLE
"XXXXXX' AND IS REQUIRED IF THE ENGINEER-
ING SUBROUTINE IS TO PRODUCE VALID RESULTS.

If all eight required parameters were defined,
check keypunching for errors and insure
the aiphanumeric name is Teft justified.

If not present, the offending parameters
must be defined.

ERR@RS IN CARD INPUT HAVE CAUSED CANCELLATI®N
@F RUN.

Correct all errors in data deck.

BAD REC@RD ENCAUNTERED IN FILE 'XX' -
RECHRD NUMBER 'XXX' - REC@RD LENGTH
IS "XXX' ... SKIP AND READ NEXT REC@RD.
None to be taken by user. Program has
encountered bad data on the input data
tape.

DEVICE ERR@R AND/@R TRANSMISSI@N ABPRT WHILE
READING FILE 'XX' - RECPRD NUMBER 'XXX' ...
SKIP AND READ NEXT RECHRD.

None by user. Data tape is bad at that
particular point.

PCCI DID NPT CPNVERGE AFTER 'XXX' ITERATINS.

User should insure all input constants are
correct. Otherwise, the message indicates
the data may be bad. This is followed by
a printout of all the engine performance
standardization parameters.
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I. Diagnostic Message - @NE- PR MPRE @F THE FOLLPWING PARAMETERS HAS
GONE NEGATIVE INDICATING A CHAMBER PRESSURE
GREATER THAN LINE PRESSURE. STANDARDIZA-
TIGN WILL BE DISCONTINUED F@R THIS TIME

' SLICE. DPFS = 'XXX', RFDS = 'XXX',
DPF = '"XXX', RFD = "XXX'

Corrective Action - Verify all input constants are correct,

otherwise tape input data may be arroneous,
The four parameters printed out are ex-
plained in Appendix 1.

J. Diagnostic Message - THE STANDARDIZED MIXTURE RATI® HAS G@NE
BEYPND THE ALLPWABLE LIMITS WHICH ARE 1.0
T9 10.0. NP STANDARDIZATION WILL BE
ATTEMPTED F@R THIS PULSE. MRS = "XXX'
Corrective Action - Verify all input constants are correct,
otherwise tape input data may be ‘erroneous.

K. Error Message - THE RATI@ @F CEMBUSTIPN CHAMBER AREA T@
THRPAT AREA IS 'XXX.X'. THIS IS AN QUT-
@F-RANGE VALUE FPR THE INTERPPLATI@N
TABLES USED T@ C@MPUTE THE CONTRACTI@N
RATI@. THE LIMITS @F THE INTERP@LATION
TABLES ARE 'XXX.X' T@ "XXX.X'.

Corrective Action - Check the two constant inputs for chamber

areas and throat area. If these are
correct, the interpolation tables will
have to be changed.

2.4 OPERATING PROCEDURES
This section is a description of the deck setup and operating procedures.

2.4,1 System Requirements

The program is written in FORTRAN IV. At present, it is operative on
the UNIVAC 1108 using the EXEC II system. HDO11C utilizes dhe input data tape and
one scratch file. tThe input tape must be assigned to logical unit G, physical
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unit 9. The internal scratch file is usually a drum file, although it is
possible to assign it to a tape unit. In this situation, logical unit B,
physical unit 2 would be used. If the user has not requested 4020 p]ots-or
microfiim output, the program requires no additional output files other than
the system output tape. If 4020 plots are needed, an additional output file
is necessary. This would be fore logical unit F, physical unit 8. If micro-
film is requested, no additional output file is necessary. The file is gen-
erated by the machine operator. 3betjon 2.4.3 gives an annotated description
of the data deck.

2.4.2 Program Operations

Although the program,Hb011C,is designed for execution of a single data case, it
will process muftiple engine firings on one data tape. If 4020 plots are -
desired immediately, the program tape (PCF) contains the plot program, TRWPLT,
in the second file, Therefore, a double execution is possible. The program
run time is approximately 30 seconds for each pulse processed from the data
tape. If plots are made, an additional factor of 5 minutes for each puise
should be added. Print requirements can be estimated by the following: 100
pages per pulse if every fifth point is being printed, 50 pages per pulse if
every tenth point is being output. If a pulse is being dumped, approximately
1800 pages of output is produced. Approximately 100 pages of output is gen-
erated by the plot program, TRWPLT. It is recommended that the plot pertion

of the program not be run until the output of HDO11C has been inspected for
valid answers. -

2.4.3 TI1lustrations and Explanations of the Deck Setup

- o ¥
Table 2.-1 is an annotated Tisting of the data deck’used in the sample case.

Input information required to operate the TRW plot routine can be found in Appendix
. A2.
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Data Card Explanation
Card Column

1 2 3 4 5 6 7 8

12345678901234567890123456789012345678901234567890123456789012345678901234567890
VZ RUN 59368, TRW,XXXX,1079L,A025,P 6,3 PRINGLE,R.W. ~RUN IDENTIFICATIPN CARD
v PLT -CNTRAL CARD NECESSARY FPR MICR@FILM AND 4020 @UTPUT
v ASG F -PHYSICAL UNIT 8, QUTPUT FILE F@R PL@T DATA
v ASG G=71107 -PHYSICAL UNIT 9, INPUT DATA TAPE T9 HDOT1C
v ASG Y=72287 -PHYSICAL UNIT 28, PR@GRAM PCF TAPE
vV XQT CUR . -BRING IN TAPE HANDLER RPUTINES

TRW ¥ . ~REWIND PCF TAPE T9 L@AD PRINT

N Y -READ PCF TAPE GNT@ DRUM FILE
vV XQT HDOT1C -EXECUTE PROGRAM
01 F 1 0.01 LBF -THRUST, REQUIRED PARAMETER, SCALED, FACTPR, UNITS
02 PC 1 0.1 PSIA ~-CHAMBER PRESSURE, REQUIRED PARAMETER
03 FV 1 1.0 CNTS -FIRE VPLTAGE, REQUIRED PARAMETER,
04 PFI 1 0.1 PSIA ~-FUEL INJECTI@N PRESSURE, SCALED, SCALE FACTPR, UNITS
05 PpI 1 0.1 PSIA ~@XIDIZER INJECTIPN PRESSURE, SCALED, SCALE FACTOR, UNITS
(06 PFII 1 0.1 PSIA -FUEL IGNITGR INJECTIPN PRESSURE, SCALED, FACT@R, UNITS
07 Ppll 1 0.1 PSIA -PXIDEZER IGNITPR INJECTIPN PRESSURE, SCALED, FACTBR, UNITS
08 PTFD 1 0.1 - PSIA -FUEL PRIFICE T@TAL PRESSURE, REQUIRED PARAMETER
09 PTED 1 0.1 PSIA -fXIDIZER PRIFICE TPTAL PRESSURE, REQUIRED PARAMETER
10 PDFP 1 0.0] PSID -FUEL @RIFICE DELTA PRESSURE, REQUIRED PARAMETER
11 PDPY 1 0.01 PSID -BXIDIZER PRIFICE DELTA PRESSURE, REQUIRED PARAMETER
12 PFICI 1 0.1 PSIA ~INJECT@R FUEL CAVITY PRESSURE #1, SCALED, FACT@R, UNITS
13 PpIC 1 0.1 PSIA ~-@XIDIZER INJECT@R CAVITY PRESSURE, SCALED, FACTOR, UNITS
14 PFIC2 1 0.1 PSIA -INJECT@R FUEL CAVITY PRESSURE #2, SCALED, FACTPR, UNITS
15 Ss 1 1.0 CNTS -SPARK SIGNAL, SCALED, SCALE FACT@R, UNITS
16 PFTI 1 0.1 PSIA -FUEL TURBINE INLET PRESSURE, SCALED, SCALE FACTBR, UNITS
17 PPTI 1 0.1 PSTA -PXIDIZER TURBINE INLET PRESSURE, SCALED, FACT@R, UNITS
18 TFI 1 118 218 DEGF ~-FUEL INJECTI@N TEMP., CAL TABLE, CAL TABLE ID'S, UNITS
19 T8I 1 118 218 DEGF -PXIDIZER INJECTION TEMP., CAL TABLE, CAL TABLE ID'S, UNITS
20 TC 1 120 220 DEGF -THERMPCPUPLE #1, CAL TABLE FLAG, CAL TABLE ID'S, UNITS
21 TC2 1 120 220 DEGF -THERM@CPUPLE #2, CAL TABLE FLAG, CAL TABLE ID'S, UNITS
22 TC3 1 120 220 DEGF , -THERMACPUPLE #3, CAL TABLE FLAG, CAL TABLE ID'S, UNITS
23 TC4 1 120 220 DEGF ~THERMPCPUPLE #4, CAL TABLE FLAG, CAL TABLE ID'S, UNITS
24 TC5 1 120 220 DEGF -THERM@CPUPLE #5, CAL TABLE FLAG, CAL TABLE ID'S, UNITS
25 TC6 1 120 220 DEGF ~THERMPCPUPLE #6, CAL TABLE FLAG, CAL TABLE ID'S, UNITS
26 . ~THIS CHANNEL N@T IN USE
27 -THIS CHANNEL N@T IN USE
28 -THIS CHANNEL N@T IN USE
29 ~THIS CHANNEL N@T IN USE
30 ~THIS CHANNEL N@T IN USE
31 ~THIS CHANNEL N@T IN USE
32 TFp: 1 118 218 DEGF -FUEL QRIFICE INLET TEMPERATURE, REQUIRED PARAMETER

TABLE 2.-1 Annotated Data Deck



8t

Card Column Data Card Explanation
fard Colum Explanation

2 3 4 5 6 7 8
1234567890123456789012345678901 2345678901234567890123456 78901 2345678901234567830
33 TPl 1 118 218 DEGF ~pXIDIZE PRIFICE INLET TEMPERATURE, REQUIRED PARAMETERS
34 TFT1 1 118 218 DEGF ~FUEL TURBINE INLET TEMP., CAL TABLE, CAL TABLE ID'S, UNITS
35 TOTI ] 118 218 DEGF -PXIDIZER TURBINE INLET TEMP., CAL TABLE, CAL TABLE ID'S, UNITS
36 -THIS CHANNEL N@T IN USE
37 : ~THIS CHANNEL N@T IN USE
38 -THIS CHANNEL N@T IN USE
39 -TRIS CHANNEL NPT IN USE
40 WFT 1 0.02 CFM -FUEL FLGWRATE TURBINE, SCALE FLAG, FACTPR, UNITS
41 wpT 1 0.01 CFM -PXIDIZER FLPWRATE TURBINE, SCALE FLAG, FACT@R, UNITS
42 ~THIS CHANNEL NPT IN USE
43 , ~THIS CHANNEL N@T IN USE
44 ~THIS CHANNEL N@T IN USE
45 - ~THIS CHANNEL N@T IN USE
46 -THIS CHANNEL N@T IN USE
a7 ~THIS CHANNEL NPT IN USE
48 ~THIS CHANNEL N@T IN USE
49 -THIS CHANNEL N@T IN USE
50 RUNNG T 1.0 -RUN ANNDTATIGN
118 2 -CAL TABLE ID CARD, TABLE N@., NP. @F PPINTS, 100 SERIES
0. 0. 5000. 5000, -PPINTS X1, Y1 X2, Y2 -
218 20 -CAL TABLE ID CARD, TABLE Np., N@. @F PPINTS, 200 SERIES
0. -302. 662. 0. 725. 30. 735, 35.  -PPINTS Xi, Y1 X2, Y2 X3, Y3 X4, Y4
746. 40. 757. 45, 768. 50. 779. 55, - X5, Y5 X6, Y6 X7, Y7 %8, Y8
790. 60. 801. 65. 812, 70. 823. 75. - X9, YO X10, YIO X171, Y11 X12, Y12
835, 80. 846. .85, 858, 90. 869. 9%5. - X13, Y13 X14, Y14 XI5, YI5  X16, Y16
881. 100, 892, 105. 904. 110. 4095, 137, - X17, Y17 X18, Y18  X19, Y19  X20, Y20
120 2 -CAL TABLE ID CARD, TABLE WP., N@. @F PPINTS, 100 SERIES
0. 2302, 5000. 5000. -PGINTS X1, Y1 X2, Y2
220 20 -CAL TABLE ID CARD, TABLE Np., N@. @F PPINTS, 200 SERIES
0. -302. 768. 50. 881. 100. 1000. 150, -POINTS X1, Yi X2, Y2 X3, Y3 X4, Y4
1126. 200, 1257. 250. 1394, 300, 1464. 325, - X5, Y5 X6, Y6 X7, V7 %8, Y8
1535, 350, 1608, 375. 1681. 400. 1756. 425, - X9, Y9 X10, Y10 XI1, Y11 Xi2, Y12
1832. 450. 1909, 475, 1986, 500. 2145, B50, - X13, Y13 X14, Y14 XI5, YI5  X16, Y16
2306. 600. 2471, 650. 2639. 700. 4095. 1137, - X17, Y17 X18, Y18  X19, Y19  X20, Y20
4255 .655 .46 1.0 .624 -PROGRAM CONSTANTS - AT, X@, D@@, DP@, KF
.42 1.0 7.9173 2.1275 0.0 -PROGRAM CONSTANTS - DH@, DPH, AC, AE, PAB
67.0 67.0 40.0 40.0 30.0 -PROGRAM CPNSTANTS - TFDS, TADS, PFDS, PPDS, PCS
00011 111 -PROGRAM LPGIC FLAGS
CASEND -DATA DECK TERMINATIEN CARD

TABLE 2.-1 Annotated Data Deck (continued)
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Data Card " - Explanation

Card Column _
2 3 4 5 6 7 8

12345678901234567890123456789012345678901234567890123456789012345678901234567890
v XQT CUR -BRING IN TAPE HANDLING ROUTINES
ERS -CLEAR USER PCF AREA
IN Y -READ IN SEC@ND FILE PN TAPE, PL@TTING PREGRAM
TRI ¥ -REWIND TAPE AND INTERLOCK
v XQT TRWPLT ~EXECUTE PL@TTING PROGRAM
ISCALX=1 ~USER WILL SCALE X-AXIS
XL@=0. -L@WER LIMIT PN X-AXIS
XHI=10. ~UPPER LIMIT §N X-AXIS
ISCALY=1 ~USER WILL SCALE Y-AXIS
YL@=0. ~LGWER LIMIT @N Y-AXIS
YHI=100. -UPPER LIMIT PN Y-AXIS
XLABEL=1D= C@MPUTER TIME SEC _ -ANNPTATION FOR X-AXIS
YLABEL=ID= THRUST LBS ~ANMBTATION FOR Y-AXIS
TITLE=ID= THRUST (LBS) -ANNGTATION FPR PLOT
PLAT=TC,1,F,1,ENDLST -PLOT THRUST AS A FUNCTIPN @F TIME
ENDPLT END PF PLAT 1
YLP=0, ~LPWER LIMIT N Y-AXIS
YHI=100. -UPPER LIMIT N Y-AXIS
YLABEL=ID= CHAMBER PRESSURE PSIA“. -ANNOTATIPN FOR Y-AXIS
TITLE=ID= CHAMBER PRESSURE (PSIA) -ANNGTATION FPR PLOT
PLET=TC,1,PC,T1,ENDLST -PL@T CHAMBER PRESSURE AS A FUNCTIPN @F TIME
ENDPLT -END @F PLPT 2
YLP=0. ~L@WER LIMIT BN Y-AXIS
YHI=300. -UPPER LIMIT @N Y-AXIS
YLABEL=ID= ENGINE SPECIFIC IMPULSE SEC - -ANNGTATIPN FPR Y-AXIS
TITLE=ID="ENGINE SPECIFIC IMPULSE {SEC) : -ANN@TATION F@R PLOT
PLPT=TC,2,ISP,2,ENDLST -PLPT SPECIFIC IMPULSE AS A FUNCTION @F TIME
ENDPLT -END PF PLOT 3
XL@=0. ~LPWER LIMIT @N X-AXIS
XHI=20. . -UPPER LIMIT @N X-AXIS
YL@=0. -LOWER LIMIT ON Y-AXIS
YHI=10000. -UPBER LIMIT PN Y-AXIS
XLABEL=ID= T@TAL IMPULSE -ANNBTATIPN FOR X-AXIS
YLABEL=ID= CHARACTERISTIC EXHAUST VEL@CITY FT/SEC -ANNTATIPN FOR Y-AXIS
TITLE=ID= CHARACTERISTIC EXHAUST VEL@CITY .VS. TPTAL IMPULSE ~ANNPTATION FPR PLOT
PLBT=1T,2,CSTAR,2,ENDLST -PL@T CSTAR AS A FUNCTIGN @F T@TAL IMPULSE
ENDPLT -END §F PLOT 4
XLABEL=ID= CPMPUTER TIME SEC ~ANNBTATIPN FER X-AXIS
YLABEL=ID= STANDARDIZED ENGINE SPECIFIC IMPULSE SEC -ANN@TATIPN FER Y-AXIS
TITLE=ID= STANDARDIZED ENGINE SPECIFIC IMPULSE ‘¢SEC) ~ANNTATIPN FOR PLOT
PLPT=TC,2,ISPS,3,ENDLST -PL@T STANDARDIZED ISP AS A FUNCTI@N GF TIME

TABLE 2.-1 Annotated Data Deck {continued)
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Explanation
6 7 8 '

-END @F PL@T &

~-END @F PL@TS F@R THIS FILE @F DATA
-END @F THIS RUN

-END @F FILE

Data Card
Card Column
1 2 3 4 5

12345678901234567890123456785012345678901234567890123456789012345678901234567890
ENDPLT

ENDFIL

ENDRUN

v EPF

TABLE 2,-1 Annotated Data Deck {continued)



3. PROGRAMMER'S GUIDE
3.1 PROGRAM DESCRIPTION
Data Reduction Program - HCO11C

This program has been designed to perform data acquisition, reduction, and
analysis information. recorded on magnetic tape by a SEL 600 12-bit, 50-channel
analog/digital converter. The converter multiplexes the data in a unique non-
sequential cyclic manner. One cycle or sample consists of sampling channels
1-40, channels 1-30, and channels 41-50. The sampling rate for channels 1-30
(500 S/S) is double that of channels 31-50 {250 S/S)}. Each 36-bit word in the
data stream consists of ‘three 12-bit packed words.

The program reads the SEL-600 data tepe with NTRAN in 801-word records.
Each word is then unpacked into three words and placed in a storage array of
dimension 2403. Data in this array is demultiplexed into 50 channels and placed
in another array of dimension 60 X 50, each column representing one channel of
data. In order to produce a uniform sample rate of 250 samples per second,
those parameters which are recorded twice within one sample are sﬁmp1y arith-
metically averaged. The parameters which are recorded once within one sample
are transferred along with the averaged values to correspond with the time
associated with the midpoint of the sample. The quantity of data is further
reduced by combining 5 samples into one by simple averaging with the associated
time of the center sample. One channel of the fifty contains a square pulsé
which recenters the averaging window and triggers analysis of the reduced data.
Based on a threshold-crossing criterion, the beginning and end of the pulses
are determined. This activates a recentering of the averaging window to coin-
cide with the beginning of the start and shutdown transients. The subset of
data defined by the pulse start and'stop-time is then reordered (since there
is no unique relationship between channel number and type of data) and is
input to the engfneering routines. Results are then output according to the
user's specifications (paper, historical tape, microfilm).

The historical tape format is compatable with the input format required
by the plotting program, TRWPLT. To create plots, TRWPLT is used in a double
execution with HDOT1C. The user also has the option to simply obtain a dump
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of raw data which has been demultipiexed and converted into engineering units.
A complete Tisting of the program is presented in-Appendix IV.
3.2 PROGRAM INTERFACES

This section presents cross references of the following nature; 1) entry
point cross reference, 2) common block cross reference, 3) intermediate storage
on drum and fastrand files. Section 3.2.4.prov1des a complete description of
each common block and the blank common storage. '

3.2.1 Entry Point Cross Reference

Table 3-1 gives a cross reference of calling and called subroutines, so
Also included in the cross reference are system Tibrary functions.t

CALLING ROUTINE
HDOTIC  CHEWER  FILTRT  FILTR2  JHYDE QUTPUT  RATED SHAGER

AVRGR X
BLKDTA
CDNPUT
CHEWER
CRZ2TAP
FILTR1
FILTR2
HGAMMA
HZH X
JHYDE

PGAMMA
QUTPUT X X

PXZPX X
RATED

SHIFT X

SWAGER X X

ZERB X

>< ol e S
> p s

>

SYSTEM FUNCTIONS

NTRAN
FLD
AMINT. X

AMAXT X

ABS X
M@D

> e
>

SQRT X X

TaplguBe]l. Entry Point Cross Reference
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3.2.2 Common Block Cross Reference

Tible 3-2 shows the usage of the common blocks and blank common by each
subprogram in HDO1186.

GLOBAL STORAGE

=
=
=
=.
=
o
~E5E SoniE 4 oo
Z2S,5HS 2, BeesE
n oo RECERERSISEEREES
HDO11C X X X X
AVRGR X
BLKDTA | X X X X X X X X X X X
CONPUT X X X X X CX X X
CHEWER | X X X X X X X X
> | CR2TAP X
= |FILTRI | X X X
S |FILTR2 | X X X X
2 | JHYDE X X X X .
= |QuTPUT | X X X X X X X X X;
@ | RATED X X X X X X
SHIFT X
SWAGER | X X X X X X X X X
ZER® X

Table 322 Global Storage Cross Reference

3.2.3 Use of Intermediate Storage Devices

As presently constructed the program uses one drum file on every run.
Its physical unit designation is 2; its logical unit designation is B; it
is referenced in the program through the variable I@TAPE. A1l card images
which pertain only to HPO11C are stored in this file. In this manner, the
program has ready access to the input data for each puise.

When plots are required and a double execution is performed, the logical
unit F, physical unit-8 is utilized as a fastrand file. This allows HDO11§
to store the plot data on this file where it will still be available for
TRWPLT to use when it is executed. A drum file is not permissable, as data
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stored on drum files is not available from one execution to the next. It
would be possible to assign this file to a working tape if the user -
desires. However, using a fastrand file relieves the user of the necessity
of keeping track of tapes.

3.2.4 Description of Blank and Block Common

This section describes each variable stored in blank or block common.

3.2.4.1 Blank Common

Storage: 7137 cells

Yariable Type Dimension Units Description
ENGDAT Real 9,100 - Contains data calcuiated in

the engineering routines.

ENGRAT Real 9,50 - Contains data calculated by
the engine performance stan-
dardization routines.

FILTI Real 40,57* -- Contains the SEL 600 data after
the first filtering process, a
simple arithmetical averaging.

FILT2 Real 9,53%* -- Results of the second compression
or filtering are stored here.
Also, computed time is stored in
this array.

STARE . Real 60 ,53%** - When the SEL 600 data tape is
de-multipiexed so that each
channel is identifiable, it is
stored in this array.

* Each column in the array corresponds to one channel. The 51st column
is not being used.

ok Each column in the array corresponds to one channel. Columns 51 and
52 have time stored in them. Column 53 is not in use.

***  Each column in the array corresponds to one channel. Each row corre-
sponds to one sample {one cycle) of forty channels.

3.2.4.2 Block Common C@OMRAT

Storaoe: 47 celle
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Yariable Type Dimension Units Description

AE Real 1 ing Area of nozzle exit

ATTC Réal 1 in Area of nozzle throat thermally
compensated

CFNSVY Real 1 -- Standard theoretical vacuum
thrust coefficient .

CFSTD Real 1 -- Standard thrust coefficient

CFSTDY Real 1 - Standard thrust coefficient at
vacuum

CFSY Real 1 -- Theoretical thrust coefficient
at vacuum

CSTASD Real 1 ft/sec Standard characteristic exhaust
velocity (C*)

CSTAT Real ] ft/sec Site theoretical C* at 30 psia
nozzle stagnation pressure

CSTATS Real - 1 ft/sec Standard theoretical C* at 30
psia nozzle stagnation pressure.

DPF Real ] psia = Pressure differential from inter-
face to combustion chamber for fuel

DPFS Real 1 psia Pressure differential standard

interface to calcuiated chamber
pressure for fuel

DP@S Real 1 psia Pressure differential standard
interface to calculated chamber
pressure for oxidizer.

ECFSTD Real i -~ Standard thrust efficiency coef-
ficient

ECFS Real 1 - Site thrust efficiency coefficient

EPS Real 1 -- Ratio of exit area to thermal

corrected throat area of nozzle

ETAC Real 1 -- Site C* efficiency

FSTD. Real 1 1bf Standarddthrust

IRATED Integer 1 -- Logic flag used to indicate use of
engine performance standardization
routine

=0 - do not use routine
=] - use routine

ISPS Real 1 sec Standard specific impulse

MRS Real 1 - Standard mixture ratio

PAB Real 1 psia Pressure ambient

PCCI Real 1 psia Calculated chamber pressure at
injector face

PCCIA - Real 1 psia Adjusted calcualted chamber pressure
at injector face

PCE Real 1 psia Chamber pressure convergence criteria

PCS Real 1 psia Standard chamber pressure

PD@ Real 1 psia Pressure differential from interface
to combustion chamber for oxidizer

PFD Real 1 psia Pressure of the fuel at interface

PFDS Real 1 psia Standard pressure of the fuel at

. interface
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Variable

PNSS
P@D
P@DS

RFD
RFDS

R@D
RPDS

TFD
TFDS

T0D
TODS

WOPTFS
WDPTAS
WDATTS

Type
Real
Real
Real

Real
Real

Real
Real

Real
Real

Real
Real

Real
Real

Real

Dimension

Units

— —

3.2.4.3 Block Common COMRT1

VYariable

PABT
PCS]
PFDST

P@DS]

TFDS1

T@DST

Storage: 6 cells

Type
Real
Real

Real

Real

Real

Real

Dimension

psia
psia
psia

1b/cu ft
1b/cu ft

1b/cu ft
1b/cu ft

°F
°F

°F
°F

1b/sec
1b/sec
1b/sec

Units

1
1
1

3.2.4.4 Block Common ENG

Storage: 18 cells

psia
psia

psia

psia

°F

°F

- 56..

Description

Standard nozzle stagnation pressure
Pressure of the oxidizer at interface
Standard. pressure of the oxidizer
at interface

Density of the fuel at interface
Standard density of the fuel at
interface

Density of the oxidizer at interface
Standard density of the oxidizer at
interface

Temperature of fuel at interface
Standard temperature of fuel at
interface

Temperature of oxidizer at interface
Standard temperature of oxidizer at
interface

Adjusted fuel flowrate to standard
values

Adjusted oxidizer flowrate to standard
values

Total adjusted propellant flowrate
to standard values

"Description

Value of pressure, ambient used if
not changed by input

Value of standard chamber pressure
used if not changed by input

Value of standard pressure of fuel
at interface used if not changed
by input .

Value of standard pressure of oxi-
dizer at interface used if not
changed by input

Value of standard temperature of
the fuel at interfate used if not
changed by input

Value of standard temperature of
the oxidizer at interface used if
not changed by input



Variable Type Dimension Units Description

—
[

AC Real 1'n2 Chamber area
AT Real 1 in Throat area
CF1 Real 1 -- Constant used to compute fuel and
oxidizer flowrates
CF2 Real 1 -- Constant used to compute oxidizer
gas compressibility factor
CF3 Real 1 - Same as CF2 '
CF4 Real 1 - Same as CF2
DCSTAR Real 1 - Constant additive factor to C*
DH@ Real 1 in Fuel orifice diameter
D@Y Real 1 in Oxidizer orifice diameter
DPH Real 1 in Fuel upstream pipe diameter
DPO Real 1 in 5 Oxidizer Upstream pipe diaméter
G Real 1 ft/sec Earth's gravitational acceleration
. (local)
GAMMA Real 1 - Ratio of specific heats of oxidizer
_ and fuel
K Real 1 -- Coefficient used in computing nozzle
stagnation pressure
KF Real 1 -- Coefficient of discharge of fuel
orifice )
K@ Real 1 - Coefficient of discharge -of oxidizer
orifice
MwWH . Real 1 1b/moTle  Molecular weight of hydrogen
MW@ Real 1 1b/mote  Molecular weight of oxygen
3.2.4.5 Block Common FACTOR
Storage: 3418 cells
Variable Type Dimension Units Description
BIAS Reatl 51 -- Contains input biases for each channel
IB Integer 51 -- Input logic flag for use of bias

=0 - do not use bias
=1 - use input bias
IC Integer 51 -- Input logic flag for use of cali-
bration curves
=0 - no cal curve:
=1 - use input cal curves

IRUNNG Integer ] - Contains run ID stored in it. 10D
comes from data tape.

Is Integer 51 -- input logic flag for use of scale
factor

=0 - no scale factor
=1 - use input scale factor

NP1 Integer 51 -- Array containing number of points
in 100 series cal curves.

NP2 Integer 51 -- Array containing number of points
in 200 series cal curves.

SCALE Real 51 -- Contains scale factors for each
chaanel
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Variable Type Dimension

TABX1 Real 51,10
TABX2 Real 51,20
TABY] Real 51,10
TABY2 Real 51,20

3.2.4.6 Common Block FILES

Storage: 11 cells

Variable Type Dimension
BEGFIL Integer 1
IBL Iinteger 1
IDUMP Integer 1
ILINE Integer 1
INT Integer 1
IPC Integer 1
IPLAT Integer i
MXFILE Integer 1
NDP Integer 1
NLINES Integer 1
NP Integer 1

..b8.

Description

Contains abscissa values for 100
series cal curves
Contains abscissa values for 200
series cal curves
Contains ordinate values for 100
series cal curves
Contains ordinate values for 200
series cal curves ’

Description

Starting file on data tape
Flag which indicates ‘BLPCK I'
output is to be produced-:
=) - do not output 'BL@CK I'
report
=1 - report- 'BLPCK I' output
Logic flag used to dump a pulse on
data tape
=0 - do not dump pulse
=1 - dump data pulse
Line counter for printed output
Logic flag data tape initialization
has been done
=0 - data tape not initialized
=] - data tape positioned
properly
Printer control flag
=0 - do not produce printed

output

=] - print every 5th computed
point

=2 - print every 10th computed
point

Logic flag to control creation of a
data plot tape
=0 - do not create a plot tape
=] - create a plot data tape
Maximum number of consecutive end-
of-file marks allowed on data tape
before stopping run
Number of pulse on data tape to be
dumped
Maximum number of lines on a page
Number of pulses to process



3.2.4.7 Block Common FLAGS

Storage: 5 cells

Yariable Type Dimension Units
ISCAN Integer 1 -
ISEND Integer 1 -
ITPN Integer 1 -
LAST Integer 1 --
LABK Integer 1 --
3.2.4.8 Block Common FUNCTN

Storage: 200 cells
Variable Type Dimension Units
CX Real 100 --
CY Real 1000
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Description

Flag used to indicate the program
has scanned the next record for
detection of an engine off or engine
on command )
=0 - next record not yet scanned
=] - next record has been scanned
Flag to indicate to the main routine
to use the previous record in engi-
neering logic
=0 - not ready to use previous
record
=1 - ready to use previous record
Logic flag to keep the program from
detecting an engine off command before
an:engine on command due to noise in
the data
=0 - no noise @R data
=1 - noise in the data has
caused engine off before an
engine on to be detected
Last record on data tape has been
read and needs to be processed
=0 - Tast record has not been
read
=] - last record has been read
Logic flag to indicate program is
ready to read ahead one record to
scan it for engine off or engine on
command
=0 - not ready to read ahead
=1 ~ program ready to read ahead

Description

Data points along abscissa for compu-
tation of contraction ratio which

is area of combustion chamber to

area of throat.

Data points along ordinate for compu-
tation of contraction ratio which

is area of combustion chamber to area
of throat :



3.2.4.9 Block Common ICT

Storage: 2 cells

Variable Type Dimension Units
ICT1 Integer 1 C--
NPCONY Integer 1 -~

3.2.4.10 Biock Common LABELS

Storage: 208 ceils

Variable Type Dimension Units
IPPINT Integer 8 -
LABELS - Integer 50 --
LABENS Integer 100 ~-
LABRAT Integer 50 --

3.2.4.11 Block Common R@WS

Storage: 13 cells

Variahle Type Dimension Units
IBEGIN Integer 1 -
IFY Integer 1 --
INITL Integer 1 -

- 60

Description

Counter used to determine when output
should be reported
Logic flag which indicates that the
engine performance standardization
routine did not converge on an answer
=0 - convergence was obtained
=1 - convergence was not obtained

Description

Contains the location of the eight
variables, located in the FILT2 array,
which are mandatory for the engineer-
ing routine

Contains the alphanumeric name of each
channel in BCD. Used for output and

.as identifiers on the plot tape.

Contains the alphanumeric name of each
engineering output parameter in BCD.
Used for output and as identifiers on
the plot tape.

Contains the alphanumeric name of each
engine performance standardization
parameter in BCD. Used for output

and as identifiers on the plot tape.

Description

Flag used:to give starting Tocation
in the FILT1 array to begin the
second filtering
Identifies the channel the fire
voltage is in
Logic flag to jndicate an initiali-
zation pass through a subroutine
=0 - not an initialization pass
=1 - initialize all variables
in the subroutine
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Variable

IPN

IQUIT

IROW

JEND

JPN

JROW

KKPBEG
KKPEND
KKSAVE

LSTPTS

Type

Integer

Integer

Integer

Integer

Integer

Integer

Integer
Integer

Integer

Integer

Dimension

Units

1

3.2.4.12 Block Common TIME

VYariable

N

Type

Integer .

Storage: 1 cell

Dimension

Units

1
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Description

Logic flag that gives the status of
the engine _

=-1 - #iring has terminated

=0 - engine has not been fired

=1 - engine is on
Flag, which when set, will not allow
any engineering calculations to take
place until the next puise.

<99999 - yse engineering routines

299999 - do not use engineering

routines unti] next pulse

Flag giving the row in the FILTZ array
in which the engine on command was
sensed in some data record
Flag used to indicate the engine is
definitely off and that the sensed-off
command was not a data dropout

=0 - status indeterminate from

this flag alone

=1 - engine has definitely gone off
Flag used to indicate the engine is
definitely on and that the sended-engine
on command was not a data dropout

=0 - status indeterminate from

this flag alone

=] - engine is definitely on
Flag giving the row in the FILTZ array
where the engine off command was sensed
in some data record
Row in FILT? array where engine on
command was first detected
Row in FILT] array where engine off
command was first detected.
Used to save the value of the subscript
of the Tast row of the FILT1 array which
was averaged in the FILTRZ subroutine
Number of points in the integration
scheme after the engine-off command
is sensed i

Descriétion

Number of rows of the FILT1 array that
have been averaged. Used to calculate
the time of that average.
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3.2.4.13

Variable

TIMLST

3.2.4.14

Variable

IPTAPE
MICR@T

PLTAPE

UNIT

Block Common TIMLST

Storage: 1 cell

Type Dimension

Real 1

Block Common UNITS

Storage: 4 cells

Type Dimension
Integer 1
Integer 1
Integer 1
Integer 1

Units

sec
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Description

Contains the Tength of the pulse in
seconds

Description

Intermediate input far the storage of
the input card images

When microfilm output is requested
this referencesthe tape drive the
microfilm output tape is mounted on
When 4020 plots are desired, this is
the unit, fastrand or tape, on which
is stored the plot data

References the tape drive that has the
data tape mounted on it
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3.3 SUBROUTINE DOCUMENTATION

This section presents detailed descriptions of each subprogram in
the HEPCAT (HDO11C) program. The descriptions include the function of
each subprogram, its entry points, core requirements, external references,
the common blocks used and internal symbols used. A basic Togic diagram
is also included to show the logic of each subprogram.

3.3.7 MAIN PROGRAM HDOT1C

3.3.1.1 Introduction

HDOT1C is the master Togic routine of the program. Its function is
to keep the three basic portions of the program, input, calculations and
output, in the proper sequence.

3.3.1.2 Method

When execution of the program begins, the first function under-
taken is to put the input card images in an intermediate data file. Upon
completion of this task, the data cards are read in and checked for errors.
A Toop is then defined which consists of reading the data tape, checking
for errors, demultiplexing the data, filtering the data, performing
engineering calculations if the engine is on, and reporting the results.
This Toop is redefined for each pulse processed.

3.3.1.3 Entry Points

This routine has one entry point, the execution name of HDO11C.

3.3.1.4 Core Requirements

86 cells
3.3.1.5 Subroutines Called

CDNPUT
CHEWER
CR2TAP
FILTRI
FILTR2
JHYDE

GUTPUT
SWAGER
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3.3.1.6 Common Cross Reference

Reference Sect{on Conmmon Varjables Used
3.2.4.6 FILES ) IDUMP, INT, IPLOT
3.2.4.7 FLAGS ISEND, LAST, L@@K
3.2.4.11 RPUS IpN, IQUIT, JPN
3.2.4.14 UNITS PLTAPE

There are no internal variabies in this routine.
3.3.1.8 Logic Diagram

. The basic logic of the main program is shown in Figure 3-1.
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Figure 3-1

DRIVER
HDOIIC

Y

PUT CARD
IMAGES ON
INTERMEDIATE
DATA FILE
"CR2TAP"

1

PROCESS
CARD INPUT
DATA.
"CDNPUT"

l

PROCESS
INPUT DATA
TAPE.
"CHEWER"

LAST
RECORD ON
FILE?

ALL

PULSES

PROCESSED
?

Main Program (HDO11C) Logic Diagram
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IS
PULSE
BEING

DUMPED

o

NO

DO FIRST
FILTERING OF
DATA. .
"FILTRI"

DO WE
HAVE TWO
RECORDS TO
LOO;( AT

DO SECOND
FILTERING
PROCESS
"FILTR2"

READY
TO DO

ENGINEERING

PROCESS?

Figure 3-1 Main Program (HDO11C) Logic Diagram (continued)
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SCALE, BIAS
OR USE
CALIBRATION
CURVES
IIJHYDEII

IS
THIS A
DATA DUMP

YES

ANY
MORE
ENGINEERING
CALCULATIONS

NO

DO
ENG INEERING

CALCULATIONS
"SWAGER"

QUTPUT
RESULTS
"ouTPUT"

Figure 3-1 Main Program (HDOT1C) Logic Diagram (continued)
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WAS
LAST RECORD
JUST
PROCQESS ED

IS
PLOT TAPE

BEING MADE
?

PUT
END OF
FILE ON
PLOT

TAPE

Figure 3-1 Main Program (HDO11C) Logic Diagram (continued)
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3.3.2 SUBPROGRAM AVRGR

3.3.2.1 Introduction

This subprogram has one purpose - to filter five samples of the FILTI
array into one sample of the FILT2 array giving a smoother data base.

3.3.2.2 Method

Given five samplies of one channel measurement, the subroutine filters

these samples producing one sample.

3.3.2.3 Entry Points.

This subroutine has one entry point, AVRGR. There are three arguments.

Argument Type

KK Integer
ISTART Integer
ISTOP Integer

3.3.2.4 Core Requirements

70 cells

3.3.2.5 Common Cross Reference

Reference Section
3.2.4.1

Common
Blank

3.3.2.6 Internal Symbol Definition

Symbol Type Dimension Units
I Integer 1 --
MM Integer 1 --

3.3.2.7 Logic Diagram

Description

Channel being averaged, row
subscript in the FILT1 array.
Start column in khe FILT1 array
for the averaging technique
Stop column in the FILTT array
for the averaging technique

Variables Used
FILT1, FILT2

Description

Subscript controlling the channel
of the FILT] array which is being
filtered

Subscript cortrolling the sample
of the FILT] array being filtered.
Also used to store the filtered
samples into the correct column
of the FILTZ array.

A diagram depicting the Togic of Subprogram AVRGR is presented

in Figure 3-2.
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SUBPROGRAM
AVRGR

AVERAGE FIVE SAMPLES
OF DATA FROM ONE
CHANNEL INTO ONE
SAMPLE. DO FOR ALL
FIFTY CHANNELS

RETURN

Figure 3-2. Subprogram AVRGR Logic Diagram

70



3.3.3 SUBPROGRAM*BLKDTA
3.3.3.1T Introduction

This is a block data routine used to initialize the arrays and different
dogic flags to some preset value until changed by input or program calculation.

3.3.3.2 Common Cross Reference

Reference Section

3.2.4.1

3.2.4.3

3.2.4.4

3.2.4.5

3.2.4.6

3.2.4.7

.4.8

4.10
A1
4012
4.14

W oW W W W
N N RN

3.3.3.3 Logic Diagram

Common

Blank

CEMRT1

ENG

FACT@R

FILES
FLAGS

FUNCTN
LABELS
ROUWS
TIME
UNITS

. Variables Used

ENGDAT, ENGRAT, FILT1, FILTZ,
STPRE

PAB1, PCS1, PFDS1, P@DST,
TFDS1, T@DS1

CF1, CF2, CF3, CF4, DCSTAR,
G,  GAMMA, K, MWH, MW@

BIAS, IB, IC, IS, NP1, NP2,
SCALE, TABX1, TABX2, TABYT,
TABY2

BEGFIL, IDUMP, INT, MXFILE,
NLINES, NP

ISCAN, ISEND, IT@N, LAST,
LPOK,

CX, CY

LABELS, LABENS, LABRAT

IFV, I@N, J@N, LSTPTS

N

I@TAPE, MICRAT, PLTAPE, UNIT

The logic of Subprogram BLKDTA is presented in Figure 3.3
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SUBPROGRAM Y -
BLKDTA

INITIALIZE

ALL VARIABLES
IN DATA
STATEMENTS IN
ROUTINE

i
Cow D

Figure 3.3 Subprogram BLKDTA Logic Diagram
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3.3.4 SUBPROGRAM CDNPUT
3.3.4.1 Introduction

Subprogrém CDNPUT 1is the routine used to read and decode the user card
input.

3.3.4.2 Method

As each channel data card is read, all appropriate error checks are made
and reported if errors are detected. The rest of the channel cards will be
scanned for errors but no puise will be processed. If no errors are found,
the calibration curves will be read and assigned to the proper channel. The
program constants are read, after which the logic flag card is read. If a
plot tape is desired, the subroutine writes the identifyipg records at the
beginning of the tape.

3.3.4.3 Entry Points

There is one entry point to this subprogram; it is through the name
CDNPUT. There are no caliing argumetits.

3.3.4.4 Core Requirements

878 cells.

3.3.4.5 Common Cross Reference

Reference Section Common Variables Used
3.2.4.2 COMRAT PAB, PCS, PFDS, P@DS, TFDS,
' T@DS

3.2.4.3 COMRT1 PAB1, PCS1, PFDST1, P@DS1,
TFDS1, T@DST

3.2.4.4 ENG AC, AT, DH@, Dp@, DPH, DPO,
KF, K@

3.2.4.5 FACT@R RIAS, IB, IC, IS, NP1, NP2,
SCALE, TABX2, TABX2, TABY1,
TABY?2

3.2.4.6 FILES IDUMP, IPC, IPLOT, NDP, NP

3.2.4.10 LABEES IPPINT, BABELS, LABENS,
LABRAT

3.2.4.11 RAWS IFV, INITL

3.2.4.14 UNITS I@TAPE, MICRAT, PLTAPE
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3.3.4.6 Internal Symbol Table

Variable Type Dimensions Units Description

BIASIN Real 1 .- Temporary storage for the
bias factor input by user

I Integer 1 - Do Toop index variable

IBLANK Integer 1 - Contains BCD blanks. Used

to check for a channel card
with no parameter name

ICOUNT Integer 1 - Number of 100 series cali- .
bration tables that must
be read

ICQUTI Integer 1 - Number of 200 series cali-

' bration tables that must
be read

ID Integer 1 - Input channel number

IER Integer 1 - Error condition flag

= (0 -No input error
= 1 -Some error in input
deck
IIFY Integer 1 - BCD word which contains FV.

Used to search for fire
voltage channel

IL Integer 1 - Temporary storage
ILL Integer 1 - Do loop index variable
INAM Integer 8 - Contains the BCD names of

the eight required engis
neering parameters

INDEX Integer 1 - Contains total number of
distinct calibration tables
that must be input

IT Integer 50 - Temporary storage array con-
- taining the 100 series

curve ID

ITABL1 Integér 1 - Temporary storage to read
100 series table ID into

ITABLZ Integer 1 - Temporary storage to read
200 series table ID into

ITAB] Integer 50 - Used to store ID into for
the 100 serijes table

ITAB2 Integer 50 - Used to store ID into for
the 200 series table.

ITYPE Integer 1 T - Used to identify record
type on creation of plot
tape

IT1 Integer 1 - Temporary storage array

containing the 200 series
cal curve IDs

123 Integer 1 - Used to print the number of
data words in a type two
plot record

142 Integer 1 - Used to print the number
of data words in a type threé
ptot record

14



Variable Type Dimensions Units Description

152 Integer 1 - Used to print the number of
data words in a type one
plot record

J Integer 1 - Do Toop index variable

KK Integer 1 - Do loop index variable 1in
an impiied do loop

LL Integer 1 - Do loop index variable -

N Integer 1 - Do Toop index variable

_NAME Integer 1 - Yariable containing BCD
channel name

NBIAS Integer 1 - Bias flag

NCALCR Integer 1 - - Calibration curve flag

NSCALE Integer 1 - Scaling flag

NUMTAB Integer 1 - Flag containing calibration
curve identification

TABX11 Real 20 - Temporary storage for abscissa
values of cal tables

TABY11 Real 20 - Temporary storage tor ordi-
nate values of cal tables

TC Real 1 - Contains BCD name for com-
puter time in plot tape

TR Real 1 - Contains BCD name for pulse

reference time in plot tape

3.3.4.7 Logic Diagram

The logic diagram for subprogram CDNPUT is provided in Figure 3-4.
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SUBPROGRAM
CDNPUT

INITIALIZATION
PASS
?

READ A
CHANNEL
DATA
CARD

SET SCALE
FLAG TO 2
AND SCALE
FACTOR TO 0.0

15
CHANNEL ONE
OF THE REQUIRED

PARAMETERS
?

YES

CALCULATE
SUBSCRIPT IN
POINTER ARRAY

15
THIS THE
FIRE VOLTAGE
CHANNEL

YES

CALCULATE
SUBSCRIPT OF
FIRE VOLTAGE

Figure 3-4 Subprogram CDNPUT Logic Diagram
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OUTPUT NO
ERROR

OR SCAL
MESSAGE e e

NOT SET
?

SET ERROR
FLAG ARE
BOTH FLAGS
SET?

STORE BIASES AND SET ERROR
SCALE FACTOR OR FLAG

CAL CURVES AS

NEED BE

. DATA NC
DECK READ

IN72

ALL

REQUIRED

PARAMETERS

PRESENT
2

WRITE
ERROR
MESSAGE

Figure 3-4 Subprogram CDNPUT Logic Diagram (Continued)
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ANY
OTHER ERROR
PRESENT

YES
STOP

ANY

CAL CURVES

REQUESTED
?

NO

YES

STORE CAL
CURVES WITH
APPROPRIATE
CHANNEL

READ
PROGRAM
CONSTANTS
AND LOGIC
FLAGS

y

STORE VALUE OF
PROGRAM CONSTANTS
IF USER DID

NOT [INPUT ONE

Figure 3-4 Subprogram CDNPUT Logic Diagram (Continued)
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HAS
PLOT FLAG
BEEN
SET?

' RETURN ’

HAS
PLOT FLAG
BEEN SET?

NO

WRITE
RECORD
IDENTIFIERS
FOR TYPE ONE,
TWO, AND
THREE
RECORDS

Figure 3-4 Subprogram CDNPUT Logic Diagram (Continued)
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3.3.5 SUBPROGRAM CHEWER

3.3.5.1 Introduction

Subprogram CHEWER is responsible for reading and demultiplexing the
data tape.

3.3.5.2 Method

Because the data tapes are not created by Fortran write statements, the
systems routine called NTRAN was used to process the tape. After being posi-
tioned to the proper file, a record of 801 words is read in. Error checks are
performed to ensure valid data. An error causes a message to be written and
processing moves to the next record. When the first record of a file is read,
all initialization.of the other routines takes place. Once the unpacking is
completed, the data is demuitiplexed and identified with the proper channel.

3.3.5.3 Entry Points

The subprogram has one entry point through the name CHEWER. There are
no calling arauments.

3.3.5.4 Core Requirements

3750 cells.

3.3.5.5 -Subroutines Called

CDNPUT
FILTRZ
FLD
NTRAN
QUTPUT
SWAGER
3.3.5.6:-Common Cross Reference
Reference Section Common Variable Used
3.2.4.1 BLANK ST@RE
3.2.8.5 FACTOR IRUNNG
3.2.4.6 FILES BEGFIL, IBL, IDUMP, ILINE,
INT, MXFILE, NDP, NLINES, NP
3.2.4.7 FLAGS ISCAN, ISEND, ITG@N, LAST, LOGK
3.2.4.11 ROWS INITL, IfN, JON
3.2.4.12 TIME N
3.2.4.13 TIMLST TIMLST
3.2.4.74 UNITS MICR@T, PLTAPE, UNIT
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3.3.5.7 Internal Symhol Table

Variable

DAT

I
I¢cC

IDATIN
IEND

IFLAG

IFLIP

IR

I1
I3

KNTFIL
L

M
NFILE
NREC
PCOUNT

3.3.5.8

Type
Real

Integer
Integer

" Integer

Integer

Integer

Integer

Integer

Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer
Integer

Integer

Logic Diagram
The basic Togic of subprogram CHEWER is presented in Figure 3-5.

Dimensions

Units

2403

1
1

802

v meed d

81

Description

Unpacked data is stored in this
array
Do loop index variable
Flip-fiop flag used in the demul-
tiplexing of the unpacked-data
Array the data is read into before
it i1s unpacked
Flag which indicates a puise has
been completely processed
= 0 -not finished with a puise
= 1 -finished processing a pulse
Flag to indicate the first record
of the file has just been read
= 0 ~first record has not been
read
= 1 -first record has just been
read
Fiag used to show a record was
sk1pped because of faulty data
0 -record not skipped
= 1 -record just read was skipped
Index of a computed go to statement
= 1 -~initialization for all sub-
routines must take place
= 2 -initialization has already
been done for this pulse
Subscript used in unpacking data
Subscript used in unpacking data
Subscript used in unpacking data
Subscript used in demultiplexing
data
Number of consecutive end-of-file
mails encountered on the data tape
Subscript used in demultiplexing
data
Subscript used in demultiplexing
data
Number of files passed on the data
tape
Number of records processed in a
file
Number of pulses processed



SUBPROGRAM
CHEWER

NEED
TO READ

AHEAD ONE RETURN
RECORD ?

HAS
LAST RECORD
BEEN READ ?

YES

|

s
SET END
THIS THE CONDITION
INITIAL FoAG
PASS?
[WRITE WRAP
SET INITIAL UP REPORT,

PASS FLAG
AND REWIND
DATA TAPE
'INTRAN'

RUN 1D, PULSE
NO., TIME ENGINE ON

INCREASE
PULSE COUNTER

PASS REQUIRED
NUMBER OF
END-OF-FILE
MARKS
'NTRAN'

ALL
PULSES
PROCESSED ?

SET END-OF-
YES ! PROCESSING
FLAG

{ RETURN ]

NO

READ A
RECORD OF

DATA
'NTRAN'

Figure 3-5 Subprogram CHEWER Logic Diagram
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WRITE
ERROR
MESSAGE

UPDATE RECORD
COUNTER TO

BE ABLE TO
COMPUTE
CORRECT TIME OF
SAMPLES

EOF

MAX YES | WRITE
MARK CONSECUTIVE
ENCOUNTERED | ERROR
?NT EOF AQARKS MESSAGE

NO

RESET LOGIC
FLAGS

¥

{ RETURN )

CORRECT
RECORD
LEN’PTH

15
THIS FIRST
RECORD OF

WRITE
ERROR

MESSAGE

PULSE
2

YES

INITIALIZE
ALL FLAGS AND
SUBPROGRAMS

]
"UNPACK AND
DEMULTIPLEX
DATA

Y

( RETRN )

Figure 3-5 Subprogram CHEWER Logic Diagram (Continued)
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3.3.6..SUBPROGRAM CR2TAP-°

3.3.6.1. Iatrodiction

Subprogram CR2TAP is used to read card images from the system input
tape and write them on an intermediate data file.

3.3.6.2 Method

After rewinding the intermediate storage device, the routine defines a

loop consisting of reading a card image from the system input tape, writing‘

the card image on the intermediate storage device, and checking for the end
of the data deck. When the end card is reached, an end-of-file:mark is
placed on the intermediate storage device and it is rewound in preparation

to being used.

3.3.6.3 Entry Points

This routine has one entry point, CR2TAP, and has no calling arguments.

3.3.6.4 Core Requirements .

395 cells

3.3.6.5 Common Cross Reference

Reference Sectijon

3.2.4.14

Common Variables Used

UNITS

3.3.6.6 Internal Symbol Table

Variable Type

I ) Integer
IDATA Integer
IEND Integer

3.3.6.7 Logic Diagram

Dimension

IQTAPE, MICROT

Units Description

1
14

-- Subscript in read statement and
write statement

-- Card images are read into this array
and written out of 1it.

- Read terminator. Contains the BCD
data, ‘CASEND'. When this word is
encountered in the read statement,
the data deck has been completety
transferred from the system input
tape to the intermediate data file.

The basic Togic of subprogram CR2TAP is presented in Figure 3-6.
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SUBPROGRAM
CR2TAP
]

REWIND
INTERMEDIATE
DATA
FILE

WRITE CARD
IMAGE ON
INTERMEDIATE
DATA FILE

END OF
CARD DATA

DECK
?

NO

PUT END~OF-

FILE MARK ON

INTERMEDIATE
DATA FILE

[

REWIND
INTERMEDIATE
DATA FILE

Y

{ RETURN )

Figure 3-6 Subprogram CR2TAP Logic Diagram
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3.3.7 SUBPROGRAM FILTRI

3.3.7.1 Introduction

FILTRT has been designed to perform the first filtering of data and to
determine when the fire voltage crosses the threshold value (3300 counts).

3.3.7.2 Method

Subroutine FILTRT is used to smooth data points by simple arithmetic
averaging. Two points from the STORE array are combined into one and placed
in the FILTT array. After this occurs, FILTR1 searches for the point in time
the fire voltage crosses the threshold or for the point the fire voltage drops
beTow the threshold value.

3.3.7.3 Entry Points

There is one entry point through the name FILTR1. There are no calling
arguments.

3.3.7.4 Core Requirements

392 cells.

3.3.7.5 Common Cross Reference

Reference Section Comron Variables Used

3.2.4.1 BLANK FILT1, ST@RE

3.2.4.7 " FLAGS ISCAN, IT@N, L@PK
3.2.4.11 REBWS IFV, IPN, KKPBEG, KKPEND

3.3.7.6 Internal Symbol Table

Variable Type Dimension Units Description.
I Integer 1 - Do loop index variable
IADD Integer 1 - Starting point for storage into the

FILT1 array

1J Integer 1 - Row subscript for the FILT] array
M1 Integer 1 - Do loop index parameter -

J Integer 1 - Do Toop index variable

KM Integer 1 - 0dd row subscript for ST@RE array
KMP1 Integer 1 - Even row subscript for ST@RE array
KPBEG Integer ] - Beginning row in the ST@RE array

containing the fire voltage signal
that has gone over the threshold
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3.3.7.6 Internal Symbol Table (cont)

Yariable Type ‘Dimension  Units Désc}iptigp

KPEND Integer 1 - Last row in the ST@RE array con-
taining the fire voltage signal
before it has dropped beiow the

threshold
M Integer 1 - Do loop index variable
THMAX Real 1 - Maximum threshold - fire voltage

must exceed this value for engine
to be considered "on"

THMIN Real 1 - Minimum threshold - fire voltage
Tess than or equal to this value
implies an engine “off" condition

3.3.7.7° logic Diagréﬁ

The basic Togic of subprogram FILTR1 is presented in Figure 3-7l
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SUBPROGRAM
FILTRI

15
LOOK AHEAD
FLA(;-,- SET

CALCULATE
SUBSCRIPTS

DO SIMPLE AVERAGING
OF TWO SAMPLES

INTQ ONE FOR
CHANNELS 1-30.
CARRY OVER THE
SINGLE VALUE OF
CHANNELS 31-50.

NO

15
FIRE VOLTAGE
CHANNEL BEING
LOOKED

AT
Y

HAVE

ALL SAMPLES

BEEN AVERAGED
2

RETURMN

15 FIRE
VOLTAGE ABOVE
THE THRESHOLD
VA!J.UE

@ YES

bl

ENGINE JUST

GO OFF.
]

Figure 3-7 Subprogram FILTR1 Logic Diagram
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SET 'ENGINE
OFF' FLAG AND
CALCULATE 5UB-
SCRIPT OF ROW .
[N FILT1 ARRAY
WHERE OFF IS
LOCATED

l

DID
ENGINE
JUST COME
ON?

SET 'ENGINE ON*
FLAG AND CALCULATE
SUBSCRIPT OF ROW

IN FILT] ARRAY
WHERE ON COMMAND
IS LOCATED

HAS
'ENGINE ON*
COMMAND BEEN SENSED
LONG ENOQUGH

TO NOT BE

A
NOI{SE

PULSE

?

NO

SET NOISE FLAG
AND TURN OFF
ALL FLAGS THAT

YES

RETURN

g

SAY ENGINE 15
ON

Figure 3-7 Subprogram FILTR1 Logic Diagram (Continued)
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3.3.8 SUBPROGRAM FILTR2

3.3.8.1 "Introduction

FILTR2 is designed to provide the second filtering process-averaging five
samples to form a single sample value. It also recenters the averaging window
when the fire voltage rises aboVe or goes below the threshoid.

3.3.8.2 Method

Untii the fire voitage rises above the threshold value, FILTRZ performs a
simple averaging process. When the rise in fire voltage above the threshold
value is detected, the filtering process stops until the next record is read.
This is to provide sufficient data to detect a noise spike., If the detected
'on' is not a noise spike the averaging is recentered around the time when
the fire voltage crossed the threshold value. At this point the averaging
process starts again. When the fire voltage drops below the threshold value,
the averaging window is recentered again. Simplie averaging is then continued
to the end of the data file being processed.

3.3.8.3 Entry Points

The name FILTRZ 1is the only entry point to this subroutine. There are
no calling arguments.

3.3.8.4 C(Core Requirements

1052 ceils.
3.3.8.5 Subroutines Called
AVRGR

SHIFT
ZERD

3.3.8.6 Common Cros§ Reference

Reference Section Common Variables Used ‘

3.2.4.1 BLANK ENGDAT, . ENGRAT, FILT1, FILTZ2, ST@RE

3.2.4.7 FLAGS ISEND o '

3.2.4.11 RBWS IFVY, INITL, I@N, IR@W, JEND, JRGW,
KKPBEG, KKPEND, KKSAVE

3.2.4.12 TIME N '
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3.3.8.7

Variable

DELT

I
ICENTR

ICNTT
ICNT2
ICNT3
ICNT4
IPTV
IPRINT
ISTART
ISTpP

J
JCENTR

JJ

KK
L@C

N@ISE

TREF
ISAVE

TTSAVE
TZERR

Internal Symbol Table

Type
Real

Integer
Integer

Integer
Integer
Integer
Integer
Integer

Integer
Integer

Integer

Integer
Integer

Integer
Integer
Integer

Integer -

Real
Real

Real
Real

Dimension Units
1 5ec
1 -

1 -
1 -
1 -
1 -
1 -
1 _
1 -
1 -
1 -
1 -
1 -
1 -
] -
1 -
] -
1 s5ec
1 sec
1 sec
1 sec

91

Description

Line interval between final
filtered data points
Do Toop index variable
Window centering flag for beginn-
ing of engine fire pulse
0 -Initial value
1 -Beginning of engine fire
puise detected and window center-
ing complete
Counter used to sequence events
Counter used to sequence events
Counter used to sequence events
Counter used to sequence events
Row subscript of FILTT array con-
sidered to be the beginning of
the engine fire pulse
Flag used for branching after entry
into subroutine
Starting row in the five element set
of FILTT values to be averaged
Ending row in the five element set
of FILTT values to be averaged
Do Toop index variable
Same as ICENTR except used for end
of enging fire pulse
Do Toop index variable
Starting row in averaging process
Row Tocation of the engine fire
pulse beginning or end in the five
element set of numbers in the filter
frame in which the change occurred
Ftag used to screen out noise
pulses, i.e., pulses which begin
and end in one physical record.
e -no noise encountered

-noise in this record, treat
as enagine off
Pulse reference time. Use to cal-
culate Tength of engine burn
Time reference initialized to zero
at beginning of each file and reset
for referencing at first and second
window centerings at the beginning
and end of each engine fire pulse
respectively
Temporary storage for the last time
saved
Initial time reference

i
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3.3.8.8 Logic Diagram

A logic diagram showing the major functions of subprogram
FILTRZ is provided in Figure 3-8.
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SUBPROGRAM
FILTR2

INITIALIZATION
?

SET ALL LOGIC
FLAGS AND
ARRAYS TO
STARTING VALUES

COUNT RECORD
AND UPDATE
FLIP-FLOF FLAG

l

HAS
EMNGINE COME
O’,N

NO

DO SIMPLE
AVERAGING FOR
ALL SAMPLES

IN FILT1 ARRAY
'AVRGR'

1S
THIS FIRST
TIME THE ON

YES

RETURN ’

]

CALCULATE
TIME OF
SAMPLE

i

RESUME

SIMPLE
AVERAGING USING
START AND STOP
INDEXES GIVEN
BELOW

IAVRGR'

RECENTER THE
AVERAGING WINDOW
MAKING THE MIDDLE
SAMPLE THE ROW OF
THE FILT} ARRAY
WHERE THE ON

WaAS FOUND

HAS BEEN
DETECTED

HAS
ENGINE GONE
OFF

@ YES

Figure 3-8 Subprogram FILTR2 Logic Diagram
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DO SIMPLE
AVERAGING FOR
ALL SAMPLES IN
FILTI ARRAY
'AVRGR'

CALCULATE
TIME OF
SAMPLES

( RETURN }

HAS
ENGINE JUST
BEEN DETECTED
OFF?

RECENTER THE
AVERAGING WINDOW
MAKING THE MIDDLE
SAMPLE THE ROW OF
THE FILT1 ARRAY
WHERE THE OFF WAS
FOUND

RESUME THE
SIMPLE AVERAGING
USING START AND
STOP INDEXES

© GIVEN ABOVE
'AVRGR'

DO SEMPLE
AVERAGING

FOR ALL SAMPLES
IN FILT)
ARRAY
'AVRGR'

Figure 3-8 Subprogram FILTR2 Logic Diagram (Continued)
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3.3.9 SUBPROGRAM HGAMMA

3.3.9.7 Introduction

HGAMMA calculates the specific heat ratio of gaseous hydrogen.

3.3.9.2 Method

The following equation is used to calculate the specific heat
ratio of gaseous hydrogen. The equation was developed from polynomial
curve fits of data available from the National Bureau of Standards
and other sources on gaseous hydrogen. The eguation presented is valid
for pressures up to 100 atmospheres and temperatures between 100° and

400° Kelvin.

GAMMAH =

where:

3.3.9.3 Entry

1.4 + 1.7916552 - 9.3494600E+01% 1/T + 3.4401152E+03%(1/T)2
_1.5811495E-02%T + 7.3710370E-05*T% - 1,9032770E-07+T°
+2.5607340E-10%T" ~ 1.3934965E-13*T°

-9.5212948E-03*P - 9.4796595E-06%P° + 4.7574151E-08*P°
-9.8875463E~05+T*P + 3,9974179E-07*T%*P - 3,3917970E-08*T*p?
~7.3903807E-10%TS%p + 3.0774794E-10%T2*p2

+5.2280539E-13%T *P — 4.6828143E-13*T *p°

Pressure in atmospheres
Temperature in degrees Kelvin

—
f

"Points

There is one entry point to this subprogram, HGAMMA. The routine has
three calling arguments.

Argument Type Dimension  Units Description

TFI Real 1 °F Fuel injection temperature

PFII Real. 1 psia Fuel ignitor injector pressure

GAMMAH Real 1 -- Specific heat ratio fTor gaseous
hydrogen

3.3.9.4 Core Reguirements

119 cells
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3.3.9.5 Internal Symbol Table

Yariable Type Dimension Units
PATM Real 1 ATM
T Real 1 °K

3.3.9.6 Logic Diagram

Description

Fuel ignitor injector pressure
converted to atmospheres.

Fuel injection temperature con-
verted to ®Kelvin

The basic logic of subprogram HGAMMA is presented in Figure 3-9.
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SUBPROGRAM
HGAMMA

CONVERT TEMPERATURE
IN DEGREES
FAHRENHEIT TO
DEGREES KELVIN

i

CONVERT PRESSURE
IN PSIA TO
PRESSURE IN
ATMOSPHERES

l

CALCULATE THE
SPECIFIC HEAT
RATIO OF GASEQUS
HYDROGEN

RETURN

Figure 3-9 Subprogram HGAMMA Logic Diagram
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3.3.10 SUBPROGRAM HZH

3.3.10.1- Introduction

Subprogram HZH calculates the compressibility factor for gaseous hydrogen.

3.3.10.2 Method

The following equation is used to compute the compressibility factor.
The equation was developed from polynomial curve fits of data available from
the National Bureau of Standards and other sources on gaseous hydrogen. The
equation presented is valid for pressures up to 100 atmospheres and temper-
atures between 100° and 400° Kelvin.
1 1

2
.- 5'3350829E+03*(T) + 1.8336324E+02*LT) - 2.6772676

+ 2.1605597E-02%T - 1.0357253E-04*T2 + 2.9241458E-07+T°

4y 2.8386505E—f3*T5 - 3.9254562E-03*P

H =

—

- 4.4684258E-10*T

.5326543E-05%P% + 4.572288E~10%P° + 6.71928900F-05*T*P
? ?

+
™

!
V]

.9497530E-07*T"*P - 2.591C804E-07*T*P

.8954277E-10%T>#P + 8.7135669E-10*To*p2

+
(8]

L 247153E-13%T *p - 9.59167114E-13*T*p2

'
.

where:
P
T Temperature'in degrees Kelvin
3.3.10.3 Entry Points
~ This subprogram has one entry point, HZH. There are three arguments.

Pressure in atmospheres

i

Argument Type Dimension Units Description

TFI Real 1 °F Fuel injection temperature

PFII Real ] psia Fuel ignitor injection pressure

ZH Real ] - Compressibility factor for hydrogen

3.3.10.4 Core Reaguirements
118 cells
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3.3.10.4 Internal Symbol Table

Variable Type Dimension Units

PATM Real 1 atm
T Real 1 °K

3.3.10.5 Logic Diagram

Description

Fuel ignitor injection pressure
converted to atmospheres

Fuel injection temperature con-
verted to °Kelvin

The logic:diagram for subprogram HZH is provided in Figure 3-10.
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SUBPROGRAM
HZH

CONVERT TEMPERATURE
IN DEGREES
FAHRENHEIT TO
DEGREES KELVIN

|

CONVERT PRESSURE
IN PSIA TO
PRESSURE IN
ATMOSPHERES

|

CALCULATE
COMPRESSIBILITY
FACTOR OF

GASEOUS HYDROGEN

RETURN

Figure 3-10 Subprogram HZH Logic Diagram
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3.3.11 SUBPROGRAM JHYDE
3.3.11.1 Introduction

The function of subprogram JHYDE is to provide all the scaling,
biasing, and conversions from counts to engineering units.
3.3.11.2 Method

Each channel must have either a scaling flag or a calibration
curve flag set. The routine searches each table of flags until it
finds one which is set. 1t then takes the appropriate action. The
routine then checks to see if the channel has to be biased. If the
calibration curves are used, a check is made to insure that there are
no off-scale points. If one is found, the program pfints an error
message and halts.

3.3.11.3 Entry Points
The only entry point is through the name JHYDE. There are no
calling arquments.

3.3.11.4 Core Requirements
608 cells.

3.3.11.5 Common Cross Reference

Section Reference Common Variables Used
3.2.4.1 BLANK FILT2, ST@RE
3.2.4.5 FACT@R BIAS, IB, IC, IS, NP1, NP2, SCALEz TABX1,
TABX2, TABY1, TABYZ
3.2.4.6 FILES IDUMP '
3.2.4.71 RAWS KKSAVE

3.3.11.6 Internal Symbol Table

Variable Type Dimension Units _ Description

BIGX Real 1 - Factor used in the two point inter-
polation of the cal curves

BIGY Real 1 - Factor used in the two point inter-

polation of the cal curves

I Integer 1 - Do 1oop index variable

J Integer 1 - Do loop index variable

K Integer 1 - Do Toop index variable ]
LL Integer 1 - Number of points in the table being

used
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http:3.2.4.11

3.3.11.6 Internal Symbol Table {Continued)
Variable Type Dimension Unit

SMLX Real 1 - Factor used in the two point inter-
nolation of the cal curves

SMLY Real 1 - Factor used in the two point inter-
potation of the cal curves

Description

3.3.11.7 Logic Diagram

A Togic diagram for subprogram JHYDE is provided in Figure 3-11.
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WRITE ERROR
MESSAGE

Flgure 3-11

SUBPROG RAM
JHYDE

15
THIS A
DATA DUMP?

YES (:::)

15

THIS CHANNEL YES SCALE THE
TO BE CHANNEL
SCALED?

IS
COUNT VALUE
OUTSIDE TABLE
LIMITS?

CONVERT THE
COUNT VALUE TO
ENGINEERING
UNITS

NO

IS A
B1AS REQUESTED
OMN THIS
CHANNEL

15
THIS THE
LAST CHANNEL

?

YES

RETURN

Subprogram JHYDE Logic Diagram
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R/

APPLY BIAS
FACTOR TO
CHANNEL
VALUE

.n

I5

TO BE
SCALED
]

1S

WRITE YES

ERROR
MESSAGE

LIMITS
?

NO

THIS CHANNEL

COUNT VALUE
OUTSIDE TABLE

APPLY THE

SCALE FACTOR
TO THE CHANMEL
VALUE

YES

COMNVERT THE

ENGINEERING
UNITS

COUNT VALUE TO

ON THIS
CHANNEL
?

I$ A
BIAS REQUESTED

APPLY BIAS
FACTOR TO
CHANNEL
VALUE

RETURMN

Figure 3-11
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3.3.12 SUBPROGRAM BGAMMA

3.3.12.1 Introduction

Subroutine PEAMMA is used to calculate the specific heat ratio
for gaseous oxygen.

3.3.12.2 Method

The following equation is used to compute the specific heat ratio.
The equation was developed from polynomial curve fits of data available _
from the National Bureau of Standafds and other sources on gaseous
oxygen. The equation presented is valid for pressures up to 100 atmos-
pheres and temperatures between 100° and 400° Kelvin.

GAMMAD = 1.4-1.7457824E-02 + 1.9357917E-04*T - 7.2588636E—07*T2

+'I.0841843E—09*T3 - ].2549120E—12*T4 + 0.1634301*P
+'I.4833429E—03*P2 - 5.3033020E-08*P°
-2.2332967E-03*T*P + 1.1615558E-05*T2*P - 1.3824483E-05*T*P2

-2 . 665282E-08*TS*P + 4.2607112E-08*T2*p2

+2.2580584E-11%T¥*p - 4.3236307E-11#T *p2

where:

P = Pressure in atmospheres

1l

Temperature in degrees Kelvin

3.3.12.3 Entry Points

There is one entry point to this subprogram, PGAMMA, and it has three
arguments.

Argument Type Dimension Units Description

01 Real ] °F Oxidizer injection temperature

P@IT Real 1 psia Oxidizer ignitor injection pressure

GAMMAD Real 1 - Specific heat ratio for gaseous
oxygen

3.3.12.4 Core Requirements
102 cells
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3.3.12.5 Internal Symbol Table

Variable Type Dimension Units Description

PATM Real ] ATM Oxidizer ignitor injection pressure
converted to atmospheres

T Real 1 °K Oxidizer injection temperature

converted to °Kelvin

3.3.12.6 Logic Diagram
The Togic of subprogram @GAMMA is presented in Figure 3-12.
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SUBPROGRAM
PGAMMA

CONVERT TEMPERATURE
IN DEGREES
FAHRENHEIT TO
DEGREES KELVIN

|

CONVERT PRESSURE
IN PSIA TO
PRESSURE 1IN
ATMOSPHERES

|

CALCULATE
SPECIFIC HEAT
RATIO OF GASEOQOUS
OXYGEN

!

( RETURN )

Figure 3-12 Subprogram §GAMMA Logic Diagram
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3.3.13 SUBPROGRAM FUTPUT

3.3.13.1 Introduction

Subroutine OUTPUT 1is responsible for handling all reports generated
by HDOTIC. The error messages are the only axception to the above statement;
they are produced in the routine where they occur.

rd

3.3.13.2 Method

This subprogram controls the generation of all reports; printed, micro-
fiim and history tape. There are five types of written reports. Each type of
printed output can be duplicated on microfilm. A type one report or a BLOCK 1
report is a print out of all the input data. This includes card images, scale
factors, biases, calibration curves and program constants. The BLOCK II
print out is the réport on each channel after it has been demultiplexed,
scaled, biased or converted to engineering units. The BLOCK III report gives
the results of the engine performance analysis. Closely associated with this
is the BLOCK IY report in which engine performance standardization results are
output. If a pulse on the data tape is to be dumged, a BLOCK V report is
generated. OUTPUT also generates the plot tape which is used as input data to
the TRWPLT plotting program.

3.3.13.3 Entry Points

This routine's entry point is the name OUTPUT. There are no calling
arguments.

3.3.13.4 Core Requirements

2135 cells

3.3.713.5 Common Cross Reference

Reference Section Common Varijables Used

3.2.4.1 BLANK ENGDAT, ENGRAT, FILTZ2, STORE

3.2.4.2 COMRAT AE, IRATED, PAB, PCS, PODS, TFDS, TODS

3.2.4.4 ENG AC, AT, CF1, CF2, CF3, CF4, DCSTAR, DHO,
D00, DPH, DPO, G, GAMMA, K, KF, KO, MAH,
MWO,

3.2.4.5 FACTOR BIAS, IB, IC, IRUNNO, IS, NP1, NPZ,

SCALE, TABX1, TABX2, TABY1, TABYZ
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3.3.13.5 Common Cross Reference (Continued)

IBL, IDuMP, ILINE, IPC, IPLPT.NDP, NLINES, NP

IQUIT, IRAW, JPN, JR@W, KKSAVE, LSTPTS

Description

Used in the BLHCK I output process.
Different sets of constants are stored
here to make output easier.
Do Joop index variable
Contains the integers 0-9 in BCD form.
Used to translate SEL 600 BCD run ID
into UNIVAC 1108 BCD.
This flag causes the engine start up
point to be printed independently
of the print counter
This flag causes the engine shut down
point to be printed independently of
the print counter.
Used in masking operation in the trans-
lation of run 1ID.
Array containing the channel numbers
Array used to read card images into
Used to create channel output Tabels,
the channel parameter names’

= (0 -names already stored

= 1 -store names 1n proper output array
BCD data word containing CASEND in it.
Used to stop card reading process.
Contains the UNIVAC 1108 BCD translation
after a match has occurred in the run ID
Index on a computed go to statement.
Controls page ejection and return to
correct print statement
Array containing the alphanumeric para-
meter name of each channel arranged in
proper seguence for output
Contains the alphanumeric names of the
program constants
Record counter, counts number of records

Flag to keep engine startup point from
being printed more than once.

Reference Section Common Variables Used
3.2.4.6 FILES
3.2.4.9 ICT ICTT, N@CBNV
3.2.4.70 LABELS LABELS, LABENS, LABRAT
3.2.4.11 ROWS
3.2.4.13 TIMLST TIMLST
3.2.4.14 UNITS I@TAPE, MICR(@T, PLTAPE
3.3.13.6 Internal Symbol Table
Variable Type Dimension  Unit
Cciy Real 80 -
I Integer 1 -
TIALPHA Integer 10 -
IBEGN1 Integer 1 -
TBEGN? Integer 1 -
IBLANK integer 1 -
ICAN Integer 50 -
IDATA Integer 14 -
10U Integer 1 -
IEND Integer 1 -
IFRD Integer 12 -
1GH Integer 1 -
IAUTLB Integer 80 -
I Integer 80 -
IREC Integer 1 -
processed
IRBW1 Integer 1 -
ISKIP Integer 1 -
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3.3.13.6 Internal Symbol Table (Continued)

Variable Type Dimension Units Description

ITRY Integer 10 - Contains the integer 0-9 in SEL 600
BCD notation

ITYPET Integer 1 - Record identifier for a type one record
on the TRWPLT plot tape

ITYPEZ Integer 1 - Same as ITYPE1 except for a type two
record .

ITYPE3 Integer 1 - . Same as ITYPET except for a type three
record .

J Integer 1 - Do Toop index variable

JROWT Integer 1 - Flag to keep engine shutdown point from
being printed more than once

J1 Integer 1 - Subscript contrelling print of STPRE
array

L Integer - Do loop index parameter

1

LL Integer 1 - Do 1oop index parameter

LLL Integer 1 - Do Toop index parameter
1

L1 Integer - Flag used to determine if the BCD run
ID needs to be shifted right or left

M Integer 1 - Used as a power of two to cause the
shift of the run ID

NWRD Integer & - Array used in the masking process of
the translation of the run ID

NWRD1 Integer 1 - Number of data words in a type one
record on the TRWPLT plot tape

NWRD2 Integer 1 - Same as above except for a type two
record

MWRD3 Integer 1 - Same as above éxcept for a type three
record

3.3.13.7 Logic Diagram

Subprogram QUTPUT Togic is presented in Figure 3-13.
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SUBPROG RAM
QUTPUT

15

THIS A
'‘BLOCK I
OUTPUT
REP?RT

SHOULD

OQUTPUT LABELS

BE GENERATED
2

GENERATE YES
OUTPUT
LABELS

IS

THIS A

DATA DUMP
?

WRITE A YES SHOULD
'‘BLOCK I '‘BLOCK Ié’EOUTPUT
REPORT GENE§ATED

IS
A PLOT

TAPE BEING

MADE
?

NO

WRITE
'‘BLOCK II'
PARAMETERS
ON PLOT
TAPE

@

Figure 3-13 Subprogram OUTPUT Logic Diagram
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GENERATE A
'BLOCK I

WRITTEN REPORT |
/—_—

SHOULD OUTPUT

A MICROFILM 'BLOCK IIf
REPORT BE REPORT ON
MICROFILM

s
MADE? TAPE

DID 1T

BEING E§AMINED

SHOULD
A 'BLOCK W'
REPCRT BE
MADE?

QUTPUT
'BLOCK 11"
REPORT ON
MICROFILM
TAPE

WRITE
15 'BLOCK |11
A PLOT TAPE PARAMETERS
BEING MADE? ON PLOT

TAPE

IS
A MICROFILM
TAPE BEING
MADE?

NO

@

Figure 3-13 Subprogram OUTPUT Logic Diagram (Continued)
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'BLOCK IV!
REPORT
AVAILABLE
?

NO

YES

GENERATE
A'BLOCKIVY
WRITTEN
REPORT

SHOULD
A 'BLOCK IV'
REPORT BE
M.%DE

YES

IS A
PLOT TAPE
BEING
MA})DE

NO

OUTPUT
A BLOCK 11’
REPORT ON
MICRCFILM
TAPE

15 7

A MICROFILM

REPORT BEING

MADE
?

ALL
REPORTS MADE
2

Figure 3-13 Subprogram-OUTPUT Logic Diagram {Continued)
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RETURN

i
?

DUMP A RECORD
OF DATA IN A
WRITTEN REPORT

IS
A MICROFILM
TAPE BEING
MADE?

OUTPUT
‘BLOCK V*
REPORT ON
MICROFILM
TAPE

WRITE A '"BLOCK I
REPORT GIVING
ALL INPUTS

15
A MICROFILM
TAPE BEING

MADE?

QUTPUT

'BLOCK I
REPORT .ON
MICROFILM
TAPE

NC

Figure 3-13 Subprogram OUTPUT Logic Diagram (Continued}
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3.3.14 SUBPROGRAM (XZ@X

3.3.14. Introduction
Subroutine @XZ@X is used to calculate the compressibility factor
of gaseous oxygen.

3.3.14.2 Method

The following equations are used to compute the compressibility
factor for gaseous oxygen. The equations were developed from po1ynomia1‘
curve Tits of the data avaiiable from the National Bureau of Standards
and other sources on gaseous exygen. The equations presented are valid
for pressures up to 100 atmospheres and temperatures between 100° and

400° Kelvin.

2
B = -8.71369456-06 + 4.606507E- 01* 1.3795294E+02% )
3 4 5
-2.1663662E+04% %- + 2. 2765597E+06* 1 - 2. 2174297E+08*(})
6 Ty
+1.0580819E+10% %— - 2.1920552E+11% T

C = 6.753855E-06 - 1.0277166E- 02*(}) + 6. 5537055*(})

3 4
-2.1384872E+03% %) + 4.2428099E+05*(%
5 6
-5.3177903E+07% + 3.2860596E+09*(%

1

T

1
-1.1314356E+11%(1

2 3

D= -1.7671108E-10 ~ 6.3527586E-06*B + 1.5610387E-02*B
4 5

+ 4.6457575%B

6

+4,3213223E+02*B" + 7.8725193E+04*B~ + 2.8552410E+06*B

+1.4952967E+08%B7

Z0X = 1 + B*P + C*PZ + D*p°

where:

P = Pressure in atmospheres
B,C,D = Functions of Temperature in degrees Kelvin
T = Temperature in degrees Kelvin
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3.3.14.3. Entry Point
The only entry point to this subprogram is through the name PXZ(X.
There are three calling arguments associated with the entry point.

Argument Type Dimension Units Description

101 Real 1 °F Oxidizer injection temperature

PAII Real 1 psia Oxidizer ignitor injection pressure

X Real 1 -- Compressibility factor of gaseous’
.0Xygen

3.3.14.82 Core Requirements
119 cells

3.3.14.5 Internal Symbol Table

Variable Type Dimension Units Description

B Real 1 -- Function of temperature in degrees
Kelvin

C Real 1 - Same as B

D Real 1 - Same as B

PATM Real 1 ATM Oxidizer ignitor injection pressure
converted to atmospheres

T Real 1 °K Oxidizer injection temperature

converted to degrees Kelvin

3.3.14.6 Logic Diagram

The logic of subprogram @XZPX is provided in Figure 3-14.
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SUBPROGRAM
OXZOX

CONVERT DEGREES
FAHRENHEIT TO
DEGREES KELVIN

|

CONVERT
PRESSURE IN

PSIA TO PRESSURE
IN ATMOSPHERES

|

CALCULATE
COMPRESSIBILITY
FACTOR FOR
GASEQUS OXYGEN

RETURN

Figure 3-14 Subprogram @XZ@X Logic Diagram
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3.3.15 SUBPROGRAM RATED
3.3.15.1 Introduction

Subprogram RATED was developed to perform engine performance
standardization calculations. )

3.3.15.2 Method

Basically the subroutine uses an iteration type scheme to standardize
the engine's performance. All equations and assumptions are stated in
Section 1. The convergence criteria is that the calculated chamber
pressure at injector face must be sufficiently close to the adjusted
calculated chamber pressure at injection face. If this condition
cannot be met, the iteration is stopped for the particular time slice
being examined and an error message is written. Several error checks
are also made during the process. If any of the error conditions are
encountered, an error message is written and the jteration is stopped
for that time slice.

3.3.15.3 Entry Points

OnTy one entry point has been established for this subroutine.
That entry is through the name RATED. There are six calling arguments:

Argument Type Dimension Units Description

I Integer 1 - Subscript specifying which row
of the FILTZ array is being used.

PNS Real 1 psia Nozzle stagnation pressure.

WDOTF Real 1 Tbm/sec . fuel flowrate

WDOTO Real 1 1bm/sec Oxidizer flowrate

WDOTT Real 1 1bm/sec Total flowrate

INITL Integer 1 - Initialization flag.

0 - do not initialize routine
1 - initialize routine

3.3.15.4 Core Requirements

889 cells
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3.3.15.5 Subprograms Called

HZH
PXIOX
SQRT
3.3.15.6 Common Cross Reference
Reference Section Common
3.2.4.1 Blank
3.2.4.2 COMRAT
3.2.4.4 ENG
3.2.4.6 FILES
3.2.4.9 ICT
3.2.4.10 LABELS
3.3.15.7 Intérnal Symbol Table
Variable Type Dimension  Units
FT Real 1 -
J Integer 1 -
M2 Integer i -
M3 Integer 1 -
M4 Integer 1 -
M5 Integer i -
M6 Integer 1 -
M7 Integer 1 -
M3 Integer 1 -
NOIT Integer 1 -
PC Real 9 psia

119

Variables Used

FILT2

Al1 variables
AT ,G,MWH MWD

ILINE ,NLINES

NACONV

IPGINT

Description

Function of thrust, presently set
to zero.

Iteration counter.

Subscript giving Tocation of PC
parameter in FILT2 array.

Subscript giving location of
PTF@ parameter in FILTZ array.

Subscript giving location of PT0P
parameter in FILT2 array.

Subscript giving location of PDF@
parameter in FILT2 array.

Subscript giving Tocation of PDO@
parameter in FILT2 array.

Subscript giving location of TFQI
parameter in FILT2 array.

Subscript giving Tocation of T@QI
parameter in FILTZ array.

Maximum number of iterations
allowed. Currently set to 10.

Chamber pressure.



3.3.15.7

Internal Symbol Table (Continued)

Variable Type Dimension Units
PDFD Real 9 psia
PDOP Real 9 psia
PTF@ Real 9 psia
PTOP Real 9 psia
TFRI Real 9 °F
TOPI Real 9 °F
ZH Real 1 -
20X Real 1 -

3.3.15.8 Logic Diagram

Description
Fuel orifice delta pressure.

Oxidizer orifice delta pressure.
Fuel orifice total pressure.
Oxidizer orifice total pressure.
Fuel orifice inlet temperature.
Oxidizer orifice inlet temperature.

Compressibility factor of gaseous
hydrogen.

Compressibility factor of gaseous
oxygen.

The Togic of subprogram RATED is provided in Figure 3-15.

120



SUBPROGRAM
RATED

INITIAL
PASS?

CALCULATE
INITIAL
CONDITIONS

:

SET ERROR YES ARE

= CONDITION

ANY PARAMETERS
FLAG

OFF SCALE?

WRITE

CALCULATE
ERROR MESSAGE ENGINE PERFORMANCE

STANDARDIZATION
PARAMETERS

NO

RETURN

DID
CONVERGENCE
TAKE
PLACE?

MAXIMUM
ITERATIONS?

YES

Figure 3-15 Subprogram RATED Logic Diagram
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CALCULATE

REMAINING PARAMETERS
BASED ON

CONVERGED
PARAMETERS

!
( RETIRN )

CALCULATE
NEEDED
SUBSCRIPTS FROM
POINTER ARRAY

( RETRRN )

Figure 3-15 Subprogram RATED Logic Diagram (Continued)
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3.3.16 SUBPROGRAM SHIFT
3.3.76.1 Introduction

This subprogram is used to shift data from one part of the FILT]
array to another section of the same array.

3.3.16.2 Method

The first ten rows of the FILT1 array are replaced by the last ten
rows. This is done to insure that the averaging window can be centered
correctly when the fire voltage exceeds the threshold value.

3.3.16.3 Entry Points

The entry into this routine is through.the name SHIFT. There are
no calling arguments.

3.3.16.4 Core Requirements

L

38 cells

3.3.716.5 Common Cross Reference

Section Reference Common Variabies Used

3.2.4.1 Blank FILTI
3.3.16.6 Internal Symbol Table

Variable Type Dimension Units Description
I Integer 1 - " Subscript controlling the rows

- of the FILT1 array which correspond
to the first filtered sample
J Integer 1 - Subscyript controlling the columns
of the FILT? array which correspond
to the channels

3.3.16.7 Logic Diagram

The logic of subprogram SHIFT is provided in Figure 3-16.
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SUBPROGRAM
SHIFT

MOVE LAST
TEN ROWS OF
'FILT1" ARRAY
INTO FIRST TEN
ROWS OF 'FILT1!

1
@z

Figure 3-16 Subprogram SHIFT Logic Diagram
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3.3.17 SUBPROGRAM SWAGER

3.3.17.1 Introduction

This subprogram was developed to caiculate the engineering data -
required to analyze engine performance.

3.3.17.2 Method

This routine is not called until the fire voltage has crossed the
threshold value which indicates the engine is on. The equations used to
calculate the engineering parameters are explained in detail in Section 1.

The parameters are calculated until the fire voltage drops beiow the
threshold value. At this point, the next fifty data points are included
in the calculations to display the shutdown transients. The integration
in the subroutine is done by the trapezoidal method.

3.3.17.3 Entry Points

This routine has only one entry point, through the name SWAGER.
There are no calling parameters.

3.3.17.4 (ore Requirements

969 cells

3.3.17.5 Subprograms Referenced

HGAMMA

HZH

PGAMMA

BXIPX

RATED

SQRT

3.3.17.6 Common Cross Reference

Reference Section Common Yariables Used

3.2.4.1 Blank ENGDAT ,ENGRAT, FILT2

3.2.4.2 C@MRAT A1l variables

3.2.4.4 ENG AC,AT,CF1,DCSTAR,DH®, D@D
DPH,DPP.G,K,KF K@ ,MWH , MW@

3.2.4.6 FILES IPC

3.2.4.8 FUNCTN CX,CY

3.2.4.9 ICT ICT] ,NOCONY

3.2.4.10 LABELS TPPINT

3.2.4.11 RPAWS INITL,IQUIT,J@N,KKSAVE,LSTPTS

3.2.4.13 TIMLST ~ TIMLST
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3.3.17.7

Internal Symbol Table

Variable Type Dimension Units
BETAF Real 1 -
BETAQ Real 1 -
CSTAR Real 1 ft/sec
CSTRMX Real 1 ft/sec
CSUBF Real 1 -
DCSTAI Real 1 ft/sec
DT Real 1 sec
DTMAX Real 1 sec
ETACS Real 1 -

F Real 9 ibf

F1 Real T b f
GAMMAH Real 1 -
GAMMAD Real 1 -

I Integer 1 -
IBEGN1 Integer 1 -
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Description

Ratio of fuel orifice diameter
to upstream fuel pipe diameter.

Ratio of oxidizer orifice diame-
ter to upstream oxidizer pipe
diameter.

Characteristic exhaust velocity

Maximum value CSTAR can be. If
it exceeds CSTRMX, it is set
equal to zero.

Thrust coefficient

Equivalenced to the 12th position
of the TENG array. Used to faci-
litate output procedures. Set
equal to CSTAR.

Increment time step in the
integration section.

Largest value DT may assume.

Standardized CSTAR efficiency
factor, ;

Thrust

Same as F. Equivalenced to 4th
position of the TENG array for
output purposes.

Specific heat ratio of gaseous
hydrogen.

Specific heat ratio of gaseous
oxygen.

Do loop index.

Logic flag used to indicate
first pass through SWAGER is
over. ’
=1 - first pass not finished
= 2 - first pass is finished



3.3.17.7 1Internal Symbol Table {Continued)

Variable Type Dimension Units Description
IBEGN?Z Integer 1 - Logic flag used to indicate fire

voltage has dropped below thres-
hold, therefore start including
points of shutdown transients.

1 - engine has not gone off

2 - engine has gone off

non

ICT? Integer 1 - Flag used to determine if the
engine performance standardiza-
- tion (EPS) should take place for
a particular time slice.
# 1 - EPS should not take place
= 1 - EPS should take place

IDUM] Integer . 1 - Dummy calling argument

IF Integer 1 - Flag used to initialize integra-
tion process
= 1 - initialize integration
parameters '
2 - do not initialize integra-
tion parameters

IFST Integer 1 - Flag used to keep program from
computing contraction ratio more
than once.

0 - compute contraction ratio

1 - do not compute contraction

0o

ratio
INPNS Real 1 1bf- Intearal of nozzle stagnation
sec/in2  pressure.
ISKIP Integer 1 - Flag used in conjunction with the
ICT2 flag.
isp Real 1 Sec Specific impulse
IT Real 1 1h-sec Total impulse
J Integer 1 - Do Toop index variable
LLL Integer 1 - Do 1oop index variable
LLLL Integer 1 - Do Toop index variable
MF Real 1 1bm Total fuel consumption of pulse
M@ Real 1 1bm Total oxidizer consumption, of puise
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3.3.17.7

Internal Symbol Table (Continued)

Variable Type Dimension Units
MR Real 1 -
M1 Integer 1 -
M2 Integer 1 -
M3 Integer 1 -
M4 Integer 1 -
Mo Integer 1 -
M6 Integer 1 -
M7 Integer 1 -
M8 Integer 1 -
PC Real 9 ‘psia
PC1 Real 1 psia
PDFQ Real 9 psia
PDOP Real 9 psia
PNS Real 1 psia
PTFD Real 9 psia
PTEQ Real 9 psia
RAT Real 1 -
SAVF Real 1 1bf
SAVPNS Real 1 psia
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Description

Mixture ratio.

Subscript
parameter

Subscript
parameter

Subscript
parameter

Subscript
parameter

Subscript
parameter

Subscript
parameter

Subscript
parameter

Subscript
parameter

giving Tocation

of F

in the FILTZ array.

giving location
in FILTZ array.

giving location
in FILTZ array.

giving Tocation
in FILTZ array.

giving location
in FILTZ array.

giving location
in FILTZ array.

giving location
in FILTZ array.

giving Tocation
in FILTZ array.

Chamber pressure,

PC

of PTFD

of PTPP

of PDFB

of PD@Y

of TFRI

of TORI

Equivalenced to 3rd position of
TENG array for output purposes.
Same meaning as PC.

Fuel orifice delta pressure.

Oxidizer orifice delta pressure.

Nozzle stagnation pressure.

Fuel orifice delta pressure.

Oxidizer orifice delta pressure.

Contraction area ratio which is
combustion chamber area to throat

area.

Used to save the previous value

of the I parameter for the

integration process.

Used to save the previous value
of the PNS parameter for the
integration process.



3.3.17.7 Internal Symbol Table (Continued)

3.3.17.8 Logic Diagram

Variable Type Dimension Units
ST Real 1 sec
STAR Real 1 ft/sec
SWDRTF Real 1 Tbm/sec
SWDETH Real 1 Tbm/sec
TENG Real 100 -
TFGI Real 9 °F

TEGI Real 9 °F
WDOTF Real 1 Tbm/sec
WDETA Real 1 1bm/sec
WDgTT Real 1 Tbm/sec
XF Real 1 -

Xp Real 1 -

YF Real 1 -

Y@ Real 1 -

ZH Real 1 -

DX Real 1 -

Description

Used to save the previous DT
parameter for the integration
process.

-Intermediate calculation of CSTAR.

Used to save previous value of
WDPTF parameter for integration
process.

Used to save previous value of
WD@TY parameter for integration
process.

Array used to facilitate output
process. Also used as intermedi-
ate storage.

Fuel orifice inlet temperature.
Oxidizer orifice inlet temperature.
Fuel flowrate.

Oxidizer flowrate.

Total flowrate.

Fuel pressure ratio.

Oxidizer pressure ratio.

Expansion factor used for computing
fuel flowrate.

Expansion factor used for computing
oxidizer flowrate.

Compressibility factor for gaseous
hydrogen.

Compressibility factor for gaseous
oxygen.

The Togic of subprogram SWAGER is presented in Figure 3-17.
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SUBPROGRAM
SWAGER

INITIALIZATION
PASS
?

CALCULATE DO LOOP
PARAMETERS BASED
ENGINE 'ON', *GONE
OFF* STATUS

l

CALCULATE ENGINE
PERFORMANCE
PARAMETERS

HAS
USER REQUESTED
THAT ENGINE PERFORMANCE
STANDARDIZATION

BE DONE
?

CALCULATE
STANDARDIZATION
PARAMETERS
'RATED'

Figure 3-17 Subprogram SWAGER Logic Diagram
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HAVE
ALL FILTERED
PARAMETERS BEEN

DONE
?

STORE ALL
CALCULATED
VALUES INTO
OUTPUT ARRAY

':.—

( RETURN )

INITIALIZE ALL
PARAMETERS, ARRAYS,
AND SUBSCRIPTS

Y

CALCULATE
COMPRESSION
RATIO

Figure 3-17 Subprogram SWAGER Logic Diagram (Continued)
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3.3.18 SUBPROGRAM ZER®
3.3.18.17 Introduction

This subprogram is used to clear the FILTZ array.

3.3.18.2 Method

Due to the frequency with which the FILT2 array must be zeroed out,
this subroutine has been created specifically for this purpose.

3.3.18.3 Entry Points

There is one entry point to this subprogram, ZER@. There are no
calling arguments.

3.3.18.4 Core Requirements

37 cells

3.3.18.5 Common Cross Reference

Reference Section Common Variables Used
3.2.4.1 Blank FILT?

3.3.18.6 Internal Symbol Table

Variable Type Dimension Units Description
I Integer 1 - Row subscript of the FILT2
array
J Integer 1 - Column subscript of the

FILT2 array

3.3.18.7 Logic Diagram

The logic of subprogram ZERP is provided in Figure 3-18.
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SUBPROGRAM
ZERO

STORE ZEROES
IN ' FILT2'
ARRAY

RETURN

Figure 3-18 Subprogram ZER@ Logic Diagram
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APPENDIX 1

NOMENCLATURE

Unless otherwise stated, card input wvalue (CIV) adjacent to a variable indicates the
user must imput that variable. WNumerical wvalue indicates the internally set walue
of the variable.

AE
AT

AC
ATTC
BEGFIL
CFY
C¥F2
CF3
CF4

CF
CENSV
CFSTD
CFSTDV
CFSV
CSTAR
CSTASD
CSTAT
CSTATS
DCSTAR
DH@
D@g
DEF
DPH

DP§

Nozzle exit area (sq in) (CIV)
Throat area (sq in) (CIV)

Chamber area, user's card input (sq in) (CIV)

Area of nozzle throat corrected for thermal expansion
Third file on SEL tape, =3

Constant used to compute WD@T@H and WDHTF, = .1603
Constant, used to compute Z@X, = .9905

Constant, used to compute Z@X, = ,0031

74

I

Constant, used to compute Z@X,
Thrust coefficient, computed
Standard theoretical vacuum coefficient of thrust at EPS = 5

Standard thrust coefficient

Standard thrust coefficient at vacuum

Theoretical thrust coefficient at vacuum

Characteristic eghaust velocity, computed (ft/sec)

Standard CSTAR-

Site theoretical CSTAR at 30 psia nozzle stagnation pressure (ft/sec)

Standard theoretical CSTAR at 30 psia nozzle stagnation pressure (ft/sec)
Change in CSTAR, not computed at present,= 0 (ft/sec)

Fuel orifice diameter, user's card input (in) (CIV) .

Oxidizer orifice diameter, user's card input (in)optional‘(CIV)

Pressure differential from interface to combustion chamber for fuel (psia)(CIV)
Fuel upstream pipe diameter, user's card input (in) (Clg)‘

Oxidizer upstream pipe diameter, user's card input (in) (CIV)
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DP@s
ECFSTD
ECFS
EPS
ETAC
F
FSTD

FV

GAMMA
IDWP
INPNS
I@ETAPE
IPC
IPLYT
1SP

ISPS

KF

K@

LSTPTS

IT
MF

MLCR@T

APPENDIX 1 (Continued)

Pressure differential from standard interface to calculated chamber pressure
Standard thrust coefficient efficiency

Site thrust coefficient efficiency

Ratio of exit area to thermal corrected throat area of nozzle
Site C-star efficiency -

Thrust, measured (1bf)

Standard thrust (1bf)

Fire voltage, measured (counts)

Earth's gravitational acceleration (local), = 32,1302 (ft/secz)
Ratio of specific heats

Dump flag, card input value = 0 for no dump, = 1 for dump (CIV)
Time integrﬁl of PNS, computed (1b£-sec/in2)

Assignmeﬁt for intermediate output tape, = 2

Print control flag (CIV)

Calcomp output tape {(CIV)

Specific impulse, computed (secs)

Standard specific impulse (secs)

Coefficient used for computing PNS from PC, = .9999: to .5531
dependent on Ac to At ratio and taken from a table

Coefficient of discharge of fuel orifice, user's card input, (CIV)
Coefficient of discharge oxidizer orifice, user's card input, (CIV)

Number of points to be included in the integration scheme after the
fire voltage goes below threshold value, = 50

Total impulse, computed (lb-sec)
Total fuel consumption of pulse, computed (1lbm)

Tape unit microfilm output of printed data (CLV)



APPENDIX (Continued)

M@ Total oxidizer consumption of pulse, computed (1bm)

MR Mixture ratio, computed

MRS Standard mixture ratio

MWH Molecular welght of hydrogen, (1b/mole) i

MHD Molecular weight of oxygen, (1b/mole)

MXFILE Execution terminated when maximum number of consecutive end of

file marks on SEL tape

NDP Number of the pulse on data tape to be dumped.
NLINES Number of lines to be printed per page = 41
NP Number of pulses to be processed for each run; = 1 if a pulse

is to be dumped (CIV)

PAB Pressure ambient (psia) optional (CIV)

PC Chamber pressure, measured (psia)

PCCT Calculated chamber pressure at injector face (psia)

PCCIA Adjusted calculated chamber pressure at injector face (psia)

PCE PC Convergence criteria (psia)

PCS Standard chamber pressure (psia)

PDFY Fuel orifice delta pressure, measured (psia)

PDg Pressure differentail from interface to combustion chamber for oxidizer
(psia)

PDYY Oxidizer orifice delta pressure, measured (psia)

PFD Pressure of the fuel at interface (psia)

P¥FDS Standard pressure of the fuel at interface (psia)

PFI Fuel injection pressure, measured (psia)

PFIC1 Injector fuel cavity pressure #1, measured (psia)

PFiC2 Injector fuel cavity pressure #2, measured @{sia)

PFII Fuel ipgnitor injection pressure, measured (sia)

PFTI Fuel turbine imlet pressure, measured @sia)
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PLTAPE
PNS
PNSS

P@D
PEDS

PgI

PYIC
PGII
P@TL
PTF@

PTR

RFD
RFDS
RGD
RGDS
RUNNG
ss
TC1
TC2
TC3
TCA
TC5
TC6
TFL
TFD
TFDS

TF@I

APPENDIX 1 (Continued)

Tape assignment of TRWPLT tape, i.e. HEPCAT cutput tape,
Nozzle stagnation pressure (psia)
Standard nozzle stagnation pressure (psia)

Pressure of the oxidizer at interface (psia)

Standard pressure of oxidizer at interface (psia)
Oxdidizer injection pressure, measured (psiz)
Oxidizer injector cavity pressure, measured (psia)
Oxidizer igniter injection pressure, measured (psia)
Oxidizér-turbine inlet pressure, measured (psia)
Fuel orifice total pressure, measured (psia)

Oxidizer orifice total pressure, measured (psia)

Contraction area ratio

Density of the fuel at interface (1b/cu ft)

Standard density of the fuel at interface (1lb/cu ft)
Density of the oxidizer at interface (1b/cu ft)
Standard density of the oxidizer at interface (1b/cu ft)
Run annotation, measured

Spark signal, measured (counts)

Thermocouple #1, measured (°F)

Thermocouple #2, measured (°F)

Thermocouple #3, measured (OF)

Thermocouple #4, measured (°F)

Thermocouple #5, measured (°F)

Thermocouple #6, measured (°F)

Fuel injection temperature, measured. { F)
Temperature of the fuel at interface (°F)

Standaéd temperature of the fuel at interface (°F)

Fuel orifice inlet temperature, measured, °m
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APPENDRIX (Continued)

TFTI Fuel turbine inlet temperature, measured,(éF)

TED Temperature of the oxidizer at interface (°F)

T@DS Standard temperature of the oxidizer at interface (°F)

T¢I Oxidizer injection temperature, measured, (°F)

TEPI Oxidizer orifice inlet temperature, (OF)

TPTL Oxidizer turbine inlet temperature, measured, (OF)

UNIT Tape assignment of SEL tape, (°F)

WDATF Fuel flowrate, camputed,(lbm/sec)

WD@ETFS Adjusted fuel flowrate to standard values (1h/sec)

WD@TY Oxidizer flowrate, computed, (1bm/sec)

WD@TES Adjusted oxidizer flowrate to standard values (1lb/sec)

WDETT Total flowrate, computed, {1bm/sec)

WDOTTS Total adjusted propellant flowrate to standard values (lb/sec)
WFT Fuel flowrate, turbine, measured,{c.f.m.)

WeT Oxidizer flowrate, turbine, measured, (c.f.m.)

YF Expansion factor used for computing fuel flowrate WD@PTF, computed
Y9 Expansion factor used for computing oxidizer flowrate WDPTH, computed
ZF \ Fuel gas compressibility factor, computed

ZH Fuel gas compressibility factor, computed

Z@X Oxidizer gas compressibility factor, computed
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APPENDIX 2

TRW Plot Package

This appendix is a condensed version of HCC Report No. 3141.20-10 dated
May 1969 and is included as a user's guide for the plotting package of the
HDO11C program. There are four sections which describe the following: (1) Data
tape format, (2) Data deck description, (3} control card description, and (4)
Listings of data deécks for specific jobs.

Section I: DATA TAPE F@RMAT

The data tépe generated by HDOT11C for use by the plotting program, TRWPLT,
has three record format types. A Type One record contains time and channel
data. A Type Two record contains time and engineering data. A Type Three
record contains time and engine performance standardization data. The order
of data in each record type is as follows:

Type One Record -

Word 1 - record identifier.

Word 2 - number of data words in record, =52
Word 3 - computer time

Word 4 - pulse reference time

Words 5-54 - data from each channel

Type Two Record -

Word T - record identifier

Word 2 - number of data words in record, =23
Word 3 - computer time

Word 4 - pulse reference time

Words 5-25 - engineering data

Type Three Record -

Word 1 - record identifier

Word 2 - number of data words in record, =42

Word 3 - computer time

Word 4 - pulse reference time

Words 5-44 - engine performance standardization data

All the data from the SEL 600 tape is put on the plot tape as well as
all the data calculated in the engineering and engine performance standardiza-
tion routines. This is pointed out to the user because each point is not

printed by the HDO11C program.
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Section II: DATA DECK DESCRIPTION

For one plot to be made, four cards are required. A description of the
four required cards is followed by a description of some of the options
available to the user.

1.  PLPT - Specifies the variabies to be plotted {(must be input for
each plot).

The variables to be plotted may be specified either by BCD symbols
or by the variable in the record. The BCD symbols correspond to the
alphanumeric identification on the channel cards for the Type One
record. The alphanumeric names of the variables in the Type Two record
are WD@T@, PNS, PC, F, ISP, WDPTF, CSTAR, CF, MR, Z@X, WDBTT, DCSTAR,
YF, YO, ZF, IT, INPNS, M@, MF, GAMMA@, GAMMAF. The alphanumeric names
of the variables in the Type Three record are F, FSTD, CF, CFSTD, ISP,
ISPS, CFSV, CFNSV, WD@TT, WD@TTS, ECFS, ECFSTD, WD@T@, WD@T@AS, T@D,
TPDS, WD@TF, WD@TFS, TFD, TFDS, MR, MRS, P@D, P@DS, PC, PCé, PFD, PFDS,
CSTAR, CSTASD, AE, PAB, CSTAT, CSTATS, AT, ATTC, ETAC, ETACS, PCCI,
PCCIA. In addition, the two times used by the program are referenced
by the BCD symbols of TC for computer time and TR for pulse reference
time.

A. Specification by BCD symbols:

PLOT = XSYM, IRECX, YSYM], IRECY
IRECYn, ENDLST

YSYM,, IRECY s YSYMn,

'15 23 25 L

where

XSYM  denotes the BCD symbol for the abscissa variable,

IRECX denotes the record type in whichtﬁSYM will be found,

YSXMi denotes the BCD symbol for the i~ ordinate variable
(i = 1, n where max n = 10),

IRECY denotes the record type in which YSYM, will be found,

ENDLST terminates the 1ist of symbols and redord types.

The resultant graph will consist of n traces, XSYM vs. YSYM1,
XSYM vs. YSYMz, «ves XSYM vs. YSYMn.

B. Specification by location of the variable in the record: Note
that the physical Tocation is determined from the first data
word in the record, not from the first phys{ca1 word in the
record,
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PLAT = LPCX, IRECX, LﬁCXP IRECYi, cees LﬂCYn, IRECYn, ENDLST

where:

L#CcX specifies L;DCXth data word in the record as the abscissa
variable,

IRECX specifiés the record type in which the abscissa variable
will be found, th th

LACY;  specifies the LPCY; " data word in the record as the i
ordinate variable Ii = 1, n where max n-= 10}, th

IRECY; specifies the record type in which the data for the i
ordinate variable will be found,

ENDLST terminates the 1ist of locations and record types.

The resultant graph will consist of n traces, DATALQCX vs. DATA

LﬂCY1’
DATALQCX vs. DATA DATA DATA

LpCY,> * 2 Lpcx V- LpCY
where the symbol DATA denotes the HDO11C processed output data
words in each record. :

Examples:

PLOT = X, 1, Y, 3, Z, 4, ENDLST

'TWO traces will be plotted on the graph, X vs Y and X vx Z
where the data for X is in record type 1,

where the data for Y is in record type 3, and

where the data for Z is in record type 4.

PLOT = 4, 2,9, 7,1, 2, 4, 3, ENDLST

Three traces will be plotted on the graph,

DATA4 (Record type 2) vs DATA, (Record type 7),

DATA, (Record type 2) vs DATA, (Record type 2),

DATA, {Record type 2} vs DATA4 (Record type 3).

ENDPLT - This card marks the termination of the inputs for one plot.

ENDFIL - The appearance of this card marks the termination of the
inputs for one file and causes that file of data to be plotted.

ENDRUN - This card marks the termination of all inputs, causes a
wrap-up to occur and control to exit the program.

NOTE: The symbols ENDPLT, ENDFIL, and ENDRUN must appear
on a separate card from other inputs. To creat more
than one plot per file, cards 1 and 2 would be repeated
for as many plots as desired.
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10.
11.
12,
13.

To create labels on the plots, the next three cards can be
used. It should be noted that once these inputs are defined by
the user they will be used on all subsequent plots until changed
or deleted. A1l are 66 characters in length. Each symbol must
be followed by = ID = which indicates any combination of characters
may follow and is legal.

TITLE - Graph title; printed at the top of the graph.
EX: TITLE = ID = USER'S SAMPLE GRAPH TITLE

XLABEL - X-axis title; printed below the independent variable axis.
EX: XLABEL = ID = USER'S SAMPLE X-AXIS TITLE

YLABEL - Y-axis title; printed to the left of the dependent variable axis,
EX: YLABEL = ID = USER'S SAMPLE Y-AXIS TITLE

TRWPLT automatically scales plots and optimizes the limits to insure
all points are included. Provision is made for the user to input his

own scales instead of using TRWPLT automatic logic. If user scale
inputs are used they will continue to be utilized for each plot until
changed in some manner by the addition of the following cards.

ISCALX - abscissa scale selector

= 0 TRWPLT will optimize scaling

= 1 Input Timits will be used

NOTE: If set =1 in plot A, and set = @ in plot B, the

scales from plot A will be used in plot B also.

ISCALY - ordinate scale selector

= 0 TRWPLT will do scaling

= 1 input Timits will be used

NOTE: The note about ISCALX also applies to ISCALY.
XLO - Tower limit for the X-axis
XHI - upper Timit for the X-axis
YL@ - lower limit for the Y-axis
YHI - upper 1imit for the Y-axis

NOTE: If both XL® and XHI are zero, then the limits will
be set equal to the minimum and the maximum of. the
abscissa data points. If both YL@ and YHI are zero,
then the limits will be set equal to the minimum snf
maximum of the ordinate data points. If conjunction
with the note on card 8, the only way to return to
automatic scaling is to set both Timits, XL@ and XHI,
YLD and YHI to zero.
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The next two options are very useful in multi-file and muiti-.
reel plotting.
14. REPEAT - The card causes the next file of the data tape (or a new

data tape) to be read and processed with the-same inputs
as in the preceding file.

NOTE: The symbol REPEAT must appear on a separate card i
from other inputs. No new inputs may-be used with
this option except for the next card.

15. KUNIT - The number of the tape unit on which the input data tape
is mounted (initialized to 8). Units 2, 4, 12, and 13 are
used for working storage and cannot be used.

This description does not cover all the inputs to TRWPLT
although, those described above will allow the user a fair degree of
sophistication for plotting.

Section III: DESCRIPTION OF CONTROL CARDS

Because of the possibility of a double execution of HDO11C and TRWPLT,
control cards for both programs will be discussed.

1. Control cards for HDO11C
Card Column

12345678 ... 61-74
A. vPARUNAFI, F2, F3, F4, F5, F6, F7, F8, F9, F10 NAME
B. V¥ ASG X = acaco
C. v ASG G = BBRAB
D. v XQT  CUR
E. TR X
F. IN X
G. TRW X
Ho v XQT  HDOT11C
I. HDO11C DATA DECK
J. ¥ EQF
Description:

A. The fields for card A are as follows:

P - Priority indicator, either A, P, or Z. A priority code must
be present.
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F1
F2
F3
F4
F5
F6
F7
F8
F9

a) "A" - Special priority to be used only with approval
of the MSC operations monitor of shift supervisor.

b) "P" - Standard priority to be used for EXPRESS jobs
and for those groups that have been authorized priority
for specific jobs.

c¢) "Z" - To be used for all nominal work.

Six character badge number

Division code

Building, box number

Project number (1-6 characters)

Program number (1-6 characters}

Type run (1 character)

Estimated time for run (min)

Estimated hundreds of pages output for run
Print channel

F10 - Punch channel
Name - Programmer's name

Fields F1 - F6 are always required. Fields F7 - F10 are optional.
System will use 3 minutes and 100 pages for F7 and F8, respectively,
if not input.

o~ T o M MmO oW

eocea 15 the tape number of the program tape

RBBRBR is the tape number of the data tape

Execute the complex utility routine to manipulate tapes
Rewind tape X to load point

Read program into PCF area

Rewind tape X to Toad point

Execute the program

Dafé deck

End of file card

Control card for microfilm output

If any type of microfilm cutput is desired, either from HDO11C or
TRWPLT, the following card must be put in the deck after card A.

Card Column

1234
PLT

v

A2-6



Control cards for HDO11C and TRWPLT

Card Column
12345678. .. 61-74
vyP RUN F1, F2, . . ., FI0O NAME

PLT
ASG X
ASG Y
ASG F
ASG G
XQT CUR

TRW X

N X

TRW X

XQT HDOT1C
HDO11C DATA DECK
v QT CUR

ERS

TRW Y

IN Y

TRW Y

v XQT TRWPLT

PL@T DATA DECK

v EPF

aooac

TRWPLT

I

T

BBRBE

Lo B B R B |

—\ v o O U o =ZE2EE TR0~ D oqomm g, W
<

Description:

A,B,C. Discussed above

D. Identifier to tell operator to hang TRWPLT tape on Unit Y
E. Fastrand file that will contain the plot data for TRWPLT
F-M. Discussed above

N. Clear the PCF area

0. Rewind tape Y to the load point

P. Read TRWPLT into PCF area

Q. Rewind tape Y to Toad point
R. Execute TRWPLT
S. TRWPLT data deck
T. Discussed above
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If the user wants to save the plot data on a tape and plot it at
a later time, the following change should be made.

a) Remove card B, D

b) Change card E to
vS ASG F=SAVE

c) Remove cards M-S

4, Control cards for TRWPLT
Card Columns

12345678. .. 61-74
A. vP RUN F1, .. ., FIO NAME
B. v PLT
C. v ASG Y = TRWPLT
D. ¥ ASG F = aocao
E. Vv XQT CUR
F. TRW Y
G. IN Y
H. TRW Y
I. v XQT TRWPLT
J. TRWPLT DATA DECK
K. ¥ EQF

A1l cards have been explained previously except D. D contains the
number of the data tape to be plotted.

Section IV. LISTINGS OF DATA DECKS FOR SPECIFIC JOBS

The 1istings in this section represent the deck setups necessary to carry
out a specific function. The header on each deck gives the purpose of each
deck.

It should be noted that the user has the ability to use this plot
package to cross plot, i.e., plot variable against variable, not just variable
against time. It §$ also possible to plot one record type against another
record type. The last listing gives an example of this cross plotting capability.

A2-8
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kkdkikkk DECK SETUP FOR EXECUTION OF HDOL1C PROGRAM ONLY #ksdcoddk

Z RUN T59368,FMTy 12y 1135N+266310,4P+341 PRINGLEsR.W.

v
VvV ASG G6=48921
V ASG X=23856
Vv XQT CUR

TRW X

IN X

TRW X
v XQT HDOliC '
01 F 1 0.04 LBF
02 PC 1 0.1 PSIA
03 Fv 1 1.0 CNTS
04 PFI 1 0.1 PSIA
05 POl 1 0.1 PSEA
06 PFII 1 0.1 PSIA
07 POIIX 1 0.1 PSIA
08 PTFO 1 0.1 PSIA
09 PTOO 1 0.1 PSIA
10 PDFO 1 0.01 PSID
1i pDOGO 1 0.01 PSID
12 PFIC1 1 0.1 PSIA
13 pOIC 1 0.1 PSIA
14 PFIC2 1 C.1 PSIA
15 8§ 1 1.0 CNTS
16 PFTI 1 0.1 PSIA
17T POTI 1 D.1 PSIA
18 TFI 1 118 218 DEGF
19 101 1 118 218 DEGF
20 TC1 1 120 220 DEGF
21 TC2 1 120 220 DEGF
22 TC3 1 120 220 DEGF
23 TC4 1 120 220 DEGF
24 TC5 1 120 220 DEGF
25 TC6- 1 120 220 DEGF
26
27
28

29

e I e
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31
32 TFOI
33 T0OOI
34 TFTI
35 TOTI
36
37
38
39
40 WFT
41 WOT
42
43
44
45
46
47
48
49
50 RUNNO
118 2
0.0
218 20
0.
T46.
790.
835.
881.
120 2
0.0
220 20
0.
1126.
1535.
1832.
2306,

1.9273

0.42
00C 11
CASEND
v EOF

e pt

-

1
0.0
"‘302.

40.

60.

80.
100,
0.0

-302.

200.
350.°
450.

600.

10

l.
5000.

662.
757.
801 -
846.
892.

5000.

768.
1257.
1608.
1909.
2471,

0.655

118 218 DEGF
118 218 DEGF
118 218 DEGF
118 218 DEGF

CFM
CFM
5000.

C. 725.
45, 768.
65, 8l12.
85. 858.
105. 904.

5000.
50. B8l.
250. 1394,
375. 1681.
475. 1986.
- 650. 2639.
0.46
T.9173

30.
50.
T0.
90.
110.

100.

300.
400.
500.

700.
1.0

735.
179.
823.
869.
4095.

1000.

1464.
1756.
2145,

4095,

0.624

35.
55
754
95.

1137.

150.
325.
425,
550
1137.
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wxxkkk* DECK SETUP FOR EXECUTION OF HDOL1 1C PROGRAM WITH MICROFILM OUTPUT ks

VZ RUN T593684FMT741291135Ny266310+4Py3,1 PRINGLEsJR.HW.
v PLTY

v ASG 6G=48921

v  ASG X=23856

XQT CUR

TRW X

IN X

TRW X
V XOT HDO11C :
01 F 1 0.04 LBF
02 PC 1 0.1 PSIA
03 FV 1 1.0 CNTS
04 PFI 1 0.1 PSIA
05 POI 1 0.1 PSIA
06 PFI1 1 0.1 PSIA
07 POIlR 1 0.1 PSIA
08 PTFO 1 0.1 PSIA
09 PTOO 1 0.1 PSIA
10 PDFO 1 0.01 PSID
11 PDGO 1 0.01 PSID
12 PFIC1 1 0.1 PSIA
13 POIC 1 0.1 PSIA
14 PFIC2 1 0.1 PSIA
15 $S 1 1.0 CNTS
16 PFTI 1 0.1 PSIA
17 POTI 1 Del PSIA
18 TFI 1 118 218 DEGF
19 YOI 1 118 218 DEGF
20 TC1 1 120 220 DEGF
21 TC2 1 120 220 DEGF
22 TC3 1 120 220 DEGF
23 TC4 1 120 220 DEGF
24 TCS 1 120 220 DEGF
25 TC6 1 120 220 DEGF
26
27
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29

30
31
32 TFOI 1
33 Toaol 1
34 TFT1 1
35 TOT1 1
36
37
38
39
40 WFT 1 0.02
41 wWOT 1 0.01
42
43
44
45
46
47
48
49
50 RUNND 1 la
118 2
0.0 0.0 5000.
218 20
0. ~-302. 662.
T46. 40. 757.
T90. 60. 80t.
835, 80. 846.
881. 100. 892.
120 2
0.0 0.0 5000.
220 20
0. -302. T68.
1126. 200. 1257.
1535, 350. 1608.
1832. 450. 1909.
2306. 600. 2471.
1.9273 0.655
0.42 1.0

ooc1i11 11

118 218 DEGF
118 218 DEGF
118 218 DEGF
118 218 DEGF

CFM
CFM
5000.

0. 725,
45. 768.
65. 8l2.
85. 858.

105. 904.
5000.
50. 88l
250. 1394.
375. 168l.
475. 1986.
650. 2639,
046
7.9173

30.
50'
T0.
90.
110.

100.
300«
400,
500.

T700.

1.0

735.
119.
823.
869.
4095,

1000.
1464.
1756.
2145.

4095.

0.624

35.
55.
75
95.

1137.

150.
325,
425.
550.
1137.
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CASEND
v EOQOF
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dokdkkk¥ DECK SETUP FOR EXECUTION OF HDOL1C SAVING A DATA TAPE FOR TRWPLT ko sok

vz
vS
v
v
v

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17

19
20
21

23
24
25
26
27
28

RUN T59368yFMTy 129 1135N42663104P9 341

ASG
ASG
ASG
xaTt
TRW
iN
TRW
XQT H
F

PC
Fv
PFI
PO1
PFII
POLI
PTFO
PT0O
PDFO
PDOO
PFIC1
POIC
PFICZ
5SS
PFTI
POTI
TFl1
TaI
TC1
TC2
TC3
TC4
TCS
TC6

F=SAVE

6=48921
X=23856

CUR

X

X

X
DO11C

Lk o L I I S Ry o

Pk fd P b b o P

118
118
120
120
120
120
120
120

218
218
220
220
220
220
220
220

LBF

PSIA
CNTS
PSIA
PSIA
PSIA
PSIA
PSIA
PSIA
PSID
PSID
PSIA
PSIA
PSIA
CNTS
PSIA
PSIA
DEGF

DEGF-

DEGF
DEGF
DEGF
DEGF
DEGF
DEGF

PRINGLEyRoHe
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29
30
31
32 TFOI
33 TOOI
34 TFTI
35 TOTI
36
37
38
39
40 WFT
41 WOT
42
43
44
45
46
47
48
49
50 RUNND
118 2
0.0
218 20
0.
T46.
790.
835.
881.
120 2
0.0
220 20
0.
1126.
1535.
1832.
2306.
1.9273
0e42
00011

bad et et ot

- gt

1

0.0

-302.
40 .
60.
80.

100.

0.0
-302.

200.
350.

450.

600.

10

1.
5000.

662
757
801.
846.
892.

5000.

76B.
1257.
1608.
1309.
2471 .

0.655

118 218 DEGF
118 218 DEGF
118 218 DEGF
118 218 DEGF

CFM
CFM
5000.

0. 7254
45, 768,
65. 8l12.
85. " B58.

105. 304.
5000.
50. 881.
250. 1394,
375. i68l.
475. 1986.
650. 2639.
C.46
T.9173

30.
50.
70.
90.
110.

100.
300.
400.
500.

700.

1.0

735,
T779.
823.
869.
4095.

100G.
1464.
1756.
2145.

4095.
D.624

35,
55.
75.
95,

1137.

150.
325.
425.
550.
1137.
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CASEND
Vv EOF
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*kdkknk DECK SETUP FOR DOUBLE EXECUTION OF HDOL1C AND TRWPLT edkdsoks

VZ RUN T59368¢yFMTe 12y 1135N,2663104Py3,1 PRINGLEyR.W.
v PLT
v ASG F
V ASG 6=48921
V ASG X=23856
Vv ASG Y=TRWPLT
v XQT CUR

TRW X

IN X

TRW X
v XQT HDOL1C
01 F 1 0.04 LBF
02 PC 1 0.1 PSIA
03 FV 1 1.0 CNTS
04 PFI 1 0.1 PSIA
05 POl 1 0.1 PSIA
06 PFIIT 1 0.1 PSIA
07 PGII 1 0.1 PSIA
08 PTFO 1 0.1 PSIA
09 PTGO 1 0.1 PSIA
10 POFO 1 0.01 PSID
11 fDOOG 1 0.01 PSID
12 PFIC1 1 0.1 PSIA
13 POIC 1 0.1 PSIA
14 PFIC2 1 0.1 PSIA
15 S§S 1 1.0 CNTS
16 PFTI 1 0.1 PSIA
17 POT1 1 C.l PSIA
18 TFI 1 118 218 DEGF
19 101 1 118 218 DEGF
20 TC1 1 120 220 DEGF
21 TC2 1 120 220 DEGF
22 TC3 1 120 220 DEGF
23 TC4 1 120 220 DEGF
24 TCS 1 120 220 DEGF
25 TC6 1 120 220 DEGF
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27
28
29
30
31
32 TFOI
33 TOOI
34 TFTI
35 TOTI
36
37
38
39
40 WFT
41 WOT
42
43
44
45
46
47
48
49
50 RUNNO
118 2
0.0
218 20
0.
T46.
790.
835,
881.
120 2
0.0
220 20
0.
1126.
1535.
1832.
2306.

1.8273

bt b

i Pt

0.0

-302.
40.
60.
80.

100.

0.0

—302-
200,
350.
450.

600.

5000.

662,
757
801.
846.
892.

5000.

T68.
1257.
1608.
1909.
2471
0.655

118 218 DEGF
118 218 DEGF
118 218 DEGF
118 218 DEGF

’ . CEM
CFM
5000.
O. 125.
45, 768,
65, 8l2.
85. 858.
105. 904.
5000.

50. 881.
250. 1394.
375. 1681.
475, 1986.
650. 2639.

0.46

30.
50.
70.
90.
110.

100.
300.
400.
500.

700.

1.0

735.

. 7T79.

823.
B69.
4095,

1000.
l464.
1756.
2145,

4095.

0.624

35.
55.
75.
95.

1137.

150.
325.
425,
250,
1137.
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o422 l.0 T.9173
C 0011 1290
CASEND
7 XQT CUR

ERS

TRW Y

IN Y
TRW Y
v XQT 7T
ISCALX=1
XLO=0.
XHI=10.
ISCALY=1
YLO=0.
YHI=100.
XLABEL=ID= COMPUTER TIME SEC
YLABEL=1D= THRUST LBS
TITLE=ID= THRUST (LBS)
PLOT=TCs1sFy 1y ENDLST
ENDPLT
YLO=0.
YHI=100.
YLABEL=ID= CHAMBER PRESSURE PSia
TITLE=1ID= CHAMBER PRESSURE (PSIA)
PLOT=TCs14PCs 1, ENDLST
ENDPLTY
YLO=0.
YHI=200.
YLABEL=ID= FUEL INJECTION PRESSURE PSIA
TITLE=ID= FUEL INJECTION PRESSURE (PSIA)
PLOT=TCy1+PFIy 1y ENDLST
ENDPLT
YLO=0.
YHI=200.
YLABEL=ID= OXIDIZER INJECTION PRESSURE PSIA
TITLE=1ID= OXIDIZER INJECTION PRESSURE {(PSIA)
PLOT=TCs1+P0I,y 1, ENDLST
ENDPLT
YLO=0.
YHI=200.
YLABEL=1ID= FUEL IGNITOR INJECTION PRESSURE PSIA

RWPLT
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TITLE=ID= FUEL IGNITOR INJECTION PRESSURE (PSIA)
PLOT=TCy1lyPFII+1sENDLST

ENDPLT

YLO=0.

YHI=200.

YLABEL=ID= OXIDIZER IGNITOR INJECTION PRESSURE
TITLE=1D= OXIDIZER IGNITOR INJECTION PRESSURE
PLOT=TC,s1,PDII1,1y ENDLST

ENDPLT

ENDFIL

ENDRUN

¥ EDOF

PSIA
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*kkkk%k DECK SETUP FOR EXECUTION OF TRWPLT PROGRAM DNLY %k

VZ RUN T59368,FMT7312y1135Ny266310,+P43,1
v PLT
v ASG F=22222
7 ASG Y=TRWPLT
v XQT CUR

TRW Y

IN Y

TRW Y
V. XQT TRWPLT
ISCALX=1
XLO=0.0
XHI=10.0
ISCALY=]
YLO=0.
YHI=200.

XLABEL=ID= COMPUTER TIME SEC

YLABEL=ID= FUEL ORFICE TOTAL PRESSURE PSIA
TITLE=1D= FUEL DRFICE TOTAL PRESSURE (PSIA)
PLOT=TCy 1o PTFO» 14 ENDLST

ENDPLT

YLU=0O

YHI=200.

YLABEL=ID= OXIDIZER ORFICE TOTAL PRESSURE PSIA
TITLE=ID= OXIDIZER ORFICE TOTAL PRESSURE (PSIA)
PLOT=TCy1,PT00. 1y ENDLST

ENDPLT

YLO=0.

YHI=50.

YLABEL=ID= FUEL ORFICE DELTA P PSIA
TITLE=1D= FUEL ORFICE DELTA P (PSIA)
PLOT=TCy1l+PDFO+1, ENDLSY

ENDPLT

YLO=0.

YHI=30.

YLABEL=ID= OXIDIZER ORFICE DELTA P PSIA
TITLE=ID= OXIDIZER ORFICE DELTA P (PSIA)
PLOT=TCys1,PD0O0,s 1, ENDLST

PRINGLE,R.W.
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ENDPLT

YLO=0.

YHI=200.

YLABEL=ID= INJECTOR FUEL CAVITY PRESSURE N{3. 1 PSIA
TITLE=ID= INJECTOR FUEL CAVITY PRESSURE NO. 1 (PSIA)
PLOT=TCs1+PFICLl,y14sENDLST

ENDPLT '

YL0=0.

YHI=200.

YLABEL=ID= INJECTOR DXIDIZER CAVITY PRESSURE PSIA
TITLE=]ID= INJECTOR OXIDIZER CAVITY PRESSURE {(PSIA)
PLOY=TCs1,POIC, 1, ENDLST

ENDPLT

YLO=0.

YHI=200.

YLABEL=1D= INJECTOR FUEL CAVITY PRESSURE NO. 2 PSIA
TITLE=ID= INJECTOR FUEL CAVITY PRESSURE ND. 2 (PSIA)
PLOT=TCy1yPFIC2414+ENDLST

ENDPLT

YL0=0.

YHI=200.

YLABEL=ID= PRESSURE FUEL TURBINE INLET PSIA
TITLE=ID= PRESSURE FUEL TURBINE INLET (PSIA)
PLOT=TCy1+PFT I, 1,y ENDLST

ENDPLT

YLO=0.

YHI=200.

YLABEL=]ID= PRESSURE OXIDIZER TURBINE INLET PSIA
TITLE=ID= PRESSURE OXIDIZER TURBINE INLET (PSIA)
PLOT=TC,1,POTI,1,ENDLST

ENDPLY

YLO=20.

YHI=100.

YLABEL=ID= FUEL INJECTION TEMPERATURE DEG F
TITLE=1ID= FUEL INJECTION TEMPERATURE ([DEG F)
PLOT=TCs 1o TFIy 1y ENDLST

ENDPLT

YLO=20.

YHI=100.

YLABEL=ID= OXIDIZER INJECTION TEMPERATURE DEG F
TITLE=ID= DXIDIZER INJECTION TEMPERATURE {(DEG F)
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PLOT=TCs1sTOIL, 1y ENDLST

ENDPLT

YLO=20.

YHE=500.

YLABEL=ID= THERMO COUPLE 1 DEG F
TITLE=ID= THERMO COUPLE 1 (DEG F)
PLOT=TCys1oTCly 14 ENDLST

ENDPLT

YLO=20.

YHI=500.

YLABEL=ID= THERMO COUPLE 2 DEG F
TITLE=1D= THERMD COUPLE 2 (DEG F)
PLOT=TCe1+TC2,1, ENDLST

ENDPLT

YLO=20.

YHI=500.

YLABEL=1ID= THERMO COUPLE 3 DEG F
TITLE=ID= THERMO LCOUPLE 3 (DEG F)
PLOT=TCs1lsTC3y 14 ENDLST

ENDPLT

YLO=20.

YHI=500.

YLABEL=ID= THERMO COUPLE 4 DEG F
TITLE=1ID= THERMO COUPLE 4 {DEG F)
PLOT=TCy 1yTC 4%y 1, ENDLST

ENDPLT

YLO=20.

YHI=500.

YLABEL=1ID= THERMO COUPLE 5 DEG F
TITLE=1D= THERMO COUPLE 5 (DEG F)
PLOT=TCs1l+TC59 1y ENDLST

ENDPLT

ENDFIL

ENDRUN

W EOF
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Fkkkdkokk DECK SETUP FOR EXECUTION OF TRWPLY WITH MULTIPLE INPUT TAPES *¥sckdokk

VZ RUN 759368y FMT7412s1135N,2663104Py3,1 PRINGLEsR.W.
v PLT
v ASG F=22222
v ASG 6=33333
V ASG H=44444
V ASG Y=TRWPLT
v XQT CUR

TRW Y

IN Y

TR Y
V  XQT TRWPLT
ISCALX=1
XL0=0.0
XHI=10.0
ISCALY=1
YLO=20.
YHI=500.

XLABEL=ID= COMPUTER TIME SEC

YLABEL=1D= THERMO COUPLE 6 DEG F

TITLE=1ID= THERMO COUPLE 6 (DEG F)
PLOT=TC,1,TCHy 14 ENDLST

ENDPLT

YLO=480.

YHI=560.

YLABEL=ID= FUEL ORFICE IN TEMPERATURE DEG R
TITLE=1D= FUEL ORFICE IN TEMPERATURE (DEG R)
PLOT=TCy 1, TFOI, 1o ENDLST

ENDPLY

YLO=480.

YHI=560. .

YLABEL=1ID= OXIDIZE ORFICE IN TEMPERATURE DEG R
TITLE=1D= OXIDIZER ORFICE IN TEMPERATURE (DEG R)
PLOT=TCy 1470014 1e ENDLST

ENDPLT

YLO=480.

YHI=560.

YLABEL=1ID= TEMPERATURE FUEL TURBINE INLET DEG R
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TITLE=ID= TEMPERATURE FUEL TURBINE INLET (DEG R}
PLOT=TCy 1+ TFTI,1,ENDLST

ENDPLT

YL0O=480.

YHI=560.

YLABEL=ID= TEMPERATURE OXIDIZER TURBINE INLET

DEG R

TITLE=1ID= TEMPERATURE OXIDIZER TURBINE INLET (DEG R)

PLOT=TCy1,TOT1, 1y ENDLST

ENDPLT

YLO=0.

YHI=100.

YLABEL=ID= FUEL TURBINE FLOW RATE CFM
TITLE=ID= FUEL TURBINE FLOW RATE (CFM)
PLOT=TC s 1+ WFT, 1, ENDLST

ENDPLT

YLO=0.

YHI=50.

YLABEL=ID= DXIDIZER TURBINE FLOW RATE CFM
TITLE=ID= OXIDIZER TURBINE FLOW RATE (CFM)
PLOT=TCs1+WOT, 1, ENDLST

ENDPLT

YL0=0.

YHI=0.1

YLABEL=ID=0OXIDIZER FLOW RATE LBM SEC
TITLE=1ID= OXIDIZER FLOW RATE (LBM/SEC)
PLOT=TCy2,WDOT0,2s ENDLST

ENDPLT

YLO=0.

YHI=6Q0.

YLABEL=ID=NOZZLE STAGNATION PRESSURE PSIA
TITLE=ID= NOZZLE STAGNATION PRESSURE (PSIA)
PLOT=TCs29PNSy 24 ENDLST

ENDPLY )

YLO=0.

YHI=300. :
YLABEL=ID=ENGINE SPECIFIC IMPULSE SEC
TITLE=1ID=ENGINE SPECIFIC IMPULSE {SEC)
PLOT=TCs 24+ ISPy 24 ENDLST

ENDPLT

YLO=0.

YHI=0.03


http:YHI=O.03
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YLABEL=ID=FUEL FLOW RATE LBM/SEC
TITLE=ID=FUEL FLOW RATE {LBM/SEC)
PLOT=TCy+2sWDOTF, 2y ENDLLST

ENDPLT

YI.0=0.

YHI=10000.

YLABEL=ID=CHARACTERISTIC EXHAUST VELDCITYY
TITLE=ID=CHARACTERISTIC EXHAUST VELOCITY
PLOT=TC+2+CSTAR, 24 ENDLST

ENDPLY

YLU=O.

YHI=0.

YLABEL=1ID= C SUB F

TITLE=ID= C SUB F
PLOT=TCy2+CFy 29 ENDLST

ENDPLY

YLO=0.

YHI=5.

YLABEL=ID= ENGINE MIXTURE RATIO
TITLE=ID= ENGINE MIXTURE RATIO
PLOT=TCe2+ MR,y 2,ENDLST

ENDPLT

YLO=0.

YHI=0.1 ,
YLABEL=ID= TOTAL FLOW RATE LBM/SEC
TITLE=ID= TOTAL FLOW RATE (LBM/SECI)
PLOT=TCs2,WDOTTy 2y ENDLST

ENDPLY

YLO=0.

YHE=20.

YLABEL=ID= TOTAL IMPULSE

TITLE=ID= TOTAL IMPULSE
PLOT=TCy2+1T+2yENDLST

ENDPLTY

YLO=0.

YHI=60.

FT/SEC

YLABEL=ID=NOZZLE STAGNATION PRESSURE INTEGRAL LBF SEC/INZ2
TITLE=ID= NOZZLE STAGNATION PRESSURE INTEGRAL (LBF-SEC/INZ)

PLOT=TCys2y INPNS, 29 ENDLST
ENDPLT
YLO=0.
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YHI=0.06

YLABEL=ID= TOTAL OXIDIZER CONSUMED |.BM
TITLE=ID= TOTAL OXIDIZER CONSUMED (LBM}
PLOT=TCy2+M0,42, ENDLST

ENDPLT

YLO=0.

YHI=0.02

YLABEL=ID= TOTAL FUEL CONSUMED LBM

TITLE=ID= TOTAL FUEL CONSUMED (LBM)
PLOT=TC 24 MF, 2y ENDLST

ENDPLY

XL0=0.

XHI=20.

YLO=0.

YHI=10000.

TITLE=ID=CHARACTERISTIC EXHAUST VELOCITY .V5. TOTAL IMPULSE
YLABEL=ID=CHARACTERISTIC EXHAUST VELOCITY FT/SEC
XLABEL=ID=TOTAL IMPULSE

PLOT=1T, 2, CSTAR, 2+ ENDLST

ENDPLT

XLO=480.

XHI=560.

YLO=0.

YHI=0.1

TITLE=ID=0OXIDIZER FLOW RATE .VS. OXIDIZER ORFICE IN TEMPERATURE
XLABEL=ID=0XIDIZER ORFICE IN TEMPERATURE DEG R
YLABEL=ID=0OXIDIZER FLOW RATE LBM/SEC
PLOT=TODI»1,WDOTOe 24 ENDLST

ENDPLT

ENDFIL

KUNIT=9

REPEAT

KUNIT=10

REPEAT

ENDRUN

v EQF


http:YHI=O.02
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APPENDIX 3

This appendix presents the input and output for a sample run with the
HEPCAT program. Included are the Toad sheets, a listing of the input and
the output generated by the program. A1l option flags in the example pre-
sented in this appendix were set. Pages A3-2 to A3-8 are the load sheets
used to generate the data deck. Pages A3-9 to A3-27 are a listing generated
by the program of the input data. Pages A3-28 to A3-78 contain the output
generated by the HDOT1€ program.

A3-1
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v

TI-tV

QT CUR
1. TRW Y
2. IN Y

END OF FILE -- UNIT Y

ENU CUR LCC 1102-0038 L8

EO JUN TO

1682TE20.464
16627820, 882
16627820.883



ET-EV

7 XOT HDM11C

BLANK COMMIN
STARTING ADDRESS

CORE LIMITS 214000 036211

HbgllC/COBE

a 10C0C2-1G¢003
1 0143G0-014121

NSTOP&/CODE

1 014122-014137

NIERS$ /CODE

0 100LC4—103004
L 0Ll414G-014444
2 100GC5-100076

NFMTS /CODE

1 014445015332
2 100077-160112

NCNVT $/CODE

1 015333-015542
2 100113-126176

146171

01400.

163777

104200 125173

146163 146170

13 JUN TC

L662TE26.230



?1-€V

NFTVS$ /CODE
1 015543-015565

NOTIN$/CODE
1 015566-016161
2 100177~100241

FPACKS/CODE
1 016162-016225

DEPTH /¥kkkk
0  100242-100247

NERRS /CODE
0 100250-~100407
1 016226-016630

NIOINS$/CODE
1 016631-016676
2 100410=100440

NRWND$/CODE
1 016677-016771

NTABS$ /CODE
¢ 100441-100567

OUTPUT/CODE
0 100570-102002
1 016772-021705

NINPTS$/CODE

0 102003-102004
1 021706-022615
2 102005-102037

NININS/CGDE
1 022616-022767
2 102040-102070



CT-EV

NEXP1l$/CODE
1 022770023067
2 102071-102072

NFOUT $/CODE
1 023070-023311
2 102073-102074

NBUFF$/CODE
1 023312-023333
2. 102075-103105

NOUT$ /7CODE

0 103106~-103110
1 023334~024204
2 1063111-103126

NBDCV $/CODE
0 103127-103313

SWAGER/CODE
D 103314-103773
1 024205-025435

SQRYT /CODE
0 103774-104030
2 104031-104072

RATED /CDDE
0 104073-104635
1 025436-026463

HGAMMA/CODE
0 104636-104677
1 026464-026610

HZH /CODE
0 104700~104742
1 026611-026733

O0GAMMA/CODE



91—tV

0 104743=104776
1 026734-027050

OXZ0X /CODE
0 104777-105051
1 027051-027164

ICT 7 %%k
6 105052-105053

FUNCTN/ sebedon
0 105054-105363

JHYDE /CODE
0 105364~105527
1 027165-030160

FILTR2/CODE
0 105530~105607
1 030161032110

SHIfFT /CODE
0 105610-105624
1 032111-032141

AVRGR /7CODE
0 105625-105651
i 032142-032222

ZERO /CODE
0 105652-105666
1 032223-032252

FILTR1/CODE
0 105667~105731
1 032253-033017

CHEWER/CODE
0 105732-114354
1 033020-033642



ACA A

NTRAN /7CODE

0 114355-114355
1 033643-035143
2 114356-114505

TLABL$/CODE
0 114506-114515

TSCRHS$/CODE
0 114516-114570

THRUS$ /CDDE
0 114571-114706

TSWAPS$/CODE
0 114707-115007

TINTL$/CODE
0 115010-115106

TIMLST/ % d%skkk
0 115107-115107

TIME /7 %%dork
0 115110-115110

CDNPUT/CODE
0 115111-115721
1  035144-036110

LABELS/ ¥¥ikkok
0 115722-116241

COMRT 1/ ¥k
0 116242-116247

COMRAT / *% %k *
0 116250-116321

CR2TAP/CODE
0 116322-116357



8T-EV "

END OF ALLOCATION 1103 0038

1 036111-036211

UNITS /kkkmik
0 116360-116363

ROWS /%o
G 116364-116400

FLAGS /3%%deksick
0 116401-116405

FILES /%%ikk
0 116406=116420

FACTOR/ %%k
0 116421-125153

ENG 7 F K%
0 125154-125175



TRT-EV

BLOCK I == INPUT DATA -- LOAD SHEETS -~ CARD
01 F 1 0.01
02 PC 1 0.1
03 FV 1 1.0
04 PFI 1 0.1
05 POI 1 0.1
06 PFII 1 0.1
07 POII 1 0.1

' 08 PTFO 1 0.1
09 PTOO 1 0.1
10 PDFO 1 0.01
11 PDOO 1 0.01
12 PFIC1 1 0.1
13 pPOIC 1 0.1
14 PFIC2 1 0.1
15 SS 1 1.0
16 PFTI 1 0.1
17 POTI 1 0.1
18 TFI 1 118 218
19 TOI 1 118 218
20 TCl 1 120 220
21 TC2 1 120 220
22 TC3 1 120 220
23 TC4 1 120 220
24 TC5 1 120 220
25 TC6 1 . 120 220
26
27
28
29
30
31 :
32 TFOI 1 118 218
33 TOOI 1 118 218
34 TFTI 1 118 218
35 TOT1 1 118 218
36
37

38

INPUT -- RUN NG.

LBF

PSIA
CNTS
PSIA
PSIA
PSIA
PSIA
PSIA
PSIA
PSID
PSID
PSIA
PSIA
PSIA
CNTS
PSIA
PSIA
DEGF
DEGF
DEGF
DEGF
DEGF
DEGF
DEGF
DEGF

DEGF
DEGF
DEGF
DEGF

-~ 001501



0Z-eV°

BLOCK T -~ INPUT DATA -- LOAD SHEETS == CARD INPUT -- RUN NO.
39
40 WFT 1 0.02 CFM
41 WOT i 0.01 CFM
42
43
44
45
46
47
48
49
50 RUNNO 1 1.
118 2
C. Oa 5000. 5000.
218 20 :
0. ""302- 662- 0- 725. 30-
T46 . 40, 757. 45, 768, 50.
790. 60. 8C1. 65. 8l2. T0.
835. 80, 846, 85. 858. 9G,
881. 100. 892. 106. S0 4. 110.
120 2 :
0. 0. 5000, 5000.
220 20
C. -302. 168. 50. 881. i00.
1126. 200. 1257. 250, 1394, 300.
1535, 350. 1608, 375. l681. 400,
;832. 450G, 1909, 475. 1986. 500.
2306. 600. 247T1. 650. 2639, 700.
«4255 «655 46 1.0
%2 1.0 T9173 2:1275
67.0 67.0 40.0 40.0
00011 111 '

CASEND

-- 001501

T35
779.
823.
869.
4055.

1000.
1464.
1756.
2145,
4095.

35.
55,
75.
95,

1137.

150.
325.
425,
550.
1137.
«624

0.0
30.0



Le—ev

BLOCK I == INPUT CONSTANTS -~ CARD INPUT VARIABLES —- RUN NO.

AC T.9173 AE 2.1275 AT 24255 CFl

CF3 «0031 CF4 T4.0000 ODISTAR « 0000 DHO

DPH 1.,0000 DPD 1.0000 G 32.1302 GAMMA

1PC 1.6000 IPLOT 1.0000 IRATED 1.0000 K

KQ « 6550 MICROT 17.0000 MHWH 2.0160 MHO

NP 1.0000 PAB .0000 PLS 30.0000 PFDS

TFDS 67,0000 TODS 6T.0000

BlLLOCK I —— TABLES Of SCALES, CALIBRATION CURVES AND BIASES -— CARD

THE SCALING FACTORS FOR REQUESTED CHANNELS ARE

CH PARAM

-— 001501
+1603 CF2
«4200 D00
1.4000 IDUMP
«+9993 KF
32.0000 NDP
40.0000 POOS

«9905
«4600
«0000
« 6240
+ 0000

40.0000

INPUT VARTIABLES —— RUN ND.

FACTOR CH PARAM FACTOR CH PARAM FACTOR CH PARAM FACTOR CH PA
1 F 0100 2 PC « 1000 3 FV 1.0000 4 PFI «1000 5 PO
6 PFII «1000 7 POII « 1000 8 PTFO «1000 9 PTOO «1000 10 PO
11 pPDOO .0100 12 PFIC1 «1000 13 POIC .1000 14 PFIC2 «1000 15 S5
16 PFTI .1060 17 POTHI «1000 40 WFY «020C 41 WOT «0100 50 RU
COUNTS TO MILLI-VOLTS CALIBRATION CURVE FOR CHANNEL 18 TFI CONSISTS OF 2 POINTS —-
ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/DRDINATE ABSCISSA/ORDINATE
0000 5C00. 000G/ 5000.0000
MILLI-VOLTS TD ENG. UNITS CALIBRATIUN CURVE FOR CHANNEL 18 TFI CONSISTS OF 20 POINTS --
ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/GRDINATE
.0000/ -302.0000 662.0000/ «0000 725.0000/ 30.0000 735.0000/ 35.0000
T57.0000/ 45,0000 768.0000/ 50.0000 779.0000/ 55.0000 790.0000/ 60.0000
812.00007/ 70.0000 823,0000/ 75.0000 835.0000/ 80.0000 846 .0000/ 85.0000
869.0000/ 95.0000 881.0000/ 100.0000 892.0000/ 105.0000 904.0000/ 110.0000

-- 001501

RAM FACTOR

1 « 1000

FO .0100
1.0000

NND 1.0000

ABSCISSA/ORDINATE

ABSCISSA/ORUDINATE
T46.0000/ 40.0000
801, 0000/ 65.0000
858.0000/ 90.0000
4095.0000/ 1137.0000



TT-EV

MILLI-VOLTS TO ENG.

MILLI-VOLTS TO ENG.

BLOCK I —-— TABLES OF SCALES,

ABSCISSA/ORDINATE
. 0000/ «0C00

ABSCISSA/ORDINATE
0020/ -302.0000
757 ..0000/ 45.0000
gl2.o0000/ 70.0000
869.00007 95.0000C

COUNTS TO MILLI-VOLTS

ABSCISSA/ORDINATE
00020/ « 0000

ABSCISSA/GRDINATE
0000/ -302.0000
1257.0000/ 250.0000
1681.000C/ 400.0003
2145.C0C0/ 550.0000

COUNTS TO MILLI-VOLTS CALIBRATION CURVE FOR CHANNEL 19 TOI

ABSC ISSA/ORDINATE
5000.0000/ 5000.0000

UNITS CALIBRATION CURVE FOR CHANNEL 19 TOI

ABSCISSA/ORDINATE

662.0000/ © « 0000
768. 0000/ 50. 0000
823.0000/ 75.00060
881.0000/ 120.0000

CALIBRATION CURVE FOR CHANNEL 20 TCl1

ABSCISSA/ORDINATE
5000.9000/ 5000.0000

JNITS CALIBRATION CURVE FOR CHANNEL 20 TC1

ABSCISSA/ORDINATE
768.0000/ 50. 0000
1394.0000/ 300.0000
1756.0000/ 425.0000
2306.0000/ 600.0000

ABSCISSA/ORDINATE

ABSCISSA/ORDINATE
725.0000/ 32.0000
T79.000C/ 55.0003
835.0000/ 80.0000
892.0000/ 105.0000
CONSISTS
ABSCISSA/ORDINATE

ABSCISSA/ORDINATE
881.00007 100.0000
1464,0000/ 325.0000
1832. 0000/ 450.0000
2471.0000/ 650.0000

CONSISTS OF

CALIBRATIUON CURVES AND BIASES —— CARD INPUT VARIABLES —— RUN NO.

2 POINTS —-

ABSCISSA/ORDINATE

COGNSISTS OF 20 POINTS -~

ABSCISSA/ORDINATE

735.6000/ 35.0000
790 .00D0/ 60.0000
846.0000/ 85.0000
904.,0000/ 110.0000

OF 2 POINTS —-

ABSCISSA/DRDINATE

CONSISTS OF 20 POINTS —

ABSCISSA/ORDINATE
1000.0000/ 150.0000
1535.0000/7 350.0000
1909.0000/ 475.0000
2639.0000/ 700.0000

-- 001501
ABSCISSA/ORDINATE
ABSCISSA/ORDINATE
T46.0000/ 40.0000
BC1l.0000/ 65.0000
858.0000/ 90.0000

4095,0006/ 1137.0000

ABSCISSA/ORDINATE

ABSCISSA/ORDINATE
1126.0000/ 200.0000
l6C8.0000/ 375.0000
1986.,0000/ 500.,0000
4095.00007 1137.0000



YA

BLOCK

COUNTS TO MILLI-VOLTS CALIBRAYION CURVE FOR CHANNEL 21 TC2

ABSCISSA/ORDINATE
« 0000/

MILLI-VOLTS TO ENG.

ABSCISSA/URDINATE
0000/ -302.0000
1257.0000/ 250.0000

1681.0000/ 400.0000
2145.0000/ 550.0000

COUNTS TO MILLI-VOLTS CALIBRATION CURVE FOR CHANNEL 22 TC3

ABSCISSA/ORDINATE
0000/ « 0000

MILLE~-VOLTS TO ENG. UNITS CALIBRATION CURVE FOR CHANNEL 22 7C3

ABSCISSA/ORDINATE
»00C0/ -302.0000
1257.0060/ 250.0000C
1681.0000/ 400.0000
2145.0000/7/ 550.0000

I -~ TABLES OF SCALES,

«0000

ABSC ISSA/DORDINATE
50600.0060/ 5000.0000

UNITS CALIBRATION CURVE FOR CHANNEL 21 TC2

ABSCISSA/ORDINATE
T768.0000/ 50. 0000
1394.0000/ 300.0000
1756.0000/ 425.92000
2306. 0000/ 600.0002

ABSCISSA/ORDINATE
50Q00.0000/ 5000. 0000

ABSCISSA/ORDINATE
768.0000/ 50.0000
1394.0000/ 300.0000
1756.0000/ 425.0000
2306.0000/ 600.0000

ABSCISSA/DRDINATE

ABSCISSA/ORDINATE

881.0000/ 100.0000
1464. 0000/ 325.0000
1832.0000/ 450.0000
24T71.0000/ 650.0000

ABSCISSA/ORDINATE

ABSCISSA/ORDINATE
881.0000/ 100.0000
1464. 0000/ 325.0000

1832.0000/ 450.0000
247L. 0000/ 650.0000

CONSISTS OF

CALIBRATION CURVES AND BIASES —- CARD INPUT VARIABLES —— RUN ND.

2 PDINTS ==

ABSCISSA/DRDINATE

CONSISTS OF 2C POINTS =--

ABSCISSA/ORDINATE
1000.0000/ 150.0000
1535.,0000/ 350.0000
1909.0000/ 475.0000
2639,.,0000/ 7T00.0000

CONSLISTS OF 2 POINTS --

ABSCISSA/ORDINATE

CONSISTS OF 20 POINTS —-

ABSCISSA/DORDINATE
1000.0000/ 150.0000
1535.0000/ 350.0000
1909.0000/ &75.0000
2639.0000/ T00.0000

-= 001501

ABSCISSA/ORDINATE

ABSCISSA/ORDINATE
1126.0000/ 200.00C00
1608.0000/ 375.0000
1966.0000/ 500,0000
4095.0000/7 1137.0000

ABSCISSA/ORDINATE

ABSCISSA/ORDINATE
1126.0060/ 200.0000
1608.0000/ 375.0000
1986.0000/ 500.0000

4095.0000/ 1137.0000



Fe-£v

BLOCK [ -~ TABLES OF SCALES,

COUNTS TO MILLI-VOLTS CALIBRATION CURVE FOR CHANNEL 23 TC4

ABSCISSA/ORGINATE

0000/

MILLI-VOLTS TO ENG. UNITS CALIBRATION CURVE FOR CHANNEL 23 TC4

0000

ABSCISSA/ORDINATE
« 0000/ -302.0000

1257.0000/
1681.0000/
2145,0000/

COUNTS TO MILLI-VOLTS CALIBRATION CURVE FODR CHANNEL 24 TCS5

250.0000
400.0000
550.00C0

ABSCISSA/ORDINATE

0000/

MILLI=-VOLTS TO ENG. UNITS CALIBRATION CURVE FOR CHANNEL 24 TCS

.0000

ABSCISSA/ORDINATE
.0c0c0/ -302,0000

1257.0000/
1681.0000/
2145.0000/

250.0000
400.0000
550.0000

ABSCTISSA/ORDINATE
5002.0000/ 50C€0.0000

ABSCISSA/ORDINATE

768.0000/ 50.0000
1394.0000/ 300.0000
1756.0000/ 425.0000
2306.0000/ 600.0000

ABSCISSA/QORDINATE
5000.0006/ 5000.0000

ABSCISSA/ORDINATE
768,0000/ 50,0000
1394.0000/ 300.0000
1756.0000/ 425.0000
2306.0000/ 600.0000

CALIBRATION CURVES AND BIASES -~— CARD

ABSCISSA/ORDINATE

ABSCISSA/ORDINATE

881.0000/ 100.0000
1464,0000/ 325.0000
1832.0000/ 450.0000

2471.0000/ 650.0000

ABSCISSA/ORDINATE

ABSCISSA/ORDINATE
881.0000/ 100.0000
1464.0000/7 325.0000

1832.0000/ 450.0000
24T1.00007 650.0000

INPUT VARTABLES -~ RUN NO.

CONSISTS OF 2 POINTS ——

ABSCISSA/ORDINATE

CONSISTS OF 20 POINTS -—-

ABSCISSA/ORDINATE
1000.0000/ 150.0000
1535.0000/ 350.0000
1909.0000/ 475.0000
2639.0000/ 7T00.0000

CONSISTS OF 2 POINTS -=-

ABSCISSA/URDINATE

CONSISTS DF 20 POINTS —-

ABSCISSA/DRDINATE
1060.0000/ 150.0000
1535.0000/ 350.0000

1909.0000/ 475.0000
2639.0000/ 700.0000

-~ 001501

ABSCISSA/ORDINATE

ABSCISSA/DRDINATE

1126.0000/7/ 200.00600
1608.0000/ 375.0000
1986.0000/ 500.0000
4095,0000/ 1137.00C0
ABSCISSA/ORDINATE
ABSCISSA/ORDINATE
1126.0000/7 200.0000
1608.0000/ 375.0000
1986.0000/ 500.0000

4095.0000/ 1137.0000



CC-tV

BLOCK T -- TABLES OF SCALESsy CALIBRATION CURVES AND BIASES —— CARD INPUT VARIABLES -- RUN NO. =-- 001501
COUNTS To MILLI-VOLTS CALIBRATION CURVE FOR CHANNEL 25 TC6 CONSISTS OF 2 POINTS =--—

ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE
«00C0/ 0000 5000.0000/ 50600, 0000

MILLI-VOLTS TO ENG. UNITS CALIBRATION CURVE FOR CHANNEL 25 TCé CONSISTS OF 20 POINTS ~-
ABSCISSA/DRDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE
<0000/ -302.0000 768. 000G/ 50.0000 881.0000/ 100.0000 1000.0000/ 150.0000 1126.0000/ 200.0000
1257.0000/ 250.0000 1394, 0000/ 300.0000 1464.0000/ 325.0000 1535.0000/ 350.0000 1608.0000/ 375.0000
1681.0000/ 400.0000 1756.0000/ 425.0000 1832.0000/ 450.0000 1909.0000/ 475.0000 1986.0000/ 500.0000
2145.,0000/ 550.0000 2306.0000/ 600.0002 2471.0000/ 650.0000 2639.0000/ 7T00.0000 4095.0000/ 1137.0000
COUNTS TO MILLI-VOLTS CALIBRATIUN CURVE FOR CHANNEL 32 TFOI CONSISTS OF 2 POINTS --

ABSCISSA/ORDINATE ABSCISSA/CRDINATE ABSCISSA/UORDINAYE ABSCISSA/ORDINATE ABSCISSA/ORDEINATE
«00GC/ «0000 5000.0000/ 5000.0000

MILLI-VOLTS TO ENG. UNITS CALIBRATION CURVE FOR CHANNEL 32 TFOI CONSISTS OF 20 POINTS —--

ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/DRDINATE ABSCISSA/ORDINATE
0000/ -302.0000 662.0000/7 . 0000 725.0000/ 30.0000 735.0000/ 35.G6000 T46.0000/ 40.0000

T757.0000/ 45.0000 768.0000/ 50. 0000 T79. 00060/ 55.0000 790 .0000/ 60,0000 801.0000/ 65,0000

812.0000/ T0.0000 823.0000/ 75.0000 835.0000/ 80.0000 846.00007 85.0000 858.0000/ 90.0000

869.0000/ 95.0000 881.00007/ 100.0000 892.0000/7/ 105.0000 904.0000/ 110.0000 4095.0000/ 1137.0000



9¢-LY

BLOCK I -- TABLES OF SCALES,

ABSCISSA/ORDINATE
0000/ « 0000

ABSCISSAZ/OQRDINATE
L0000/ -302.0000
757.0000C/ 45.0000
8l2.0000/ 70.0000
- 869.0000/ 95.0000

ABSCISSA/ORDINATE
0000/ 0000

ABSCISSA/QRDINATE
.00006/ -302.0000
T757.0000/ 45.C000
812.0000/ 70.0000
B69.00020/ 95.0000

COUNTS TO MILLI-VOLTS CALIBRATION CURVE FOR CHANNEL 33 TOOI

ABSCISSA/ORDINATE
5000.0000/ 5000.0000

MILLI-VOLYS TO ENG. UNITS CALIBRATION CURVE

ABSCISSA/ORDINATE

662.00007/ « 0000
768, 0000/ 50.0000
823, 0000/ 75,0000
881.0000/7 100.0000

COUNTS TO MILLI-VOLTS CALIBRATION CURVE FOR CHANNEL 34 TFTI

ABSCISSA/OROINATE
5000.0000/ 5000,0000

MILLI-VOLTS TO ENG. UMITS CALIBRATION CURVE FOR CHANNEL 34 TFTI

ABSCISSA/ORDINATE

662.0000/ 0000
768.0000/ 50. 0000
823.0000/ 75.0000

881.0000/ 100.0000

FOR CHANNEL 33 T10OI

ABSCISSA/ORDINATE

ABSCT SSA/DRDINATE

125. 0000/ 30.0000
179. 0000/ 55.0000
835.0000/ 80.0G000
892.0000/ 105.0000
CONSISTS
ABSCISSA/ORDINATE

ABSCISSA/ORDINATE

725.0000/ 30.0000
779.0000/ 55.0000
835. 0000/ 80.0000
892.0000/7 105.0000

CONSISTS OF

CALIBRATION CURVES AND BIASES -- CARD INPUT VARIABLES —- RUN NO.

2 POINTS -~

ABSCISSA/ORDINATE

CONSISTS OF 20 POINTS ==

ABSCISSA/ORDINATE

735.0000/ 35.0000
790.0000/ 60.0000
846.0000/ 85.0000
904.0000/ 110.0000

OF 2 PODINTS --

ABSCISSA/ORDINATE

CONSISTS OF 20 POINYS --

ABSCISSA/ORDINATE

T35.000G/ 35.0000
790 .0000/ 60.0000
846 .0000/ 85.0000
904.0000/ 110.0000

-- 001501

ABSCISSA/UORDINATE

ABSCISSA/URDINATE
T46.0000/ 40,0000
801.0000/ 65.0000
858. 0000/ 90.0000
4095.0000/ 1137.0000

ABSCISSA/ORDINATE

ABSCISSA/ORDINATE
T46.0000/ 40.0000
801.0000/ 65.0000
858.0000/ 90.0000
4095.0000/ 1137.0000



BLOCK 1 ~-— TABLES OF SCALES, CALIBRATION CURVES AND BIASES —-- CARD INPUT VARIABLES —— RUN NO. -- 001501

LZ-EV

COUNTS TO MILLI-VOLTS CALIBRATION CURVE FOR CHANNEL 35 TOTI CONSISYS OF 2 POINTS --
ABSCISSA/ORDINATE ABSCISSA/ORDIMATE ABSCI SSA/ORDINATE ABSCISS A/ORDINATE ABSCISSA/ORDINATE
« G000/ 0000 5000.0C0C0/ 5000. 0000
MILLI~VOLTS TO ENG. UNITS CALIBRATION CURVE FOR CHANNEL 35 TOTI CONSISTS OF 20 POINTS --
ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE ABSCISSA/ORDINATE
.0000/ =302.0000 662.0000/ . 0000 25,0000/ 30.0000 735.0000/ 35.0000 T46,.,0000/ 40,0000
T57.0000/ 45.0000 768.00090/ 50.0000 779. 0000/ 55.0000 790.0000/ 60,0000 801.0000/ 65.0000
8§12.0000/ 70.0000 823.0000/ T5.0000 835,0000/ 80.0000 846.0000/ 85.0000 858.0000/ 90.0000
869.0000/ 95.0000 881.,0000/ 130.0002) 892.0000/ 105.0000 904 .0000/ 110.0000 4095.00007 1137.0000



RZ~EV

BLOCK II OUTPUT -- RUN ND. —- 001501
F .0020 PC 17.10600
PFII 241.0800 POII1 192.9200
PDOO «1470 PFIC1 16 .4 300
PFT1 263.,0800 POTI 210.5400
TC2 71.9027 7TC3 T1.6372
+0000 « 0000
«0000 TFOI 55. 4545
-0000 » 0000
WOT « 0040 « 0000
« 0000 «0000
BLOCK II OUTPUT =- RUN ND. == 001501
F - 0050 PC 14.7000
-PFII 262.8400 PDIIL 210.8700
PDOD -0140 PFIC1 14.6700
PFT1 263.0700 POTI 210.5500
TC2 72.0354 TC3 Tl.6814%
«0000 .0000
«0000 TFOI 55.5454
0000 - 0000
WoT «0040 « 0000
« 0000 - 0000
BLOCK II OUTYPUT =~ RUN ND. =-- 001501
F . «0040 PC 14.7100
PFI1 262.9200 POII 210.,9000
PDOO <0150 PFIC1 14.7100
PFTI - 409.5000 POTI 210.5800
TC2 71.8584 TLC3 71.6814%
.0000 9000
«0000 TFJ1 55.6364%
« 0000 « 0000
WOT «0000 «0000
«0000 «»0000

-- TIME C
FV
PTFED
POIC

TF1
T 4

TOOI

-= TIME C

FV
PTFO
POIC
TFI
TC4

TOO1

-— TIME C

FV
PTFO
POIC
TF1
T4

TDOO1

- «0000 -- SEC

462.8000
235.9700
312.8800
58.TT27
71.2389
» 0000
55.4545
-« 0000

« 0000

« 00060

- «1000 ~- SEC

506.3000
262.2000
312.9100
58. 6364
T1.5044
.0000
55.5454%
. 0000

- 0000
0000

- «2000 —-- SEC

505.7000
262.3000
14,6000
59.0909
T1.4602
« 0000
55.4545
-0000
«0000
.0000

PFI
PTOOD
PEIC2
TOI
TC5

TFT1

PFI
PTGO
PFICZ
TOI
TC5

TFT1

PFI
PTOD
PFIC2
TOI
TCS

TFTI

- 7100
189.8300
14.6000
57.7273
T1.7699
.0000
55.9091
- 0000
«0000

« 0000

. 0000
210.1900
14,6100
57.8182
71.9469
0000
56.1818
. 0000
0000
.0000

0000
210.2000
14. 6400
57.7273
71.8584

+0000 -

55.9091
0000
-0000
»0000

POI
PDFO
SS§
TCl1
TC6

TOTI
WFT

RUNNO

POI
PDFD
SS
TC1
TCo

TOTI
WFT

RUNND

PO 1
PDFO
SS
TC1
TC6

TOT1
WFT

RUNND

3.2400
«0730
499.6000
T1.3717
71.1504
«0000
55.0000
«0040
0000
1501.0000

+0000
«0060
499,7000
T1.4159
71.1504
+0C00
55,2727
.0080
0000
1501.0000

0000
0060
498.4000
71.2832
71.1947
.0000
55.0909
«0040
-0000
1561.0000



67-EV

BLOCK II CUTPUT —— RUN ND.

F
PFII
PDOO
PFTI
TC2

WOT

BLOCK 1l

F
PFII
PDOC
PFT1
TC2

WOt

BLOCK Il

F
PFII
PDOC
PFTI
TC2

Wov

0000
262.9200
«0120
409.5000
T1.6372
0000
.0000
«0000
0020
«0000

OUTPUT —-- RUN NO.

0000
262,9400
.0160
263.2100
71.9469
«0000
-0000
.0000
«0040
«0000

ouUTPUT --

-0010

' 262.9400

.0160
263.2000
72.0354
.0000
0000
.0000
.0000
.0000

pC
POI11
PFIC1
POTI
TC3

TFO1I

pC
POII
PFIC1
POTI
TC3

TFOX

RUN NO.

PC
POIIL
PFICL
POTI
TC3

TFDIX

-- 001501

14.7000
210.8200
14.6800
210.5400
71.5929
.0000
55+ 4545
« 0000
.0000
0000

~= 001501

1447200
210.8700
14.6500
210.5400
T1.5929
«0000
55.4545
0000

« 0000
«0000

-=- 001501

14.7300
210.,8900
14.6900
210.5700
71.8142
« 0000
5545454
0000
.0000
+0000

-=- TIME C -~
FV 505.8000
PTFO 262.3100
POIC 14.5800
TF1 59.0909
TS 4 Tl1.3274
« 0000
TGOI 55.4545
- 0000
«0000
- 0000

~-—- TIME C -~
Fv 506.0000
PTFD 262.3100
PDIC 14.6000
TFI 58.7273
TC4 71.4602
. 0000
T0O0I 554545
0000
« 0000
- 0000

-= TIME € --
FV 505.8000
PTFO 262.3200
POIC 14.6100
TFI 58.7273
TC4 714602
«0000
TOOI 55.6364
+ 0000
«0000
« 0000

«3000 -- SEC

PF1
PTOO
PFIC2
TOI
TC5

TETI

«4000 -- SEC

PFI
PTOO
PFIC2
TOI
TC5

TFTI -

« 5000 -- SEC

PFI
PTOO
PFIC2
TOI
TCS

TFTI

- 0000
210.1900
14.6200
57.5909
T1l.T7257
« 0000
55.9091
»0000
«0000
.0000

« 0000
210.2100
1446200
57.8636
71.9027
« 0000
55,9091
0000
0000
0000

0000
210.2200
144.6400
57.7273
72.0354
«0000
55.9091
«0000
«0000
+0000

POI
PDFOD

. 8§

TC1
TC6

TOTI
WFT

RUNNO

POI .
PDFOD

IC1
TCé

TOTI
WFT

RUNNO

PO1
PDFO
SS
TC1
TC6

TOTI
WFT

RUNNO

«0000
«0060
498.3000
71.2832
71.0619
0000
55.0000
.0080

"« 0000
1501.0000

.0000
«0050
498.7000
T1.3717
71.1504
.0000
55.1818

» 0040
.0000
1501.0000

-0000
-0080
498 . 6000
T1.5044
T1l.1947
«0000.
55.3636
«0080
«0000
1501.0000



0E-€¥~

BLOCK Il OUTPUT -~ RUN NO.

F
PFII
PDDO
PFTI
TC2

HoTt

BLOCK II

F
PFII
PDOO
PFTI
TC2

WOT

BLOCK I1

F
PFI1
PDOD
PFTI
TC2

WoT

«0000
262.9000
«0130
263.1900
T1.7699
+«0000
«0000
«0000
.0020
«0000

cuTPUT —-

« 0050
262.8900
«0140
26341500
71.9911
0000
0000
«0000
«0040
0000

ouTPUT -——

0000

' 262.8900

«0190
263.1800
12.1239
0000
<0000
0000
«0040
0000

PC 14.7200
POLI 210. 8400
PFIC1 14.7200
POTI 210.5800
TC3 7TL.6814
.0000
TFO1 55.5454
.0000
.0000
+0000
RUN NG. == 001501
PC 14.7000
POII 210. 8400
PFICL 14,6800
POTI 210.5600
TC3 71.6814
.0000
TFOI 5545454
.0000
.0000
+0000
RUN NO. -- 001501
PC 1447300
POII 210.9400
PFIC1 14.6900
POTI 210.5800
TC3 71.8584
.0000
TFOI 55.6364
.0000
.0000
.0000

~- 001501 -~ TIME C --

FvV
PTFO
POIC
TFI
TC4

TOO1

-~ TIME C

FV
PTFD
PDIC
TF1
TC4

T001

-- TIME C

FV
PTYFO
POIC
TFI
T4

TOOI

505. 7000
262.2900
14.5800
58.7727
Tl.3274
« 0000
55.4545
«0000
« 0000
« 0000

-

506.2000
262.2800
14.6200
58.7273
T1.5044
«0000
55.4545
<0000

« 0000
«0000

506. 0000
262.2900
1446400
58.7273
T1.5929
- 0000
55.6364
« 0000

« 0000

« 0000

« 6000 -- SEC

PFI
PTOD
PFIC2
TOI
TCS

TFTI

« 7000 «~ SEC

PFI
PTOO
PFIC2
TOI
TCS

TFT1

»8000 -- SEC

PFI
PTOD
PFIC2
T0I
TCS

TFTI

.0000
210.1700
14. 6000
57.5000
71.7257
.0000
55.9091
.0000
.0000
.0000

0000
210.2100
14.6400
57.7273
T1l.9469
+0000
56.0000
«0000
«0000

« 0000

»0000
210.2300
14.6400
57.6818
7241239
«0000
55.9091
0000
0000
»0000

POI
PDFO
SS
TC1
TC6

T TOTI

WFT

RUNNO

PO1
PDFO
S5
TC1
TC6

TOTI
WFT

RUNND

POI
POFO
55
TC1
TCé

TOTI
HWFT

RUNNO

.0000
-Q070
498.6000
71.2832
71.1504
«0000
55.0000
«0040
«0000
1501.0000

« 0000
«0070
498.8000
Tl.3274
T1.1504

- 0000
552727
«0080

« 0000
1501.0000

-0000
«0080
498.8000
71.4602
T1.2832

- 0000
55.3636
.0080
«0000
1501.0000



LeTe V.

BLOCK II OUTPUT -~- RUN NO.

F
PFI1
PDOO
PFTI
TC2

WOT

BLGCK II

F
PF11
PDOO
PFT1
TC2

WoT

BLOCK 11

F
PF11
PDOO
PFTI
TC2

WwoT

0000
262.8700
«0170
263.1800
T7T1.8142
«0000
«00060
«0000
«0020
0000

DUTPUT ~-

5.0570
262.4300
1.4630
78.7200
71.6814
+0000
«0000
«0000
0000
«0000

OUTPUT --= RUN NO.

1.4840

'210.3000

1.4630
352.8100
71.8584
0000
«0000
«0000
«3300
«0000

-= 001501

PC 14.7100
POILI 210+ 8800
PFIC1 14.7000
POTI 210.5800
TC3 717257
« 0000

TFOI 55.7273
«0000

«0000

+00G0

RUN ND. --= 001501

pC 263.0200
POIIX 210.2000
PFIC1 14.6300
POTI 78.4900
TC3 7T1.9469
.0000

TFO1 56..4545
+0000

« 0000

+C000

-= 001501

PC «1500
PIII 262.2700
PFIC1 «1600
POTI 78+ 6900
TC3 7243451
« 0000

TFOI1 56.6364
-0000

« 0000

0000

-- TIME C

FV
PTFOD
POIC
TF1
To 4

TO01

-= TIME C

FV
PTFO
POIC
TF1
TC4

TOO1

-~ TIME

FV
PTFO
PDIC
TF1
TC4

T0O!I

C ==

- «9000 —-- SEC

505. 7000
262.3000
14.5900
5B.7727
71.3717
- 0000
55.4545
« 0000

. 0000
0000

-— 1.0000 -- SEC

2102.8000

«0700
352.7500
71.8182
71.1504
« 0000
55.0909
«0000

« 0000

« 0000

2632.0000

210.9000
14.6100
496.3721
72.0796
«0000
55.9091
«0000

« 0000

-« 0000

PFI
PTOO
PFIC2
101
TC5

TFT1

PFI
PTOO
PFIC2Z
T0I
TC5

TFTI

1.1000 ~-- SEC

PFI
PTOO
PFIC2
101
TCS

TFYI

« 0000
210.2000
14.6400
57.6818
71.9469
0000
55.9091
+« 0000

« 0000

« 0000 -

262.9500
« 1300
263.2000
72.5455
737.0069
«0000
55.2727
« 0000

« 0000

- 0000

50.5900
«0700
14.6200
71.8636
T1.5487
-0000
55,5454
« 0000
- 0000
«0000

PO1
PDFO
SS
TCl
TC6

TOTI
WFT

RUNNO

POI
PDFO
5SS
TC1
TC6

TOTI
WET

RUNNO

P01
PDFO
5S
TC1
TC6

TOTI
WFT

RUNNO

«0000
.0110
498.6000
Tl«4602
71.1504
0000
55.0909

« 0040
0000
1501.0000

210.9700
1.4700
2105.7000
71.6372
114.4118
«0000
53.9091
3.0360
-0000
146.6000

2629500
21.0230
2631.9000
57.0796
737.3971
«0000
55.2727
15.6000
0000
1.0000



(A% A4

BLOCK II

F
PFII
PDOO
PFTI
TC2

WOoT

BLOCK I1

F
PFII
PDOO
PFTI
¥C2

WOT

BLOCK I1

F
PFII
PDOO
PFTI
TC2

WOT

OUTPUT --

,  .0090
262.9800
.0170
263.1900
72.3894
.0000
.0000
.0000
<0040
.0000

oUTPUT =~

.0020
262.9400
«0180
263.1200
T2.2124
»0000
0000
0000
0020
«0000

DUTPUT —-

«0010
262.9300
«0140
263.1100
T243451
-0000
0000
»0000
«0040
«0000

RUN NO.
PC 14.8300
PO1I 211.0200
PFIC! 14,6800
POTI 210.6700
TC3 Tl.8142
<0000
TFO01 55.8182
« 0000
»0000
«C000
RUN NO. -- 0015C1
PC 14.8100
P11 210.9100
PFIC1 14.6900
POTI 210.6000
TC3 T1.9469
« 0000
TFOI 55.5454
.0000
«0000
«0000

RUN NO. == 001501

PC 14.7700
POII 210.9000
PFIC1 14.6900
POTI 210.5700
TC3 71.7699
-« 0000
TFOI 55.4545
- 0000
«0000
+ 0000

-~- 001501 -~ TIME C =--

FvV
PTFO
POIC
TFI
TC4

TOOI

-- TIME C

FV
PTFO
PoIC
TF1
TC 4

TOGI

-—= TIME C

Fv
PTFO
PGIC
TFI
TC4

TOOI

505.70C0
262.3400
14.6900
58.9091
71.5487
«0000
56.0000
. 0000

« 0000

« 0000

--— 1,3000 -- SEC

505.6000
262.2700
14.6100
58.7727
T71.4159
« 0000
55.4545
« 0000

« 0000
0000

== 144000 -- SEC

505. 7000
262.2600
14.6200
58.6818
T1.3717
. 0000
55.6364
. 0000

« 0000

« 0000

1.2000 -- SEC

PFI
PTOD
PFIC2
TOl
TCS

TFTI

PFI
PTOO
PFIC2
TOI
TCS

TFTI

PFI
PTOO
PFIC2
TOI
TCS

TFTI

. 263. 2000

210.2500
14.6800
57.7273
T2.1239

»0000
56.1818
.0000
« 0000
=« 0000

263.2100
210.2100
14.6400
57.5909
T1.9469
. 0000
56.0000
<0000
«0000
»0G00

263.1800
210.1900
14.6000
57.8182
T1.9469
.0000
56.3636
- 0000

« 0000

-« 0000

POI
PDFO
S§
TC1
TCH

TOTI
WFT

RUNNO

POI
PDFO
SS§
TCl
TCé

TOTI
WET

RUNNO

POI
PDFO
SS
1C1
TC6

TOTI
WFT

RUNNO

210.4500
«0100
3527.9000
T1.4159
T1.4602
«0000
55.3636

« 0040
.0000
1501.0000

210.3600
«0090
3528.1000
71.2389
7T1.2832
«0000
55.0909

« 0040
«0000
1500.6000

210.3400
-0070
3528.5000
71.4159
71.1062
.0000
55.1818
0000

- 0000
1501.0000



EE-LY

BLOCK 1II OUTPUT -- RUN NO.
F 0010 PC
PFII . 262.9500 POIEI
PDOO «0160 PFIC1
PFTI 263.1500 POTI
TCc2 T72.2566 TL3
.0Q00
.0000 TFOI
0000 °
WOT .0020
«0000
BLOCK I1 OUTPUT -- RUN NO.
F «0C00 PLC
PFII 262.9200 POI1
PDOO 0170 PFIC1
PFTI 263.2100 POTI
TC2 72.3009 TL3
+0000
-0000 TFOI
20000
WOoT <0040
0000
BLOCK II OUTPUT —-- RUN NO.
F . «0020 PC
PFII 262.9300 POII
£DOO .0120 PFIC1
PFTI 263.0800 POTI
TC2 72,1239 TC3
-0000
+0000 TFOI
»0000
WOT +0020

0000

-= 001501 -~ TIME C -~

14.7300
210.8700
14,6400
210.6200
Tl.T257
« 0000
55.7273
«0000

. 0000
«0C00

-- 001501

14,7100
210.9300
14.6700
210.6200
71.7699
«0000
55.636%
.0000
+0000

« 0000

-=- 001501

14.6900
210.8600
14.6900
210.5800
7L.6814
.0000
55.3636
0000
0000

«0000°

FV
PTFO
POIC
TFI
TC 4

T00I

~=- TIME C

Fv
PTFD
POIC
TF1
TC4

TOOI

-= TIME C

FV
PTFO
PDIC
TEI
TC 4

T0o0lI

505.8000
262.1700
14.6600
58.8182
7T1.7699
. 0000
55.6364
« 0000
.0000

. 0000

-=  1.6000 -- SEC

505.7000
262.2800
14.6800
58.7727
7Tl.4159
» 0000
55. 4545
« 0000

. 0000

- 0000

== 1.7000 -~ SEC

505.7000
262.2200
14.5500
58.8182
71.5929
«0000
55.3636
«0000
« 0000
-0000

1.5000 == SEC

PFI
PTOO
PFIC2
TOI
TCS

TFTI

PF1
PTOO
PFIC2
TO1
TCS

TFTI

PF1
PTOO
PFIC2
TOI
TCS

TFTI

263.2000
210.2300
14.6300
57T.T727
T72.1239
0000
55.9091
0000

- 0000
.0000

263.1900
210.2300
14.7200
57.6818
72.0796
0000
56.0000
.00C0

- 0000
«0000

263.1300
210.1700
14.5900
57.5000
T2.1239
0000
55.9091
- 0000

« 0000
0000

POI
PDFQ
SS
TC1
TC6

TOTI
WFT

RUNNO

PO1
PDFO
SS
TC1
TC6

TOTI
WFY

RUNND

POI
PDFO

TC1
TC6

TOT1
WFT

RUNND

210.4300
.Q070
3529.0000
71.2832
Tl.4602
«0000
5544545
.0080
.0000
1501.0000

210.3500
«0110
3528.7000
Tl.4159
T1.2389
«0000
55.0909
0040
.0000
1501.0000

210.3300
.0070
3526.4000
71.1062
713717
«0000
55.0000

« 0040
-0000
1501.0000



YE-EY

-

BLOCK 11

F
PFI1
PDOO
PFTI
TC2

HOT

BLOCK I1

F
PFII
PDDO
PFTI
Tc2

woT

BLOCK 11

F
PFII
PDOOC
PFT I
TC2

WOT

QuUTPUT —-

.0030
262.8900
«0130
263,1500
T2.3451
.0000
«0000
.0000
«0060
«0000

DUTPUT --

«0070
262.9400
.0190
263.1900
72.3009
0000
-.0000
0000
0040
«0000

ouUTPUT --

.0010
262.9300
.0100
263.1800
72.1681
. 0000
0000
0000
« 0040
«0000

RUN NOD.

PC
POII
PFIC1
POTI
TC3

TFJI

RUN NO.

PC
PIILI
PFIC1
POTI
TC3

TFOI

RUN NO.

PC
POILI
PFIC1
POTI
TC3

TFOI

14.6800
210.9100
14.6700
210.6500
71.8142
«0000
55.6364%
.0000
«0000
«0000

-- 001501

14,7400
210.9200
14.6900
210.6600
71.8142
.0000
55,6364
«0000
<0000

« 0000

-= 001501

14.6500
21048400
14.5700
210.5800
71.7257
»0000
55.4545
« 0000
+0000
.0000

001501 -~ TIME C -~

FV
PTFO
POIC
TF1
TC 4

TOOI

-- TIME C

FV
PTFO
POIC
TFI
TC 4

T00I

-- TIME C

FV
PTFO
POIC
TF1
TC4

TOOI

1.8000 ~- SEC

505.9000 PFI
262.2500 PTOO
14.6200 PFIC2
58.8182 TOI
71.6372 TC5
» 00006
55.8182 TFTI
« 0000
« 0000
. 0000

~- 1.9000 =-- SEC
505.5000
262.2400
14.6100
58+ 9545
T1.7257
« 0000
55.5454
.0000
.0000

. 0000

PFI
PTOO
PFIC2
TOI
TC5

TFTI

2.0000 == SEC

505.5000 PFI
262.2200 PTCO
14,5900 PFIC2
58.6818 TOI
71.5044 T(C5
« 0000
55.4545 TFTI
« 0000
.0000
«.000C

263.1600
210.2200
14.6200
57.9091
T2.1239
0000
56. 0000
» 0000
.00Q00
.0000

263.1300
210.,2500
14,6100
57.8182
T72.1239
- 0000
56.0909
0000

. 0000
«06000

26341300
210.1800
14, 60600
57.5909
T2.2124
«0000
56.0000
- 0000
-.0000
.0000

PO1
PDFO
SS
TC1
TC6

TOTI
WFT

RUNNGC

PO1
PDFOD
SS
iC1
TC6

TOTI
WFT

RUNNO

POI
PDFD
SS
TC1
TCo6

TOT1

MWFT

RUNNO

210.3600
. 0080
3527.6000
T1.3274
71.3274
.0000
55.3636
0040

. 3000
1501.0000

210.3700
0140
3527.4000
71.1947
71.2832
-0000
55.2727
0040
0000
1501.0000

210.3200
«0060
352845000
T1.1947
71.2389
0600
54.9091
+0040

- 0000
1500.6000



1A X

BLOCK

F
PFII
PDOO
PFT1
TC2

WoT

BLOCK

PFIL
PDOO
PFTI
TC2

WOT

BLOCK

PFII
PDOO
PFT1
TC2

WOT

11

I

11

OUTPUT ~-

«0040
262.9300
«0150
263.1300
T2.3451
.0000
.0000
«0000
0040
-0000

QUTPUT ~--

«0030
262.9400
0190
263.1500
T2.2566
.0000
«0000
.0000
.0020
»0000

ouTPUT ~--

« 0040
262.9500
«0140
263.1400
T2.1239
.0000
0000
.0000
«0020
.0000

RUN ND.
PC 14.660C0
POT1 210.89060
PFIC1 14.6700
POTI 210.5700
TC3 Tl.8584
0000
TFDI 5545454
+0000
0000
.0000
RUN NO. == 001501
PC 14.7200
POII 210.9000
PFIC1 14.7100
POTI 210.6200
TC3 71l.8142
.0000
TFOI 55.7273
.0000
.0000
«0000
RUN NG. == 001501
PC 14.6T00
POITI 210.8500
PFIC1 14,6800
POTI 210.5800
TC3 T1.6372
0000
TFOI 55.5454
.0000
.0000
0000

-- 001501 ~- TIME C -~

FV
PTFO
POIC
TFI
TC4

Tool

-- TIME C

Fv
PTFO
POIC
TFI
TC4

1001

-~ TIME C

FV
PTFO
POIC
TFi
TC4

T00I

506.0000
262.2400
14.6200
58,7727
71.4159
.0000
55,5454
0000
0000

« 0000

505. 6000
262.2300
14.6400
58.9091
Tl. 7257
» 0000
55.6364%
.0000
«0000

« 0000

-~ 2.3000 -- SEC

505.5000
262.2300
14.5900
58.9091
71. 5044
.0000
55.4545
.0000

» 0000

« 0000

2.1000 -- SEC

PF1
PTOO
PFIC2
101
TCS

TFTI

2.2000 —-- SEC

PFI
PTOO
PFIC2
TOI
TC5

TFTI

PFI
PTOO
PFIC2
TOI
TCS

TFTI

263.1300
210.1700
145800
5747727
72.1239
0000
56.0909
.0000
.0000
0000

263.1600
210.2300
14.6100
57.7273
72.1239
0000
55.9091
0000
0000
+0000

263.1300
210.1800
14.6200
57.6818
72.1239
«0000
56.0000
0000
0000
«0000

POI
PDFO
S8
TC1
TC6

TOTI
WFT

RUNNO

POIL
PDFOD

TC1
TC6

TOTI
WFT

RUNNO

PO1
PDFO
S§
TC1
TCO

TOTIE
WFT

RUNND

210.3300
«0060
3528.5000
71.2832
T1.3274
20000
55,2727
«0040
0000
1501.0000

210.3900
«0150
3528.0000
T1.2832
T1l.4602
0000
55.0909

« 0040
0000
1501.0000

210.3600
<0100
3527.6000
71.2832
71.2389
<0000
54.9091

« 0040
.0000
1501.0000



9e-tV

BLOCK I1I

F
PFII
PDOO
PETI
TC2

WoT

BLOCK 11

F
PFII
PDOO
PFTI
TC2

Wwot

BLOCK 11

F
PFII
PDOO
PFTI
TC2

WOT

GUTPUT --

<0040
409.5000
«0140
263.2100
T2.2124
0000
«0000
.0000
«0040
«0000

CUTPUT --

«0040
409, 5000
«0170
263.2400
T72.2566
.0000
0000
«0000
0060
«0000

ouUTPUT --

20.7850
263.0800
.0130
263.2500
71.9911
.0000
.0000
.0000
0020
.0000

RUN NO.

PC
POII
PFIC1
POTI
TC3

TFOI

RUN NO.
PC

POTII
PFIC1
POTI
TC3

TFOI

RUN NO.

PC
PO11
PFIC1
POTI
TC3

TFO1

== 001501 -- TIME C --

14,6400
210.8500
14. 6700
210.5900
7l.6814
0000
55.5454
«0000
«0000
0000

-= 001501

14.7200
210.9200
14.7200
210.6100
T1.7257
«0000
55.6364
.0000

-« 0000

- 0000

-- 001501

14.6900
409.5000
14.7200

. 210.6100
T1.5929
0000
55.7273

« 0000

‘* 0000
« 0000

FV
PTFO
POIC
TFI
TC 4

TOO1

-=- TIME €

Fv
PTFD
POIC
TFI
TC4

T0OI

-=- TIME € --

FvV
PTFO
POIC
TF1
TC4

T001

505.6000
262.3600
14.6200
58.9091
Tl.6372
.0000
55.5454
- 0000
0000
0000

~= 245000 -- SEC

505.7000
262.3900
14.6500
58. 9545
71.5487
. 0000
55.6364
« 0000

. 0000

« 0000

506.1000
409. 5000
14.5700
58.7727
Tl.4602
« 0000
55.4545
- 0000

« 0000

- 0000

24000 -— SEC

PFI
PTOO
PFIC2
TOI
TC5

TFTI

PFI
PTOD
PFIC2
TOI
TC5

TFTI

2.6000 =-- SEC

PFI
PTGO
PFIC2
TO1
TCS

TFTI

263,1700
210.2100
14.6200
57.8636
T2.1239
«0000
56.0000
« 0000

« 0000
.0000

263.2200
210. 2400
14. 6400
58.0454
72.1239
0000
55,9091
« 00060
0000
-0000

263.2500
210.2500
14,6000
57.6818
T2.1239
-0000
55.9091
- 0000
0000
«.0000

POI
POFO
S§
TC1
TC6

T0T1
WFT

RUNNG

POI
PDFO
SS
TC1
TC6

TOTI
WFT

RUNNO

POI
PDFO
SS
TC1
TC6

TOTI
WFT

RUNNO

210.3800
«0060
3527.4000
71.3717
T1.3274

. 0000
55.1818

« 0040
0000
1501.0000

210.3700
.0100
3527.1000
Tl44159
T1.5044
+0000
55,2127
0040
0000
1501.0000

210.3400
.0100
3526.3000
71.1504
71.3274

« 0000
55.0000
0040
0000
1501.0000



LE-EV

BLOCK

PFII
PDOO
PFT1
TC2

WOoT

BLOCK

PFII
PDOO
PFTIX
TC2

WOT

BLOCK

PFII
PDOC
PFTI
TC2

WoT

I1

Il

Il

OQUTPUT ~- RUN NO.

20.7850
263.0600
.0170
263.2400
T2.1681
.0000
.0000
0000
.0020
«0000

ouTPUT -

6.9870
262.9800
« 0150
263.2400
T2.2566
0000
0000
0000
«0040
0000

OUTPUT =—

«0040
263.0300
«0150
263.2300
T2.0354
0000
«0000
«0000
.0020
-0000

PC
POIIL
PFIC1
POTI
TC3

TFOI

RUN NO.

PC
POII
PFIC1
POTI
TC3

TFO1

RUN NO.

PC
PIII
PFICL
POTI1
TC3

TFOI

-- 001501 -- TIME C --

14.6800
409.5000
14.6700
210.5800
71.6814%
.0000
55.4545
- 0000
0000
«0000

-- 001501

14.7100
211.0500
144 6600
210.6100
T1.7257
« 0000
55,6364
-0000

« 0000
«0000

-- 001501

14.7000
210.9500
14.6900
210.6100
Tl.7257
.0000
55.72713
.0000
0000
0000

FV
PTFO
POIC
TFI
TC4

TOOI

-= TIME C

FV
PTFO
POIC
TF1
TC4

TOOI -

~= TIME C

FV
PTFO
POIC
TFI
TC4

TOO1

506.5000
409.,5000
14.6100
58.6818
Tl.4159
« 0000
55.4545
«0000

« 0000

- 0000

-= 2.8000 -— SEC

506.2000
275.6400
14.6400
58.T727
71.6814%
« 0000
55.6364
«0000
«0000

« 0000

«= 2.9000 —= SEC

505.5000
262.3200
14.6200
58.9545
Tl.5487
.0000C
55.4545
«0000

. 0000

-« 0000

2.7000 == SEC

PFI
PTOO
PFIC2
TOI
TC5

TFTI

PFI
PTOO
PFIC2
TOI
TCS

TFTI

PFI
PTOO
PFIC2
T01
TC5

TFTI

263.2400
210.3700
14.6200
57T.T727
71.9911
0000
55,9091
.0000
«0000
0000

263.2700
210.2700
14.6500
57 .8636
T72.1239
«0000
55.9091
» 0000
«0000

« 0000

263.2800
210.2000
14.6500
57.9091
72.1239
- 0000
56,0000
« 0000
-0000
«0000

POI
PDFO
5§
TC1
TCo6

7071
WFT

RUNNO

POI
PDFO
sS
TC1
TCH

TOTI
WFT

RUNNO

POI1
PDFO
S35
TC1
TC6

TO0TI
WFT

RUNNO

210.3300
0260
3525.7000
T1.3274
T1.3274
«0000
55.0909

+« 0040
«0000
1501.0000

210.2500
«» 0090
3526.9000
T1.3274
T1.3274
«0000
557273
«0080
«0000
1501.0000

210.3800
«0070
3527.0000
T1.5044
Tl.4159
0000
55.2727
0080
.0000
1501.G000



8E-EV

BLOCK

F
PFII
PDOO
PFTI
TC2

WoT

BLOCK

PFII
PDOD
PFTI
fC2

WOT

BLOCK

PFI1I
PDOO
PFTI
TC2

WoT

LI

I

II

OUTPUT —-

2T.7270
263.0000
«0150
263.2100
T2.1681
-« 0000
+0000
0000
«0020

« 0000

OUTPUT ==

27.7200
263.0000
«0200
263.2300
72.1681
«0000
«0000
«0000
«0040
«0000

OUTPUT -~

0000
262.9800
19.2340
263.2400
T2.2566
« 0000
- 0000
«0000
-0080
-0000

RUN NO. -- 001501
PC 146900
POII 210.8600
PFICL  265.2100
POTI 210.6200
TC3 71.7699
.0000
TFOI 55.5454
0000
.0000
.0000
RUN ND. =-- 001501
PC 237.3400
POTI 210.9300
PFICL  265.2400
POTI 210.5600
TC3 7T1.6372
0000
TFOI 55,6364
0000
0000
0000
RUN NO. -- 001501
PC 237.3800
POII 210.9100
PFICL 42.1600
POTI 210. 6400
TC3 71.7257
0000
TFOI 55,6364
.0000
. 0000
0000

-~ TIME C

FV
PIFO
POIL
TFI
TC4

TOOI

-- TIME (

Fv
PTFD
POIC
TF1
TC 4

100X

-= TIME C

FV
PTFO
POIC
TF1
1C4

7001

-- 3.,000C -- SEC
506.5000 PFI
262.3200 PTYODO
14. 6300 PFIC2
58.8182 TOI
7l.5044 TC5
« 0000
55.6364 TFTI
. 0000
« 0000
.0000
-=- 3.1000 -- SEC
- 506.6000 PFI
262.2800 PTOO
14.6700 PFIC2
58.7727 TOI
T1.7257 TC5
.0000
55.7273 TFTI
- 0000
. 0000
. 0000
-- 3.2000 =-- SEC
505.9000 PFI
262.3000 PTQO
14.6900 PFIC2
58.8636 TOI
T1.5487 TC5
«0000
55.8182 TFTI
«0000
- 0000
0000

263.2000
305.3200
14.6700
57.6364%
T2.0796
+0000
55.8182
-0000
.0000

« 0000

263.3200
305.2900
14.6700
57T.T727
72.1239
«0000
56,0909
. 0000
«0000

. 0000

263.3200
210.2400
1446800
57.9091
72.1239
«0000

56 .0909
+0000
-0000

« 0000

POI
PDFD
SS
TC1
TC6

TOT1
WFT

RUNNO

pOL
PDFO
SS
TC1
TCé

TOTI
WFT

RUNNO

POl
POFO
SS
TCl1
TCH

TOTI
WFT

RUNNO

210.3600
.0080
3534.9000
Tl.2832
71.3274
«0000
55.0000
«0040

« 0000
1501.2000

210.4100
0080
3535.9000
T1.3274
71.4159

« 0000
55.4545
.0080

. 0000
1501.0000

210.3800
.0090
3536.2000
71.5044
T1.4602
0000
55.3636

« 0040
0000
1501.2000



6E-EV

BLOCK II QUTPUT -~ RUN NO.

F
PFI1
PROO
PFTI
TC2

WOT

BLOCK IIX

F
PFII
PDOD
PFT1
TC2

WOT

BLOCK II

E
PFII
PDOO
PFT1
TC2

WoT

«0000
263.,0800
19.2360
26342400
72.1681
«0000
-0000
.0000
0040
0000

OUTPUT --

0000
263.0800
10.0880
263.2300
72.3451
.0000
0000
.0000
+0080
0000

oUTPUT --

.0000
263.0100
.0220
263.2400
72,4779
© .0000
.0000
.0000
.0020
.0000

PC
POII
PFICL
POTI
TC3

TFOI

RUN NO.

PC
POII
PFIC1
POTI
TC3

TFOI

RUN NO.

PC
POI1I
PFIC1
POTI
TC3

TFDI

-- 001501 ~- TIME C =~-

14.7600
210.8800
14.7100
210.5900
Tl.6814%
0000
55.4545
. 0000

« 0000
«0000

-= 0¢1501

14.7400
210.8400
14.7100
210.5800
71.7699
«0000
55.4545
« 0000
«0000
«0000

-= 001501

14.7100
210.9100
14. 6400
210.6100
T1l.9469
« 0000
5546364
.0000
0000
0000

FvV
PTFD
POIT
TF1
TC 4

TOOI

-- TIME €

FvV
PTFO
POIL
TFI
TCL &

TOOI

~-=- TIME C

FV
PTFO
POIC
TF1
TC4

7001

505.,5000 PFI
262,3900 PTQO
14.6600 PFIC2
58.6818 TOI
T1.4159 TC5
. 0000
55.4545 TFT1
-« 0000
.0000
. 0000
-—~ 3.4000 -- SEC
505.6000 PFI
262.3100 PTOO
14,6400 PFIC2
58,6818 TOI
Tl.4602 TC5
« 0000
55.6364 TFTI1
-0000
. 0000
. 0000

505.9000
262.3300
14.6400
58.8182
71.5929
.00C0
55,9091
.0000

« 0000
-0000

3,3000 —-- SEC

- 3.5000 -- SEC

PFI
PTOO
PFIC2
701
TC5

TFTI

409.5000
210.1700
14.6400
579091
T2.1681
« 0000
55.9091
.0000
0000

. 0000

409.5000
210.2100
14.6200
57.8636
72.1239
.0000
55.9091
« 0000
.0000
0000

263.4200
210. 2100
14.6500
57.8182
T72.1681
«0000
56.4545
+« 0000

- 0000
0000

pPOIL
PDFO
S35
TC1
1C6

1071
WFT

RUNND

POI
PDFO
SS
TCl
TC6

TOT1
WFT

RUNNO

POI
PDFO
SS
TC1
TCO

70Tl
WFT

RUNNG

21043500
-0060
3535.9000
T1.3274
71.1947
.0000
55.0000
«0040
.0000
1501.0000

210.3400
15.6200
3536.1000
Tla32T4
T1.2832
0000
55.3636
«0040
«0000
1501.0000

210.4000
15.6710
3536.1000
TL.3717
Tl.4159
»0000
55.7273
.0080
«0000
1501.0000



0y-ev

BiLGCK

PFIT
PDOO
PETH
T2

WoT

BLOCK

PFII
PDOD
PFTI
TC2

WOT

BLOCK

PFII
PDOO
PFTI
TC2

Wot

11

I

11

OUTPUT -~ RUN NO.

« 0000
262.9900C
«0170
263.2200
T2.2124
« 0000
«0000
0000
«0020
-0000

gutTePuUT --

-0G00
262.9600
0160
263.2000
72.0796
«0000
.0000
0000
+ 0040
0000

oUTPUT =--

«0010
262.9900
.0190
263.2100
T2.3451
«0000
«0000
. 0000
.0040
0000

PC
POII
PFIC1
POTI
TC3

TFOI

RUN NO.

PC
POII
PFIC1
POTI
TC3

TFED]

RUN NO.

PC
POII
PFIC1
POTI
TC3

TFOI

14.7100
210.8600
14.7300
210.6100
71.7699
.0000
55.5454
.0000
«0000
0000

-~ 001501

14.6500
210.8400
14.6800
210.5600
71.6814%
.0000
55.4545
0000
G000
.0000

-~ 001501

14,7200
210.9800
14.6600
210.5900
71.8584
. 0000
55. 5454
«0000
.0000

-« 0000

-~ 001501 -~ TIME C -~

FvV
PTFO
PDIC
TF1
TC4

TO0I

-- TIME C

Fv
PTFO
POIC
TF1I
TC4

TOOI

-= TIME C

FV
PTFO
POIC
TFI
TC4

TOO1

505.5000
262.3300
14.6100
58,7727
71.1504
. 0000
55.5454
0000

« 0000

« 00060

505.9000
262.2800
14.6000
587273
71.4602
- 0000
55.4545
« 0000
0000

« 0000

505.8000
262.3100
14.6T700
58.6818
71.5044
.0000
55.5454
- 0000

« 0000

« 0000

3.6000 -- SEC

PFI
PTO0
PFIC2
TOI
TC5

TETI

3.7000 -~ SEC

PFI
PTOO
PFIC2
TOI
TC5

TFTI

3.8000 =-- SEC

PFI
PTOO
PFIC2
101
TCS

TFTI

263.3000
210.2300

. 14.6100

57.8636
71.9911
« 0000
5642727
+0000
+0000
«0000

263.2200
210.2000
14.6100
57.7273
T2.1239
« 0000
55.9091
.0000
0000
«0000

263.2500
21042500
14.6500
57.8182
72.0354
.0000
56.0000
+0000

. G000
»0000

POI
PDFO
SS
TC1
TC6

TOTI
WFT

RUNNO

PO1
PDFO
SS
TC1
TCé

TOTI
WFT

RUNNG

POI
PDFO
SS
TC1
TC6

.TO0T1}

WFT

RUNNO

210.3500
«B8830
3535.5000
71.6814%
71.1504
.0000
55.0909
«0040
0000
1501.0000

210.3400
» 0150
3535.6000
71.3274
Tl.2832
«0000
55,1818
»0040
«0000
1500.6000

409.5000
«0130
3535,.,7000
71l.4159
71.2389
0000
55.3636

« 0040
«0000
1501.0000



Iy=eV

BLOCK 1 DUYPUT —-

F
PFI11
PDOO
PFTI
TC2

WOT

BLOCK 11

F
PFI1
PDOO
PFTI
TC2

WOT

BLOCK 11

F
PFII
PDOD
PFTI
TC2

WOT

«0000
262.9900
0150

*263.2200

72.1239
«0000
« 0000
+0000
0020
«0000

ouTPUT -

0040
262.9500
«0120
263.2700
T72.1681
«0000
»0000
-0000
0060
«0000

CuTPUT -

«0060
262.9500
«0150
263.2600
T2.2124
.0C00
0000
0000
« 0040
0000

RUN NO.
PC 14.7200
POIL 210.9300
PFIC1 14. 7000
POTI 210. 6000
TC3 7l.6814
. 0000
TFO1 55.5454%
«0000
0000
« 0000
RUN NO. =~ 001501
PC 14.6800
PDII 210.8300
PFIC1 14.6900
POTI 210.5800
TC3 T1.7257
+»0000
TFOI 554545
«0000
0000
«0000
RUN ND. == 001501
PC 14.7100
POIIX 210.8900
PFICL 14.6700
POTI 210.5500
TC3 Ti.7699
0000
TFOI 55.4545
«0000
-0000
« 0000

-~ 00150% -- TIME C -~

FV
PTFO
POIC
TF1
124

TOO!

-- TIME C

FV
PTFD
POIC
TFI
TC4

TOOI

-~ TIME C

FV
PTFO
POIC
TFI
TC 4

TOOL

505.5000
262.2800
14.5900
58. 8636
T1.3717
» 0000
55.4545
« 0000
0000

+ 0000

505. 8000
262.2700
14.5600
58.7273
T1.4159
. 0000
55.4545
« 0000
.0000

« 0000

505. 8000
262.2800
14.6500
58.5909
71.5487
. 0000
55.4545
<0000
.0000

. 0000

3.9000 -- SEC

PFI
PTOO
PFEC2
TOI
TC5

TFTI

4. 0000 —-— SEC

PFI
PTOO
PFIC2
TOI
TCS5

TFTI

4.,1000 -- SEC

PFI
PTGO
PFIC2Z
T01
TC5

TFTI1

26342400
210.2100
14.6500
57.8182
T2.1239
0000
56.0000
- 0000

. 0000

« 0000

263.2100
210.1500
26449300
57.6818
T2.0354
«0000
55.9091
.0000
.0000
+0000

263.1500
210.2400
265.0200
57T.7273
T2.1681
« 0000
55.9091
«0000
0000
«0000

POI
PDFO
SS
TC1
TC6

TO71
WFT

RUNNO

POI
PDFO
SS
TC1
TC6

TOTI
WFY

RUNNO

POI
PDFO
SS
TC1
TC6

TOTI
WFT

RUNNO

409.5000
«0L10
3535.3000
TL.5487
71.4159
0000
55.0909
.0040
«0000
1501.0000

210.4800
«0060
3535.2000
T1.4602
T1.0177

« 0000
55.0000
«0040
0000
1501.0000

210.4800
- 0090
3535.8000
Tl.4602
71.2832
«0000
55.3636

« 0040
»0000
1501.0000



TH-EY

BLOCK II OUTPUT —- RUN NO.

F
PFII
PDOO
PFTI
TC2

WOT

BLOCK

F
PFIT
PDGCO
PFTI
TC2

WOT

BLOGCK

PFII
PDOD
PFTI
TC2

WOT

11

II

G050
262.9300
«0160
263.1900
712.2566
«0000
«0000
0000
.0020
» 0000

CUTPUT =~

.0050
262.9400
<0130
263.1600
72.0796
«0000
«0000
0000
«0020
«0000

ouTPUT -—-

.0060
262.9200
«0180
263.1300
T2.2124
.0000
«0000
+0000
«0040
.0000

PC
PIII
PFIC1
POTI
TC3

TFOI

RUN NO.

PC
POI1I
PFIC1
POTI
TC3

TFOI

RUN NO.

PC
POII
PFIC1
POTI
1C3

TFOI

-~ 001501

14.7000
210.8900
14.6900
210.6200
71.8142
«.0000
5546364
0000
-0000

« 0000

-- 001501

14.6800
210.8300
14.680C0
210.5900
71.5929
«0000
55,5454
«» 0000
«0000
«0000

~- 001501

14.6800
210.8800
14.7400
21Q0.5800
Tl.6814
.0000
55.6364
«0000
«0000
«0000

-- TIME C

FV
PTFO
POIC
TF1
1C4

TOOI

== TIME C

FV
PTFO
POIC
TFI
TC &

T0OO0!L

~=- TIME € -~

FV
PTFD
POIC
TF1
TC 4

TOO1

~-=- 44,2000 -- SEC
505.6000 PFI
262.3100 PTOO
14. 6400 PFIC2
58.8182 TOI
71.5044 TC5
.0000
55.5454 TFTI
« 00060
«0000
« 0000
-=  4.3000 -- SEC
505.8000 PFI
262.2600 PT0OO
14.5400 PFIC2
58,7727 TO1
Tl.4602 T7TC5
.0000
55,4545 TFTI1
0000
<0000
»0000
4.4000 —-- SEC
505.9000 PFI
262.2500 PTOO
14.6600 PFIC2
58.7727 TOI
7T1.5929 TL5
«0000
55.6364 TFTI
«0000
«0000
«0000

263. 2400
21042300
15.5000
57.6818
T1.9911
« 0000
55.9091
- 0000

« 0000
0000

263.1900
210.1700
14.6100
57.6818

7129469

«0000
55,9091
«0000
« 0000
« 0000

263.1900
21042200
14.6600
57.7273
72.1239
.0000
56.0909
.0000
.0000
.0000

POI1
PDFO
SS
TC1L
TC6

TOT1
WFT

RUNNOD

POI
PDFO
SS
TC1
TCo6

TOTI
WFT

RUNNO

P01
PDFO
SS
TC1
TCH

TOTI
WET

RUNNO

21043700
«0100
3535.7000
T1.3717
71.3717
+0000
55.0000

« 0040

« 0000
1501.0000

210.3200
.0060
3535.5000
71.4602
70.9734

» 0000
55.0909
0000
-0000
1501.0000

210.4000
0060
3535.8000
71.4159
T1.1947
«0000
55.3636

=« 0040
0000
1501.0000



Ey-EV

BLOCK II

PFII
PDOO
PETI
TC2

woT

BLOCK 11

PFII
PDOO
PFTI
TC2

woT

BLOCK I1I

PFII
PDOO
PFTI
TC2

WoT

OUTPUT ==

. 0050
262.9000
<0170
263.2700
72.1681
«C00D
«0000
-0000
«0020
.0000

OUTPUT ~-

.0080
262.9400
<0140
263.1500
72.1681
-0000
«0000
- 0000
.0020
«0000

OUTPUT —-

.0080
262.9000
0200
263.1500
T2.1239
+0000
. 0000
«0000
«0020
«+ 0000

RUN NO.
PC 14.7100
PDII 211.0000
PFIC1 14.7300
POTI 210.6100
TC3 71.6372
. 0000
TFO1I 55.8182
.0000
«0000
.0000
RUN NO. -- 001501
PC 14,7000
POII 210.8700
PFIC1 14,6500
POTI 210.5800
TC3 Tl.9027
.0000
TFO1 55.5454
) -0000
0000
«0000
RUN ND. == 001501
PC 14.6900
POIIT 210.9300
PFIC1 14.7100
POTI 210.5800
TC3 T1.6814
«0000
TFOI 55,6364%
0000
«0000
«+0G00

-= Q01501 -- TIME C --

Fv
PTFO
poIC
TFI
TC 4

T00I

-- TIME C

FV
PTFO
PQIC
TF1
TC4

T0OI

-~ TIME C

FvV
PTFOD
PaIC
TFI
TC4

TOO1

505.7000 PFI
262.3300 PTOO
14.6600 PFIC2
58.9545 TOI
71.4159 . TC5
.0000
55.3636 TFTI
0000
. 0000
. 0000
-~  4.6000 -- SEC
505.6000 PFI
262.2500 PTOO
14.6400 PFIC2
58.8636 TOI
71.4602 TC5
.0000
55,4545 TFTI
. 0000
_+0000
.0000
== 4.7000 =~ SEC
506. 0000 PFI
262.2700 PTOO
14.6300 PFIC2
59.0454 TOI
71.5044 TC5
. 0000
55.4545 TFTI
. 0000
0000
. 0000

4.5000 ~- SEC

263,.,2000
210.,2200
14,7000
57.9091
T2.1239
0000
55.9091
»0000
.0000
«0000

263.2200
210.1800
14.6800
5745455
71.9469
+0000
55.9091
«0000
«0000
0000

263,2100
210.2300
14.6 400
57.8636
12.1239
0000
56.0000
« G000
«0000

« 0000

POl
PDFOD
S
TC1
TCH

TOTI
WFT

RUNNG

POI
PDFO
S$S
TC1
TC6

TOT1
WFT

RUNNO

POI
POFG
SS
TC1
TC6

TOTI
WFT

RUNNO

210.4000
.0100
3536.92000
71.6372
T1.37T17
«0000
55.1818
0040
«0000
1501.0000

210.3600
.0080
3535.6000
T1.4602
71.2389
«0000
55,0000
0000

. 0000
1501.0000

210.3800
«0070
3535.,2000
T1.4159
T1.1947
«0000
55.3636
.0080

« 0000
1501.0000



yy-¢v

BLOCK II OUTPUT —— RUN NO.

F
PFII
PDO0
PFTI
TC2

WwoT

BLOCK

PFI11
PDOO
PFT1
TC2

WOT

BLOCK

F
PFII
PDOO
PFTI
TC2

WOoT

11

11

«0070
262.9400
«0180
263.1600
72.1681
»0000
0000
«0000
.0020
.0000

OUTPUT =—-

0060
262.9300
<0160
263.1500
72.2566
.0000
-0000
0000
.0020
.0000

OUTPUT ——

«0040
262.9200
0170
263.1300
T2.1239
«0000
-.0000
.0000
0020
.0000

PC 14.7200
POI1I 210.9600
PFIC1 14.7100
POTI 210.6100
TC3 T1.5929
«0000
TFOI 55.7273
0000
« 0000
« 0000
RUN ND. == 001501
PC 14,7200
POTII 210.9100
PFIC] 14.7000
POTI 210. 6100
TC3 71.8142
« 0000
TFOI 5546364
.0000
«G000
.0000
RUN NO., -- 001501
PC 14.6600
POIIX 2108400
PFIC1 14.6700
POTIL 210.6200
TC3 T1.7257T
«0000
TFODI 55.545%
0000
+0000
.0000

== 001501 -- TIME C =~

FvV
PTFQ
POIC
TF1
TC4

T001

~-- TIME C

FvV
PTFO
POIC
TF1I
TS4

7001

-- TIME C

FV
PTFO
POIC
TFI
TC4

TOO1

506. 0000
262.2700
14.6600
58. 8636
T1.7257
« 0000
55,81 82
« 0000
«0000

» 0000

==  4,9000 -- SEC

505.7000
262.2200
14.6100
58.9091
71.5044
- 0000
55,5454
. 0000

. 0000
.0000

“-~ 5,0000 -- SEC

506.1000
262.2300
14.5900
59.1364
Ti.4159
-« 0000
55.4545
- 0000

. 0000

. 0000

4.8000 -- SEC

PFI
PTOD
PFIC2Z
T01
TLS

TFTI

PFI
PTOD
PFIC2
101
TC5

TFT1

PFI
PTOO
PFIC2
T01
TCS

TFT1

263.2000
210.2400
14.6500
57.8182
T2.2124
«0000
56.1818
0000

« 0000
<3000

263.1900
210.2100
14. 6400
57.8636
T2.0796
.0000
56.0000
0000
0000

« 0000

263.1500
210.2200
14.5800
57T.8636
72.0354
«0000
55.9091
.0000
«0000
«0000

PG1
PDFO
55
TCL
TC6

TOTIL
WET

RUNND

POI
PDFO
SS
TC1
TC6

TOTI
WFT

RUNND

PO1
PDFO
S5
TC1
TCO6

TO0T1
HFT

RUNNQO

210.4500
0100
3534.9000
71.5929
T1.4602

« 0000
55.4545
»0120
«0000
1501.0000

210.4000
+0060
3535.0000
T1.4602
71.0619
.0000
55.0909
«0040
«0000
1501.0000

210.3700
«0050
3530.5000
T1.3717
T1.1062
«» 0000
55.0000
0000
.0000
1501.0000



Cy—¢v

BLOCK II QUTPUT =-- RUN NO. -- 001501 -- TIME C -~ 5.1000 -- SEC

F 0080 PC 14.6700 FV 506.0000 PFI 263.1900 POI 210.3600
PFIX 262.8900 POI1 210.9100 PTFO 262.2000 PTQO 210.2300 PDFO .0040
POOO .0150 PFIC1 14.56700 POIC 14,6500 PFIC2 14.6200 SS 3532.0000
PFTI 263.1500 POTI 210.6000 TFI 58.9091 TOI 58.0000 TC1 Tl.6372
TC2 T2.2124 TLC3 T1.8142 TC4 71.5929 TC5 72.0796 TCoO Tl.4159
0000 .0000 «0000 + 0000 . 0000
.0000 TFOI 55.7273 TOOX 55.8182 TFTI 56.0909 TOTI 55.3636
0000 0000 » 0000 «0000 WFT 0040
wWoT <0040 «0000 « 0000 «0000 .0000
«0000 - « 0000 « 0000 «0000 RUNND 1501.0000
BLOCK II GUTPUT —-- RUN NO. -~ 001501 -- TIME C -- 5.,2000 —- SEC
F .0090 PC 14.7300 FV 506.0000 PFI 263.1800 POI 210.3900
PFII 262.9300 POII1 210.9100 PTFO 262.2500 PTOO 210.2100 POFO - 0060
PDOO «0190 PFIC1 14.7100 POIC 14.6300 PFIC2 14.6600 S5 3531.5000
PFTI 263.,2300 POTI 210.6100 TFI 59.0000 ToI 57.8182 TC1 Tl1.4602
TC2 71,9911 TC3 71.6814 TL4 71.4159 TC5 72.0796 TC6 71.2832
«0000 «0000 « 0000 0000 .0000
.0000 TFOI 55.9091 TOOI 55.5454 TFTI1 56.0909 TOTI 55.1818
+0000 « 0000 «0000 «0000 WFT «0120
WoT «0020 - «0000 « 0000 «0000 «.QC00
0000 . .0000 «0000 -0000 RUNNO 1501.0000
BLOCK II OUTPUT —=— RUN NO. -- 001501 -~ TIME C -- 5,2320 -- S5EC
F «-0060 PC 14.6300 FV 3435.0000 PFI 263.,2100 POI 210.4800
PFII 262.9600 POII 210.9300 PTFO 262.2100 PTOO 210.1800 PDFO -0060
PDOD «0130 PFIC1 14.6800 ?POIC 14.6100 PFIC2 14.6300 SS 3535.0000
PFT1I 263.1200 POTI 210.5900 TF1 58.8182 TOI 5T.7273 TC1 T1.4159
TC2 72.1239 TC3 71.8142 TC4 Til.4602 TC5 72.1239 T7TCé6 Tl.1062
«0000 .0000 « 0000 «0000 . 0G00
.000C TFOI 55.2727 TOOI 55.4545 TFTI 56.1818 7YOTI 5449091
«0000 «» 0000 2 0000 «0000 WFT «2680
WoT 1.0980 0000 « 0000 . 0000 0000

«0000 0000 « 0000 .0000 RUNNO 1501.0000



Oy=tY

BLOCK IIl

WwDbaTa
WDDTF
WDOTT
i7
GAMMAF

BLOCK II

F
PFI1
PDOO
PFTI
TC2

WoT

BLOCK III OQUTPUT -~ RUN NO., ==

WDOTO
WOOTF
WDGTT
i7
GAMMAF

OUTPUT ~- RUN NO. -=- 001501 -- TIME C -- 5.2320 -- SEC -- TIME R --
0092 PNS 14.6200 PC 14.63006 F 0060
«0014 CSTAR 18904.2087 C(CF «0010 MR 6.6822
«0106 DCSTAR 0000 YF 1.0000 YO 1.0000
<0000 INPNS .0000 MO 0000 MF - 0000

1.4094
gUTPUT ~- RUN NO. -— 001501 -- TIME C -- 5.3320 -- SEC
T7.0080 PC 15.9400 FV 3505.6000 PFI 213.6000
256.,8000 POl 209.8100 PTFO 252.3500 PTOO 197.0000
6.7100 PFIC1 52.9200 POIC 43.2600 PFIC2 51.4200

258.1600 POTI 210.2400 TFI 58.8182 7101 57.8182

T2.2124 TC3 T2.4336 TC4 76.9911 TC5 73.2301
.0000 0000 0000 « 0000
«0000 TFOI 55.4545 TOOI 55.5454 TFTI 56.0909
0000 -0000 «0000 .0000
«4500 . 0000 «0000 - 0000
«0000 -0000 «0000 0600

« 2003 PNS 15,9291

«0760 CSTAR 788.7946

«2763 DCSTAR - 0000

«1827 INPNS 1.4833
1.4094

001501 -~ TIME C

pC
CF
YF
MO

-= 5,.3320 -- SEC == TIME R

15.9400
1.0340
« 9764
20032

F 7.0080
MR 2.6358
YO « 93899
MF .0015

.0000 -- SEC

1sp «5671
Z0X 29892
IF 1.0110
GAMMAD 1.4309
POI 180.9000
PDFO 19.9030
5SS 3539.6000
TC1 71.2389
TC6 72.1681
.0000

T0T1 55.2727
WFT 2080
0000

RUNND 1501.0000

- »1000 -~ SEC

25.3663

ise

20X 9899
lF 1.0106
GAMMAC 1.4286



A A

BLOCK II OUTPUT —-- RUN NO. =-- 001501 -~ TIME C =-- 5.4320 -- SEC
F 7.0650 PC 15,5900 FV 3495,8000 PFI 199. 7100 POI 171.9500
PFII 241.4200 POII 193.8300 PTFO 237.1200 PTYO0OO 191.7000 PODFO 40.9500
PDOO 27.7020 PFIC1 46.1600 POIC 41.7200 PFIC2 46.0700 SS 3539.4000
PFT1 244.9300 POTI 200.4700 TFI 57.4091 TOI 57.3636 TC1 T1.3274
TC2 71.6814 T¥C3 T2.7434 TL4 92.4336 TL5 73.8938 TC6 72.8761
. 0000 «0000 .0000 «0000 0000
.0000 TFDI 55.0000 TOOI 55.4545 TFTI 55.9091 TOTI 55.3636
-0000 «0000 .0000 « 0000 WFT 12.128¢0
WOT 7.7820 .0000 «0000 «» 0000 « 0000
.0000 «0000 « 0000 -0000 RUNNO 1501.08000
BLOCK III OUTPUT —-- RUN NO. —- 001501 -~ TIME C -- 5.4320 -- SEC -- FTIME R -~ «2000 == SEC
WDOTO «3881 PNS 15.5754 PC 15.5900 F T.0650 ISP 14.3958
WDOTF 21027 CSTAR 434.2937 CF 1.0658 MR 3.7787 20X «9901
WDOTT «4908 DCSTAR .0000 YF « 9484 YO «9569 1F 1.0099
IT «9224 INPNS 3.0545 MO .0383 MF «0115 GAMMAD 1.4277
GAMMAF 1.4094
BLOCK IV OUTPUT -- RUN NO. =- 001501 -- TIME € == 5.4320 -~ SEC -~ TIME R -~ « 2000 -- SEC
F T.0650 FSTD 13.6078 CF 1.0658 CFSTD 1.0660
ISP 14.3958 ISPS 118.8784 CFsSv 1.4857 CFNSV 1.4860
WODTT «4908 WDOTTS «1145 ECFS «1174 ECFSTD o T174
wDDTO «3881 WDOTOS -0939 TOD 55,4545 TODS 67.0000
WOOTF «1027 MWDOTFS «0206 TFD 55.0000 TFDS 67.0000
MR 3.7787 MRS 4.5607 POD 163.9980 PODS 40,0000
PC 15.5900 PCS 30.0000 PFD 196.1700 PFDS 40,0000
CSTAR 43442937 CSTASD 418.7789 AE 2.1275 PAB «»0000
CSTAT 7980.0314 CSTATS 7694.9526 AT « 4255 ATTC «4255
ETAC «0544 ETACS « 0544 PCCI 3.5897 PCCIA 3.5064



8-tV

BLOCK IV OUTPUT --

F v T.3080
ISP 14,7663
WDOTT « 4949
WwDoTo «3906
WDOTF «1044
MR 3.7425
PC 15.6100
CSTAR 431.2108
CSTAT 7992.8531
ETAC «0539

RUN NO.

BLOCK II OUTPUT -—- -=- 001501
F T.3080 PC 15.61GC0
PFI1I 248.4800 PII1I 196.3000
PDGO 28.1060 PFIC1 47.0900
PETI 254.6000 POTI 200.8700
TC2 T1.0177 7TC3 72.5221
.0000 « 0000
.0000 TFOI 54.0000
0000 - 0000
WoT 17.6100 «0000
0000 . 0600
BLOCK III OUTPUT ~- RUN ND. == 001501
WDOTO «3906 PNS 15.5994
WDOTF «1044 CSTAR 431.2108
WDOTT » 4949 DCSTAR +0000
1T, 1.6276 INPNS 4.6133
GAMMAF 1.4095

RUN NO. -- 001501

FSTD 14.0584
I15P5 122.1122
WDDTTS «1151
WDOTOS « 0949
WDOTFS «0202
MRS 446992
PCS 30.0000
CSTASD 412.4329
CS5TATS T644.7888
ETACS -0539

—= TIME C —- 5.5320 == SEC
Fv 3493.4000 PFI 204.9200
PTFO 243.7100 PTOO 191.3400
POIZ 41.9200 PFIC2 46.8600
TF1 56.0909 TOI 56 . 5454
104 107.9412 TCS 73.4513

.0000 0000

1001 54.63646 TETI 55,4545
.0000 0000

.0000 .0000

. 0000 .0000
-= TIME C -- 5.5320 —- SEC -= TIME R
PC 15.6100 F 7.3080
CF 1.1010 MR 3, 7425
YF .9498 YO .9562
MO L0TT7L MF .0218
= TIME C == 5.5320 -- SEC -- TIME R

CF 1.1010
CFSV 1.4856
ECFS +T411
TOD 54.6364
TFD 54.0000
POD 163.2340
PFD 202.7600
AE 2.1275
AT «4255
PCCI 3.5548

POI 171.1400
PODFD 40.9500
5S 500.4000
TC1 71.2832
TC6 T2.2124
.0000
TOT!I 54.5455
WFT 51.9440
- 000C
RUNND 1501.6000
- «3000 ~-— SEC
Isp 14,7663
20X «99301
ZF l.01i02
GAMMAD 1.4278
- «3000 ~~ SEC
CFSTD 1.1013
CFNSV 1l.4861
ECFSTD «7T411
TGODS 67.0000
TFDS 67.0000
PODS 40.0000
PFDS 40,0000
PAB «0000
ATTC « 4255
PCCIA 3.4731



69-EV

BLOCK II OUTPUT —- RUN NO.

F
PFIIX
PDOO
PFT1
TC2

WOT

BLOCK

WDOTO
WDOTF
WDOTTY
IT
GAMMAF

BLOCK IV OUTPUT --

F

ISP
WDOTY
WDGTO
WDOTF
MR

PC
CSTAR
CSTATY
ETAC

7.3620
259.5800
28.3870
264,T100
T0.2655
0000
«0000
0000
20.6640
0000

IIT DUTPUT —-~ RUN NO.

«3948
«1069
«5017
23661
1.4096

7.3620
14.6732
.5017
«3948
.1069
3.6927
15.6700
426.9848
8010.3242
.0533

PC
POII
PFIC1
POTI
TC3

TFO1

PNS
CSTAR
DCSTAR
INPNS

RUN NO.

FSTD
ISPS
WDOTTS
WOOTOS
WDOTFS
MRS
PCS
CSTASD
CSTATS
ETACS

-- 001501

15.6700
197.4100
49.0800
203.6100
T72.5221
«0000
53.6364
« 0000
0000

« 0000

15.6593

426.9848

« 0000
6.1780

-= 001501

14.1087
123.1487
«1146

« 0949
«0196
44.8396
30,0000
404.,8227

7594.5579

«0533

001501

== TIME C -- 5.6320 ~~- SEC
Fv 3495.6000 PFI 214.1400
PTFO 254.,5900 PTOO 193.4500
POIC 42.0300 PFIC2 48.6700
TFI 55.8636 TOI 56.0909
TC4 119.9160 TL5 7T3.0088
. 0000 - 0000
TOOI 54.3636 TFTI 55.4545
«0000 «0000
« 0000 «0000
- 0000 « 0000
== TIME € == 5.6320 -—— SEC -- TIME R
PC 15.6700 F T.3620
CF 1.1049 MR 3.6927
YF +9520 YO «9563
MO »1163 MF «0324
== TIME € -~ 5.6320 -~ SEC —— TIME R
CF 1.1049
CFSV 1.4856
ECFS « 7437
70D 54.3636
TFD 53.6364
POD 165.0630
PFD 213.6400
AE 2.1275
AT 4255
PCCI 34702

POl 172.9100
PDFD 40,9500
SS 500.6000
TCl 71.0619
TC6 T2.0354
-« 0000
TOT1 54.4545
WFT 81.8560
«0000
RUNND 1501.0000
- +«4000 -= SEC
ISP 14,6732
Z0X 9899
FAS 1.0107
GAMMAD 1.4282
- «4000 -~ SEC
CFSTD 1.1053
CFNSV l.4861
ECFSTD « 1437
TODS 67.0000
TFDS 67.0000
PODS 40.0000
PFDS 40,0000
PAB 0000
ATTC «4255
PCCIA 3.3924



05—tV

F
PFII
PDOO
PFTI
TC2

WOT

BLOCK

WDOTO
WDOYF
WDOTT
IT

GAMMAF

F

Isp
WoOTT
WDOTO
WDOTF
MR

PC
CSTAR
CSTAT

BLOCK II OUTPUT -—— RUN NO. == 001501
T.7950 PC 15.7900
258.9600 POILI 200.0000
28.7320 PFIC1 49.2500
261.9900 POTI 205.4000
69.8230 TCL3 72.8319
0000 0000
.0000 TFOI 54,4545
0000 -« 0000
20.9460 .0000
«0000 « 0000
111 OUTPUT --= RUN NO. -- 001501
«3996 PNS 15,7792
«1068 CSTAR 42643253
«5064 DCSTAR 0000
3.1246 INPNS T.7538
1.4095
BLOCK IV OUTPUT -—— RUN NO. == 001501
77950 FSTD 14.8246
15.3944 ISPS 129.3924
«5064 WDOTTS «1146
«3996 WDOTOS « 0949
«1068 WDOTFS «0196
3.7428 MRS 4.8336
15,7900 PCS 30,0000
426.3253 (STASD 405.2017
7992.7266 CSTATS 7596.7029
«0533 ETACS «0533

ETAC

-=- TIME C ~- 5.7320 -- SEC
Fv 3497.8000 PFI1
PTFO 254.2900 PTOO
POIC 42.8400 PFIC2
TF1 56.5000 TOI
TC4 128.9076 TCS5

« 0000
TOO1 54.4545 TFTI

. 0000

« 0000

« 0000
-~ TIME C -~
PC 15.7900 F
CF 1.1610 MR
Y& «9519 YO
MD «1562 MF

== TIME C -~

CF
CFSV
ECFS
TOD
TFD
POD
PFD
AE
AT
PCCI

214.2600
195.7900
49,0000
56.1364
73.0088
0000
55.8182
« 0000

« 0000

5.7320 —= SEC -- TIME R

77950
3.7428
+9563
«043]

5.7320 -~ SEC -—- TIME R

1.1610
1.4856
«7815
54.4545
54.4545

167.0580
213.3400

2.1275
«4255
3.4737

POI 175.0500
PDFO 4049500
S 500.9000
TC1 71.2389
TC6 71.9469
.0000
TOTI 5444545
WET 81.4160
+0000
RUNNG  1501.0000
-- 5000 -~ SEC
ISP 15.3944
20X .9898
ZF 1.0106
GAMMAD 1.4286
--  .5000 -- SEC
CESTD 1.1613
CFNSV 1.4861
ECFSTD .7815
TODS 67.0000
TFDS 67.0000
PODS 40.0000
PFDS 40.0000
PAB .0000
ATTC «4255
PCCIA 3.3957



TS-€V

BLOCK II ODUTPUT -- RUN NOD.

F T.3470 PC
PFII 252.6900 POII
PDOO 28,8280 PFIC1
PFTI 256.3100 POTI
TC2 69.0708 TC3
«0000
.0000 TFOI
.0000
WoT 19.7560
-0000

BLOCK III OUTPUT --— RUN ND.

WDOTO «4010 PNS
WDOTF «1053 CSTAR
WOOTT . «5063 DCSTAR
IT 3.8831 INPNS
GAMMAF 1.4095

BLOCK IV OUTPUT ~- RUN NO.

F 7.3470 FSTD
Isp 14,5118 1SPS
WDOTT «5063 WDOTTS
WDOTo «4010 WDOTOS
WDOTF «1053 WDOTFS
MR 3.8075 MRS

PC 15.6700 PCS
CSTAR '~ 423.1496 CSTASD
CSTAT 7969 .7T71T CSTATS
ETAC «0531 ETACLS

-= 001501 -~ TIME C -~

15.6700
200.6100
4748100
205.8600
72,9646
.0000
5446364
.0000
0000
.0000

001501

15.6593
423.1496
-0000
9.3272

== 001501

14,0790
122.5544
«1149
«0949
«0200
4.7515
30.0000
404.8979
71626.0118
+0531

FV 3497.0000 PFI 208.8900
PTFO 248.0700 PTOO 196.3400
poiC 42.8500 PFICZ 47.6100
TFI 56.3182 TOI 56.0000
TC4 136.0924 TC5 T2.5664
- 0000 « 0000
TODI 54.0909 TFTI 56.2727
«0000 « 0000
.0000 + 0000
« 0000 .0000
-- TIME C -- 5.8320 -—— SEC -- TIME R
PC 15.6700 F T.3470
CF 1.1026 MR 3.8075
YF «9507 YO « 9563
MO « 1962 MF <0537
=~ TIME C -~ 5.8320 ~- SEC -- TIME R

5.8320 -— SEC

CF
CFSV
ECFS
TOD
TFD
POD
PFD
AE
AT
PCCI

1.1026
1.4857

- 71422
54.0909
5446364
167.5120
207.1200
2.1275
«4255
3.48006

POI 175.6200
PDFO 40.9500
SS 500.4000
TC1 T1.3717
TC6 71.4602

+0000
TOTI 53.5454
WFT 71.0160

0000
RUNNO 1501.0000
- « 6000 -~ SEC
ISP 14.5118
20X +3897
LF 1.0104
GAMMAD 1.4287

«6000 -- SEC

CFSTD 1.1029
CFNSV 1.4861
ECFSTD e 1422
TODS 67.0000
TFDS 67.0000
PODS 40.00G0
PFDS 40.0000
PAB «0000
ATYC » 4255
PCCIA 3.4023



(4344

BLOCK II OQUTPUT —-- RUN NO.

F
PFII
PDODO
PFTI
TC2

WOoT

8L OCK

wWDOTO
WDODTF
WDOTT
IT

GAMMAF

BLOCK IV QUTPUT —-- RUN ND.

F

IS¢
WDOTT
WOOTO
WDOTF
MR

PC
CSTAR
CSTAT
ETAC

7.7390
254.2100
28.6550
258.8200
68.3186
. 0000
-0G00
.0000
19.2440
.0000

III OUTPUT -~ RUN NO.

«3996
«1056
«5053
4.6332
1.4095

7.7390
15.3168

« 5053
«3996
«1056
3.7827
15.6400
423.1890
T978.6027
«0530

-- 001501

PC " 15.6400
POII 200.2200
PFIC1 47.8800
POTI 205.3800
TC3 73.0531
0000

TFO1 54,5455
-0000

» 0000

« 0000

~= 001501

PNS 15.6293
CSTAR 423.1890
DCSTAR «0000
INPNS 10.8929
== 001501

FSTD 14.8588
ISPS 129.7286
WDOTTS «1145
WDOTOS «0946
WDOTFS «0199
MRS 4.7562
PLS 30.0000
CSTASD 40443970

CSTATS - 7624.3087
ETACS «0530

== TIME € == 5.9320 -- SEC
FV 3495. 6000 PFI 209.9300
PTFQ 249.4700 PTOO 196.0800
POILC 42.9000 PFIC2 4T.7600
TFL 56.1364 TOI 55.6818
TC4& 143.0672 TC5 T72.1239
) « 0000 0000
TG0DI 54.0000 TFTI 56.2727
' « 0000 . 0000
« 0000 0000
« 0000 «0000
~= TIME C -- 5.9320 -- SEC -- TIME R
PC 15.6400 F T.7390
CF 1.1637 MR 3.7827
YF «9510 YO « 9565
MO «2362 MF « 0642
-= TIME C == 5,9320 -~ SEC == TIME R

CF
CFSv
ECFS
T0D
TFD
POD
PFD
AE
AT
PCCI

1.1637
1.4857
. 7833
54,0000
54.5455

16T.4250
208.5200

2.1275
«4255
3.4656

POIX 175.4500
PDFO 40.9500
SS§ 500.4000
TC1 71.1062
TCH 71.1062
«0000
TOTI 53.0909
WFT 71.8880
0000
RUNNO 1501.0000
- « 7000 —-= SEC
Ise 15.3168
Z0X «9897
iF 1.0104
GAMMAO 1.4287
- + 7000 -~ SEC
CFESTD 1.1640
CENSV l.4861
ECFSTD » 7833
TODS 67.0000
TFDS 67.0000
PODS 40.0000
PFDS 40,0000
PAB 0000
ATTC «4255
PCCIA 3.3880



EG-EV

BLOCK

F
PFII
PDCO
PFTI
TC2

WoT

BLOCK III OUTPUT -- RUN ND.

WDOTO
WOOTF
WDOTT
IT

GAMMAF

BLOCK

F

ise
WDOTT
WDOTO
WDOTF
MR

PC
CSTAR
CSTAT
ETAC

Il QUTPUT --

T+4720
256.0100
28 .4430
259.8200
68.0973
.0000
-0000
.0000
19.4360
«0000

«3983
<1060
+5043
5.3933
1.4095

IV DUTPUT --

T.4720
14.8158

« 5043
«3983

» 1060
3.7557
15.7600
"427.2269
7988.1876
«0535

RUN NOs -~ 001501 -- TIME C -- 6.0320 -- SEC
PC 15.7600 FV 3498.8000 PFI
POII 200.3700 PTFO 251.3000 PT0OO
PFIC1 48.5600 POIC 42.3800 PFICZ
POTI 205.5300 TFI 56.2727 T4l
TC3 73.4956 TC4 146.3B65 TC5

« 0000 « 0000
TFOI 54.7273 TaOOl 54,0909 TFTI

« 0000 « 0000

.0000 « 0000

-0000 «+ 0000

-= 001501 -~ TIME C -~

PNS 15.7493 PC 15.7600 F
CSTAR 42T.2269 CF 1.1150 MR
DCSTAR «0000 YF «9513 YO
INPNS 12.4632 MO «2762 MNF
RUN NO. == 001501 -- TIME C --
FSTD 14,2371 CF
ISPS 124.8845 CESyV
WDOTTS »1140 ECFS
WDOTOS « 0942 TOD
WDOTFS .0198 TED
MR S 4.7578 POD
PCS 30.0000 PFD
CSTASD 407.7353 AE
CSTATS 7623.7380 AT
ETACS «0535 PCCI

211.8400
196.1200
48.3700
55.9545
T1l.9469
«0000
56.3636
« 0000
«0000
«0000

6.0320 -~ SEC --= TIME R

T«4720
3.7557
« 9568
«0748

6.0320 -~ SEC —- TIME R

1.1150
1.4856
« 7505
54.0909
54,7273

167.6770
210.3500

2.1275
«4255
3.4782

POI 175.4900
PDFO 40,9500
SS 501.0000
TC1 71.2389
TC6 71.1947
.0000
TOTI 53.1818
WFT 76.2400
0000
RUNNO 1501.0000
- .8000 -- SEC
1P 14.8158
70X .9898
ZF 1.0105
GAMMAD 1.4287
- 8000 -- SEC
CFSTD 1.1153
CENSV 1.4861
ECFSTD 7505
TODS 67.0000
TEDS 67.0000
PODS 40,0000
PFDS 40,0000
PAB +0000
ATTC « 4255
PCCIA 3.4000



7e-ev

BLOCK 11

F
PFII
PDOO
PFTI
TC2

woT

BLOCK TII OUTPUT —-- RUN ND.

OUTPUT -- RUN NOD.
T.7030 PC
254.6600 POII
28.7930 PFIC]
258.6400 POTI
67.5664 TC3

.0000

.0000 TFODI

.0000
19.5240

«0000

WDOTO «4005 PNS
WDOTF <1057 CSTAR
WDOTT «5062 DCLCSTAR
IT 6.1549 INPNS
GAMMAF 1.4094

BLOCK IV OUTPUT —- RUN NO.
F T7.7030 FSTD
ISP 15.2165 ISPS
WDOTY «5062 WDOTTS
WDOTO «4005 WDOYOS
‘WDOTF «1057 WDOTFS
MR 3.7895 MRS

PC 15.7100 PCS
CSTAR 424.2725 CSTASD
CSTAT T976.1679 CSTATS
ETAC 0532 ETACS

-~ 001501 -- TIME C --

15.7100
200.4200
48.2000
205.6100
73.9380
.0000
55.0000
0000
.0000

« 0000

15,6993
424.2725
+0000
14.0370

-= 001501

14.7238
128.2756
«1148

« 0949
«0199
4,T7754
30.0000
405.1907

76174373

«0532

001501

6.1320 -- SEC

FV 3499.8000 PFI
PTFO 249.8900 PT0O
POIC 42.2100 PFIC2
TFI 56.4091 7OI
TC4 ~302.0000 TCS
« 0000
1001 54.0909 TFT1
- 0000
. 0000
« 0000
~= TIME C ~-
PC 15.7100 F
CF 1.1531 MR
YF <9511 YO
MO «3162 MF
-= TIME C -~

CF
CFSV
ECFS
TOD
TFD
POD
PFD
AE
AT
PCCI

210. 3800
196.1500
47.9100
55.1727
71.0177
.0000
567273
«0000
.0000
« 0000

61320 -= SEC -= TIME R

T7.7030
3.7895
9563

« 0854

6.1320 == SEC —= TIME R

1.1531
1.4857
- 7762
54.0909
55.0000

167.357C
208.9400

2.1275
«4255
3.4802

POI 175.5200
PDFO 40,9500
5SS 500.3000
TC1 T1.3717
TC6 519.4968
.0000
TOTI 5245455
WFT T3.7240
«0000
RUNNO 1501.0000
- «9000 -~ SEC
1sp 15.2165
Z0X +»3898
F 1.0105
GAMMAO 1.4287
- «9000 -- SEC
CFSTD 1.1535
CFNSV l.4861
ECFSTD « 7762
TODS 67.0000
TFDS 67.0000
PODS 40.0000
PFDS 40.0000
PAB « 0000
ATTC e4255
PCCIA 3.4019°



1l

BLOCK II QUTPUT —-- RUN NO.

F T«.4970 PC 15.65C0
PFII 254.9600 POII 200.3000
PDOO 28.768C PFIC1 48,2500
PFTI 259.1200 POTI 205.5500
TC2 66.8142 TC3 73.9823
.0000 «0000
«0000 TFOI 54.8182
«0000 «0000
WOT 19.3320 «0000
0000 «0000
BLOCK III OQUTPUT -~ RUN NO. -- 001501
WDOTO0 «4004 PNS 15.6393
WDOTF -1058 CSTAR 422.6664
WDOTT «5062 DCSTAR .0000
IT 6.9142 INPNS 15.6052
GAMMAF 1.4094

BLOCK IV OUTPUT -- RUN ND. -- 001501

F 7.4970 FSTD 14.3850
Isp 14.8101 ISPS 125.,4001
WDOTT «5062 WDOTTS « 1147
WwDOTO «4004 WDOTOS « 0949
WDOTF «1058 WDOTFS « 0199
MR 3.7857 MRS 4, T759
PC 15.6500 PCS 30.0000
CSTAR 422.6664 CSTASD 403.5793
CSTATY T7977.5300 CSTATS 7617.2751
ETAC +0530 ETACS «0530

-=- 001501 -- TIME C -~

Fv 3
PTFO

POIC

TE1

TC4 -

T00I

-- TIME C

PC
CcF
Y&
M0

== TIME C -~

495.4000
250.1600
42.3200
56.2727
302.0000
« 0000
54.0000
«0000

« 0000

« 0000

- —

15.6500
1.1266
«9511
«3562

6.2320 -~ SEC

PEI
PTOO
PFIC2
TOI
TCS

TFTI

F

MR
Yo
MF

CE
CFSV
ECFS
TOD
TFD
POD
PFD
AE
AT
PCCI

210.4900
196.1700
48.0700
55,5909
70.8407
0000
56.8182
-0000
«0000
« 3000

6.2320 -~ SEC -- TIME R

T.4970
3.7857
« 9563
. 0959

6.2320 =~ SEC -— TIME R

l.1266
1.4857
+ 7583
54.0000
54.8182

167.4020
209.2100

2.1275
«4255
3.4639

POl 175.5000
PDFO 40.9500
SS 500.4000
TCl T1.2832
TCo 519.4968

=« 0000
TOY1 51.8182
WFT 73.7920

«0000
RUNNO 1561.0000
~= 1.0000 -~ SEC
Isp 14.8101
20X «9897
iF 1.0105
GAMMAD 1.4287

~= 10000 =-- SEC

CFSTD 1.1269
CFNSV 1.4861
ECFSTD « 7583
TODS 6T7T.0000
TFDS 67.0000
PODS 40.0000
PFDS 40.0000
PAB .0000
ATTC «4255
PCCIA 3.3863



9G-tY

BLOCK II OUTPUT -- RUN ND. -- 001501 -- TIME C -- 6.3320 -— SEC
F 7.6870 PC 15.6800 FV 3497.6000 PF1 * 211.0000 POl 175.4900
PFILI 255.2600 POII 200.3800 PTFO 250.5700 PTOO 196.1500 PDFO 40.9500
PDOO 2846310 PFIC1 48.6200 POIC 42.6100 PFIC2 47.9900 5SS 500. 7000
PFTI 259.2300 POTI 205.5500 TFI 56.4545 TOI 55.6818 TC1 71.5044
TC2 66.5487 TC3 T4.3363 TC4 -302.0000 TC5 T0.7522 TC6 519.4968
0000 0000 »0000 0000 0000
.0000 TFOI 55.0000 TOOI 54.1818 TFTI 57.0000 TOTI 51.9091
.0000 0000 « 0000 «0000 WFT T4.6920
WOT 19.2780 «0000 « 0000 «0000 «0000
«0000 <0600 . 0000 «0000 RUNNO 1501.0000
BLOCK II1 OUTPUT -- RUN NO. -- 001501 -- TIME C -~ 6.3320 -~ SEC -- TIME R -~ 1.1000 =-- SEC
WDOTO «3995 PNS 15.6693 PC 15.6800 F 7.6870 ISP 15.2121
WDOTF «1059 CSTAR 424.2215 CF 1.1529 MR 3.7739 10X +«9898 -
WDOTTY +5053 DCSTAR « 0000 YF «9512 YO «9565 IF 1.0105
IT T.6807 INPNS 17.1730 MO «3962 MF - 1065 GAMMAQD 1.4287
GAMMAF 1.4094 ’
BLOCK IV OUTPUT —-- RUN NO. =— 001501 ==~ TIME C -=- 6.3320 -~ SEC -- TIME R -- 1.1000 -- SEC
F 7.6870 FSTD 14.7214 CF 1.1529 CFSTD 1.1533
ISP 15.2121 1ISPS 128.6673 CF3YV 1.4857 CFNSV 1.4861
WOOTY «5053 WDOTTS w1144 ECFS +T760 ECFSTD « 7760
wWDOTO +3995 WDOTOS « 03946 70D 54.1818 TODS 67.0000
WDOTF «1059 WDOTFS « 0198 TFD 55.0006 TFDS 67.0000
MR 3.7739 MRS 4.7673 POD 167.5190 PODS 40.0000
PC *15.6800 PLS 30.0000 PFD 209.6200 PFDS 40.0000
CSTAR 424.2215 CSTASD 405.0149 AE 2.1275 PAB « 0000
CSTAT 7981.7317 CSTATS 7620.3594 AT «4255 ATTC 4255
ETAC «0531 ETACS -0531 - PCCI 3.46T2 PCCIA 3.3895



v LG-EV

BLOCK II OUTPUT —-— RUN NO.

F
PFII
PDOO
PETI
TC2

WOT

BLOCK

WDOTO
WDOTF
wWDaTTY
IT
GAMMAF

BLOCK IV DUTPUT =--

F

Isp
WOOTV
WwDOTO
WDOTF
MR

PC
CSTAR
CSTAT
ETAC

111

T.6160
255.0700
28.7090
259.0400
66.1947
-0000
0000
0000
19.3160
+0000

OUTPUT -~ RUN NO.

4000
-1058
«5058
B8.4453
1.4094

7.6160
15.0565
«5058
+4000
.1058
3.7820
15.7100
424.6075

7978.8433

»0532

PC
PIII
PFIC1
POTI
TC3

TFOI

PNS
CSTAR
DCSTAR
INPNS

RUN NO.

FSTD
I15PS
WDOTTS
WDOTOS
WDOTFS
MRS
PCS
CSTASD
CSTATS
ETACS

15,7100
200.3700
48.1900
205.5300
T4.6903
»0000
55.27217
.0000
.0000
«0000

-- 001501

15.6993
424.6075
0000
18.7452

-~ 001501

14.5575
127.0839
«1146

« 0947
-0198
47711
30.0000
405.4571

7618.9860

«0532

-- 001501 -~ TIME C --

6.4320 —-—- SEC

FV 3500.2000 PFI
PTFO 250.3700 PTOD
POIC 42.5200 PFIC2
TFI 56,5000 TOI
TC4 -302.0000 TC5
0000
T001 54,2727 TFTI -
.0000
0000
.0000
-- TIME C --
PC 15.7100 F
CF 1.1401 MR
YF .9512 YO
MO .4362 MF
-~ TIME C -~

CF
CFSY
ECFS
10D
TFD
POD
PFD
AE
AT
PCCI

210.8200
196.2600
4841900
55.6818

. TO. 4425

« 0000
57.1818
.0000
0000
«0000

6.4320 -- SEC -- TIME R

Te6160
3.7820
« 9564
«1171

6.4320 -— SEC == TIME R ~-~

1.1401
1.4857
«T674
5442727
55.2727

167.5510
209.4200

2.1275
«4255
3.4753

POI
PDFO
5SS
TC1
TC6

TOTI
WFT

RUNNOD

175.£6200
40,9500
500.6000
7T1.3274
69.6903
«0000
51.7273
T4.3560
0000

1501.0000

== 1.2000 == SEC

Isp
20X
ZF

GAMMAD

CFSTOD
CFNSYV
ECFSTD
TODS
TFDS
PODS
PFDS
PAB
ATTC
PCCIA

15.0565
-« 9898
1.0105
1.4287

1.2000 == SEC

1.1404
l1.4861
« 1674
67.0000
67.0000
40.0000
40,0000
«0000
«4255
3.3973



86—tV

BLUCK II OUTPUT =- RUN NO. -- 001501 -- TIME C -- 6.5320 -~ SEC

F T.7180 PC 15.7300 FV 3497.6000 PFI 210.5000 POl 175.5300
PFII 255.0300 PIII 200.3600 PTFO 250.1500 PTOO 196.2400 PDFO 40.9500
PDOO 28.7110 PFIC1 48,2300 PJIC 43.0800 PFIC2 47.8200 S5 500.4000
PETI 259.0400 POTI 205.7500 TFI1 56,3636 TOI 55.4545 TC1 7T1.3274
TC2 65.486T7 TC3 T4«9557 TCL4 -302.0000 TC5 T0.2212 TC6 69.4690
0000 « 0000 «0000 . 0000 «.0000
.0000 TFOI 55.0909 T00I 54.0909 TFTI 57.1818 7TOTI 50.9091
0000 «0000 .« 0000 _ « 0000 WFT T4.1880
WOT 19.4620 0000 .0000 ' .0000 »0000
.0000 «0G00 « 0000 »0000 RUNNO 1501.0000
BLOCK II1 QUTPUT -~ RUN NO. == 001501 -- TIME C -- 6.5320 -- SEC == TIME R -- 1.3000 -- SEC
WDOTO «4001 PNS 15.7193 PC 15.7300 F 7.7180 ISP 15,2572
WDOTF «1057 CSTAR 425.1206 CF 1.1539 MR 3.7838 Z0X »9897
WDOTT «5059 DCSTAR +0000 YF «9511 ¥YO « 9564 LF 1.0105
IT 9.2124 INPNS 20.3165 MO «4762 MF «1277 GAMMAD 1.4287
GAMMAF 1.4094
BLOCK IV QUTPUT ~- RUN NO. =- 001501 -- TIME C -- 6.5320 =- SEC -~ TIME R ==~ 1.3000 ~=- SEC
F 7.7180 FSTD 14.7337 CF 1.1539 CFSTD 1.1542
ISP 15.2572 1SPS 128.5971 CFSV 1.4857 CFNSYV l.4861
WDOTT «5059 WDOTTS «1146 ECFS «T767 ECFSTD « 7767
WDOTO «4001 WDOTOS «0947T TOD 54.0909 TODS 6T7.0000
WDOTF «1057 WDOTFS «0199 TFD 55.0909 TFD3 6T.0000
MR 3.7838 MRS 4. 7688 POD 167.5290 PODS 40.0000
PC 15.7300 PCS 30.0000 PFD 209.2000 PFDS %0.0000
CSTAR 425.1206 CSTASD 406.0222 AE 2.1275 PAB .0000
CSTAT 7978.2172 CSTATS 7T7619.7990 AT «4255 ATYC « 4255

ETAC «0533 ETACS «0533 PCCI 3.4810 PCCIA 3.4027



65-CV

BLOCK II OUTPUT == RUN NO.

F T.7050
PFII 255.0900
PDOO 28.6790
PFT1 259.0900
TC2 65.2212
«0000
.0000
«0000
WOT 19.4820
0000
BLOCK
WDDTO « 3999
WDOTF 1058
WDOTT « 5057
iT 9.9800
GAMMAF 1.4094

8LOCK IV OUTPUT -- RUN NO.

F T.7050
isp 15.2367
WDOTT « 5057
WDOTO « 3999
WDOTF «1058
MR 3.7796
PC 15.7400
CSTAR 425.5348
CSTAT 7979.7189
ETAC «0533

PC
POTI
PFIC1
POTI
TC3

TFO1

IIT QUTPUT =~- RUN NO.

PNS
CSTAR
DCSTAR
INPNS

FSTD
ISPS
WDOTTS
WDOTOS
WDDTFS
MRS
PCS
CSTASD
CSTATS
ETACS

==~ 001501 ~«~ TIME C --

15.7400
20043900
4845400
205.6200
75,2655
Q000
55.0909
«0000
«0000

« 0000

-~ 001501

15.7293
425.5348
« 0000
21.8866

== 001501

14.6996
128.3904
«1145

« 0946
.0198
4.7686
30.0000
406.3452
7619.8723
.0533

6.6320 -~ SEL

FV 3497.2000 PF1 210.6900 POI 175.5300
PTFO 250. 4000 PTOO 196.2500 PDFD 40.9500

POIC 42.8000 PFIC2 48.2800 SS 500.8000

TFI 56.4545 TOI1 55.6818 TC1 Tl.4602

TC4 -302.0000 7TC5 69.9115 TC6 69.2478

0000 -0000 0000

1001 54.1818 TFTI 57.2727 TOTI 50.9091

. 0000 «0000 WFT T4.3640

. 0000 «0000 « 0000

. 0000 -0000 RUNND 1501.0000

-= TIME € -~ 6.6320 -— SEC -— TIME R -~ 1.4000 -- SEC

PC 15.7400 F T7.7050 ISP 15.2367

CF 1.1512 MR 3.7796 . 20X «2898

YF »9512 YO «9565 IF 1.0105

MO « 5161 MF »1383 GAMMAO 1.4287
-- YIME C ~=- 6,6320 —— SEC -- TIME R —-=~ 1.4000 -— SEC

CF
CF5V
ECFS
TOD
TFD
POD
PFD
AE
AT
PCCI

1.1512
1.4857
«T749
54,1818
55.0909
167.5710
209.4500
2.1275
<4255
3.4813

CFSTD
CFNSYV
ECFSTD
TOoDS 7
TFDS
PODS
PFDS
PAB
ATTC
PCCIA

1.1516
l.4861
- 1749
67.0000
67.0000
40.0000
40.0000
.0000
+4255
3.4029



09-€V

BLOCK I1 OUTPUT -~ RUN NO. =~ 001501 -- TIME C -- 6.7320 -— SEC
F 77100 PC 15.7000 FV 3497.8000 PFI 211.0200 PO1 175.5800
PFI1I 255.1800 POII 200.4300 PTFD 250. 4600 PTOO 196.2500 PDFO 40.9500
PDOD 28.7060 PFIC1 48.4100 POIC 42.7300 PFIC2 48.1300 5SS 500.8000
PFTI 259.1300 POTI 205.5700 TFI 56.5454 TOI 55.8182 TL1 Tl.4602
TC2 64.8673 TC3 75.6195 Tl4 -302.0000 TC5 692.8672 TC6 69.1150
0000 0000 . 0000 .0000 »0000
«.0000 TFOI 55.4545 71001 54.5455 TFTI 57.5455 T0T1 50.9091
.0000 0000 +0000 «0000 WFT T4.4240
WoT 19.3220 « 0000 .0000 -« 0000 «0000
0000 «0000 « 0000 +0000 RUNND 1501.0000
BLOCK IIT QUTPUT —-- RUN NO. -- 001501 -~ TIME C -~ 6.7320 -- SEC -- TIME R -—- 1.5000 -- SEC
WDOTO «3999 PNS 15.6893 PC 15.7000 F T.7100 ISP 15.2466
WDOTF «1058 CSTAR 424.4548 CF 1.1549 MR 3.7806 Z0X «9898
WDOTT «5057 DCSTAR «0000 YF «9512 YO ~9564 LF 1.0105
IT 10.7493 INPNS 23.4583 MO «5561 MF »1488 GAMMAO 1.4286
GAMMAF 1.4094

BLOCK IV OUTPUT -~ RUN ND. -- 001501 -- TIME € -—- 6.7320 -- SEC —— TIME R == 1.5000 —— SEC

F T.T7T1G0 FSTD 14.7466 CF 1.1549 CFSTD 1.1552
ISP 15.2466 1ISPS 128.7456 CFSV 1.4857 CFNSV 1.4861
WDOTT +«5057 WDOTTS «1145 ECFS « 7774 ECFSTD <1774
WOOTG «3999. WDOTOS «0947 TOD 54.5455 T10DS 67.0000
HDOTF «1058 WDOTFS «0198 TFD 55.4545 TFDS 67.0000
MR 3.7806 MRS 4.7T720 POD 167.5440 PODS 40.0000
PC 15.7000 PLCS 30.0000 PFD 209.5100 PFDS 40,0000
CSTAR 424.4548 CSTASD 405.2678 AE 2.1275 PAB 0060
CSTAT 7979.3475 CSTATS 7618.6492 AT <4255 ATTC «4255
ETAC «0532 ETALS «0532 PCCI 3.4734 PCCIA 3.3954



T9-£Y

BLOCK II OQUTPUT —-— RUN NO.

F 7.6870 PC
PFIIX 255.1900 POI11
PDOO 28.8150 PFIC1
PFTI 259.,2100 POTI
TC2 64.2478 TC3
«0000
.000Q0 TFOI
0000
WOT 19.1720
-0000
© BLOCK @Il GUTPUT —— RUN NO.
WDOTO «4007 PNS
WDOTF «1058 CSTAR
WOOTT «5064 DCSTAR
IT 11.5194 INPNS
GAMMAF 1.4094

8LOCK IV OUTPUT —-- RUN NO.

F T.6870 FSTD
ISP 15,1789 I5SPS
WDOTT «5064 WDOTTS
WDOTO «4007 WDOTOS
WDOTF «1058 WDOTFS
MR 3.7884 MRS

PC 15,7100 PCS
CSTAR 424,1034 CSTASD
CSTAT 7976.5595 CSTATS
ETAC «0532 ETACS

-= 001501

15.7100
200.3100
48.3700
205. 7300
75.6195
0000
55.4545
-0000
-0000
-0000

== 001501

15.6993
424.1034
0000
25.0307

-~ 001501

14.6932
127.9953
«1148

« 0949
«0198
4.7838
30.0000
404.8508
T614.4567
«0532

210.8500
196.1800
48 .0400
55.5454
69.0265
- 0000
57.5455
»0000
« 0000
-0000

6.8320 —- SEC -- FIME R

T.6870
3.7884
«93562
« 1594

1.1507
1.4857
«TT46
54.1818
5544545

167.3650
209.4300

2.1275
«4255

-- TIME C -- 6.8320 -- SEC
FV 3497.0000 PF1
PTFO 250.3800 PTOO
pO1IC 42.4300 PFIC2
TFI 56.,4091 TOI
TC4 -302.0000 TC5

- 0000
TOOI 54.1818 TFYI
« 0000
« 0000
- 0000
-= TIME C -~
Pl 15.7100 F
CF 1.1507 MR
YF «9512 YO
MO «5961 MF
-- TIME C == 6.8320 -- SEC == TIME R
CF
CFSV
ECFS
TOD
TFD
POD
PFD
AE
AT
PLCI

3.4776

PCOI1
PDFO
S5
i1
TC6

TOTI
WFT

RUNNO

175.4500
40.9500
500.3000
T1.5044
519.4968
«0000
50.0000
T4.3800
.0000

1561.0000

-~ 1.6000 -- SEC

1s5P
20X
ZF

GAMMAD

15.1789
«3898
1.0105
1.4287

== 1.6000 -- SEC

CFSTD
CFENSV
ECFSTD
TODS
TFDS
PODS
PFDS
PAB
ATTC
PCCIA

1.1511
l1.4861
« 1746
6740000
67.0000
40.0000
40.0000
. 0000
<4255
3.3994



Z29-EV

BLOCK II OUTPUT —
F T.T710
PFII 255.1700
PDOO 28.6250
PFTI 259.0300
TC2 63.9381
0000
<0000
«0000
WOT 19.1760
.0000
BLOCK II1 QUTPUT --
WDOTO «3995
WDOTF « 1058
WOOTT «5053
iT 12.2895
GAMMAF l1.4094
BLOCK IV OQUTPUT -
o T.7T710
ISP 15.3797
WDGTTY «5053
WDOTO « 3995
WDOTF «1058
MR 3.7768
PC 15.6700
CSTAR 423.9884
CSTAT 7980.6954

ETAC «0531

RUN NO.

PC
POII
PFIC1
poTI
TC3

TFDI

RUN NG.

PNS
CSTAR
DCSTAR .
INPNS

RUN NO.

FSTD
1sPS
WDOTTS
wDOTOS
WDODTFS
MR 5
PCS
CSTASD
CSTATS
ETACS

210.9100
196.2100
48,0600
5545909
68.9380
-0000
57.6364
0000
«0000

« 0000

6.9320 =-— SEC -= TIME R

T.7710
3.7768
« 93565
1700

1.1663
1.4857

. =1850
54.1818
55.1818
167.5850
209.3800
21275
«4255

-- 00150t -- TIME C -- 6.9320 —— SEC
15.6700 FV 3499.0000 PFI
200,3200 PTFO 250.3300 PTOO

48,4000 POIC 42. 7700 PFIC2
205.5300 TFI 56.409) TOI
75.8407 Tl4 -302.0000 TC5
.0000 «0000
55.1818 TOOI 54.1818 TFTI
+0000 «0000
«0000 0000
«0000 « 0000
-= 001501 ~- TIME C --
15.6593 PC 15.6700 F
423.9884 CF 1.1663 MR
«0000 YF «9511 YO
26.5990 MO «6361 MF
== 001501 -- TIME € -- 6.9320 -- SEC -- TIME R
14,8918 CF
130.1794 CFSv
«1144 ECFS
«0945 TOD
«0199 TFD
4. 7624 POD
30.0000 PFD
404.9371 AE
7622.0936 AT
0531 PCLl

3.4659

PO1
PDFO
SS
TC1
TCH

T0TH
WFT

RUNNO

IsP
20X
ZF

GAMMAQ

CFSTD
CFENSV
ECFSTD
TODS
TFDS
PODS
PFDS
PAB
ATYC
PCLIA

175.4500
40.9500
500.6000
Tl.4602
519.4968
50.0000
T74.3280
+0000
1501.0000

1.7000 -=- SEC

15.3797
«9898
1.0105
1.4287

1.7000 -~ SEC

1.1666
1.4861
« 7850
67.0000
67.0000
40.0000
40,0000
+0000 .
«4255
3.3883



€9~V

BLOCK Il OUTPUT -- RUN NO. ~- 001501
F T.7160 PC 15.7200
PFI1I1 255.2500 POII 200.4400
PDOOC 28.4710 PFIC1 48.5600
PFT1 259.1700 POTI 205.5500
TC2 63.8496 TL3 76.1947
+0000 . 0000
«0000 TFJI 55.4545
0000 «0000
WOT 19.1620 .0000
+0000 « 0000
BLOCK III CUTPUT ~- RUN NO. =- 001501
WDoT0 «3984 PNS 15.7093
WDOTF «1058 CSTAR 426.2568
WDOTY +5042 DCSTAR -0000
IT 13.0610 INPNS 28.1679
GAMMAF 1.4094
BLOCK IV OUTPUT -=-- RUN NO. -— 001501
F T. 7160 FSTD 14.7394
Ise 15.3038 1SPS 129.2315
WDDTT «5042 WDOTTS «1141
WDOTO <3984 WDOTAS +0942
WDOTF «1058 WDOTFS «0198
MR 3.7667 MRS 4. 7470
PC 15.7200 PCS 30.0000
CSTAR 426.2568 CSTASD 407.2145
CSTAT 7984.2926 CSTATS 7627.6069
ETAC «0534

-0534 ETACS

«= TIME C -- 7.0320 -~ SEC
FV 3498.0000 PFI 210.7500
PTFD 250.4400 PTOO 196.2500
POIC 42.4900 PFIC2 48.0800
TF1 56.6364 TOI 55.7273
TC4 -302.0000 TC5 68.4513
» 0000 +0000
TOOI 54.5455 TFTI 57.7273
. 0000 -« 0000
-« 0000 - 0000
« 0000 - 0000
-= TIME €L -—- 7.0320 —— SEC -- TIME R
PC 15,7200 F T.7160
CF 1.1543 MR 3.7667
YF .9512 YO »9568
MO «6760 MF «1806
-~ TIME C -- 7.0320 -- SEC -— TIME R

CF. 1.1543
CFSvV l.4857
ECFS «I770
TOD 54.5455
TFD 55.4545
POD 167.7790
PFD 209.4900
AE 2.1275
AT 4255
PCCI 3.4752

POI 175.5900
PDFO 40,9500
SS 501.1000
TC1 71.5044
TC6 519.4968

«0000
TOTI 49.9091
WFT 714.3360

0000
RUNNO 1501.0000
-- 1.8000 -— SEC
Isp 15.3038
Z0X «9898
ZF 1.0105
GAMMAO l.4286

1.8000 ~-- SEC

CFSTDO 1.1547
CFNSV 1.4861
ECFSTD « 7770
TODS 6T.00Q0
TFDS 67.0000
PODS 40.0000
PFDS 40.0000
PAB «0000
ATTC «4255
PCCIA 3.3972



79-EV

BLOCK II OUTPUT -- RUN NO.
F T.7240 PL
PFII 255,0700 POII
PDOD 28.6500 PFIC1
PFTI 259.23006 POTI
TC2 63.1416 TC3
+0000
.0000 TFDI
»0000
WoT 19.2580
«0000
BLOCK III QUTPUT -~ RUN NO.
WDOTO «3997 PNS
WDOTF .1058 CSTAR
WDOTT «5054 DCSTAR
IT 13.8334 INPNS
GAMMAF 1.4094
BLOCK IV DUTPUT -—- RUN NO.
F 7.7240 FSTD
Isp 15.2820 1ISPS
WDOTTY «5054 WDOTTS
WDOTO «3997 WDOTOS
WDOTF «1058 HWDOTFS
MR 3.7790 MRS
PC 15.7000 PCS
CSTAR 424.6683 CSTASD
CSTAT 7979.9047 CSTATS
ETAC 0532 ETACS

15,7000
200.3400
48.4000
205.6600
76.4159
0000
55,4545
« 0000
«0000
0000

-= 001501

15.6893

424.6683.

«0000
29.T7414

== 001501

14.7734
129.0813
«1145

« 0946
«0198

4e 7662
30.0000
405.5550

1620.7482

«0532

== 001501 -~ TIME C --

FV 3493.6000
PTFO 250.3800
POIC 42.5900
TFI 56.4091
TC4 -302.0000
« 0000
TOOI 54.0909
» 0000
- 0000
« 0000
-= TIME C -
PL 15.7000
CF 1.1570
YF «9512
MO .« 1160
-= TIME C =~

T.1320 -- SEC

PFI
PTOO
PFIC2
TOIX
TC5

TFTI

F

MR
YO
MF

CF
CFSV
ECFS
T0D
TFD
POD
PFD
AE
AT
PCCI

211.2400
196.1900
47.8800
555909
68.0088
« 0000
57.7T273
.0000

- 0000
+0000

~ T7.1320 ~— SEC -— TIME R

T« 7240
3.7T790
« 9565
«1912

7.1320 -- SEC -- TIME R

1.1570
1.4857
« 7788
54.0909
55.4545
167.5400

209.4300

2.1275
«4255
3.4731

POI
PDFO
SS
TC1
TCo

TOT1
WFT

RUNND

175.5400
40.9500
500.3000
T71.5929
519.4968
.0000
49.1818
T4.3520
«0000

1501.0000

== 1.9000 -- SEC

ISsp
20X
LF

GAMMAD

15.282¢0
<9898
1.0105
1.4287

-~ 19000 -- SEC

CFSTD
CFNSYV
ECFSTD
TODS
TFDS
PODS
PFDS
PAB
ATTC
PCCIA

1.1573
1.4861
«-7788
67.0000
67.0000
40.0000
40.0000
-0000
<4255
3.3951



wY-rY

BLOCK II GUTPUT ~- RUN NO.

F
PFII
PDOO
PETI
TC2

WoT

BLOCK

WooTo
WDOTF
WDOTT
IT

GAMMAF

BLOCK

F .
|3
WDOTT
WDOTO
WDOTF
MR

PC
CSTAR
CSTAT
ETAC

7.6930 PC

255.1500 POII
28.6%70 PFIC1
259.1200 POTI
62.6991 TC3

0000

«0000 TFOI

«0000
21.4800

«0000

111 OUTPUT -~ RUN ND.

«4000 PNS

«1058 CSTAR

«5058 DCSTAR
14.5739 INPNS
1.4094

IV OUTPUT -~ RUN NO.

T7.6930
15,2084
+«5058
«4000
«1058
3.7815
16.0400
433.5158
7979.0264
«0543

FSTD
ISPS
WDOTTS
WDOTOS
WDDTFS
MRS
PCS
CSTASD
CSTATS
ETACS

-= 001501 -- TIME C ~-

16 .0400
200.2900
48 .4300
205.6500
T6.4159
«0000
55.0909
« 0000

« 0000

« 0000

-= 001501

16.0291
433.5158
.0000
31.2480

-= 001501

14.4022
125,7492
«1145
«0947
«-0198

4. TT07
30.0000
413.9612
7619.1161
+0543

7.2280 -- SEC

FV 3498.0000 PFI
PTFO 250.3500 PTOD
PDIC 42.5500 PFIC2
TF1 56.3636 TOI
TC 4 ~-302.0000 TC5
« 0000
TOO1 54.0909 T¥FTI
«0000
« 0000
+ 0000
-- TIME C ~--
PC 16.0400 F
CF 1.1279 MR
YF «9512 YO
MO « 1544 MF
-- FTIME C -~

CF
CFSV
ECFS
TOD
TFD
POD
PFD
AE
AT
PCCI

210.8800
196.2600
48,2200
55.3636
6B.0973
- 0000
57T.7273
. 0000
0000
-0000

72280 —-— SEC -- TIME R

T.6930
3.7815
« 93564
«2013

1.2280 =~ SEC ~- TIME R

1.1279
1.4857
«7592
54,0909
55.0909

167.5630-
209.4000

2.1275
+%4255
3.5494

POI
PDFO
5SS
TCl
TC6

TOYI
WFT

RUNN3

175.4300
40.9500
500.4000
71.2389
519.4968
.0000
48.8182
T4.3440
0000

1501.0000

- 1.9960 -- SEC

I5pP
20X
ZF

GAMMAD

CFSTD
CFNSYV
ECFSTD
TODS
TFDS
PODS
PFDS
PAB
ATTC
PCCIA

15.2084

« 5897
1.0105
1.4287

1.9960 -- SEC

1.1283
l.4861
« 1592
6T7.0000
6T.0000
40 .0000
40,0000
<0000
«4255
3.4679



99-€V

BLOCK II

F
PFIL
PDOO
PFTI
TC2

wWoT

BLOCK III

WDOTO
WDOTF
WDOTT
IT
GAMMAF

BLOCK 11

F
PFII
PDOO0
PFTI
TC2

WoT

OQUTPUT —— RUN NOD.

1L.7270 PC
271.8600 POII

2.33%0 PFIC1

272.2700 POTI
64,3805 TL3

«0000

«0000 TFOI

« 0000
19.9460

+0000

OUTPUT == RUN NOD.

+1244 PNS

0372 CSTAR

«1616 DCSTAR
15.0396 INPNS
1.4094

SUTPUT —- RUN NO.

«5320 PLC
276.1400 POI1
.«0030 PFIC1
276.2000 POTI
65,1770 TC3
«0000
«0000 TFOI
«0000
9.2140
.0000

== 001501 -- TIME
14.6900 FV
212.3700 PTFO
13.6100 POIC
211.7300 TFI
78.0973 TC4
« 0000
55.4545 TOOI
«0000
« 0000
.0000

== 001501 -~ TIME C --

14.6800
1242.8937
- 0000
32.7528

PC
CF
YF
MO

-- 001501

14.7200
218.9300
14.8500
216.4900
T8.8496
.0000
55.8182
« 0000

« 0000

« 0000

FV
PTFO
POIC
TFI
TC4

TOOX

C

-= TIME G ~—-

-=- T.3280 —-- SEC
506.3000 PFI
271.0200 PTOO
14.5800 PFIC2
56.7273 TOI
1137.0000 TCS
. 0000
54.5455 TET1
. 0000
. 0000
.0000

7.3280 ~- SEC

14.6900 F
«2765 MR
«9953 YO
« 7859 MF

T.4280 -- SEC

505. 8000
275.3100
14.6400
57.4091
1137.0000
« 0000
54.5455
0000
«0000

« 0000

PFI
PTOO
PFIC2
TOI
TCS

TFT1

-

272.0700
214.4200
14.6900
55.6818
69,7788
0000
57T.7273
«0000
«0000

« 0000

~= TIME R

1.7270
3.3468
«9968
«2099

276.4700
216.8500
14.7900
55.8182
70.1770
« 0000
58.1818
«0000

- 0000
«0000

POI
POFO
5SS
TC1
TCé

TOT1
WFT

RUNNQ

-

ISP
20X

ZF
GAMMAD

POI
PDFD
5SS
TC1
TC6

TOT1
WFT

RUNND

214.8200
442720
500.4000
71.3717
70.6195

- 0000
49.0909
81.9000
0000
1501.0000

2.0960 -- SEC

10.6879
-9889
1.0113
1.4317

217.0500
«0370
500.2000
71.4602
71.0619
»0000
48.8182
81.9000
«0000
1501.0000



L9-EV

BLOCK III QUTPUT -~ RUN NO. == 001501 -- TIME C -- 7.4280 —-- SEC -——- TIME R =~ 2.1960 -~ SEC

WDOTO «0045 PNS 14.7100 PC 14.7200 F .5320 ISP 66,5232
WDOTF «0035 CSTAR 25164.1487 CF «0850 MR 1.2839 Z0X « 9887
WDOTT .0080 DCSTAR «0000 YF 1.0000 YO 1.0000 ZF 1.0115
IT 15.1065 INPNS 34.2255 MO «» 7894 MF »2108 GAMMAD 1.4322
GAMMAF 1.4093
BLOCK II OUTPUT -- RUN NOe. == 001501 -- TIME C -~ 7.5280 -- SEC
F +4620 PC 14.6900 FYV 506.1000 PFI +275.5400 POI 215.1300
PFII 215.2600 POIT 215.7600 PTFO 2T4.4400 PTOO 215.0600 POFO .0730
PDOO «0130 PFICI 14,8000 POIC 14.6000 PFIC2 14.7300 SS 500.2000
PFTI 275.3000 POTI 216.0200 TFI | 57.8636 TOI 56,0000 TC1 71.3274
TC2 65.1770 TC3 718.9823 TC4& 1137.0000 TC5 69.9557 TC6 70.8407
.0000 « 0000 | -« 0000 -« 0000 -0000
.0000 TFDI 55.9091" TOOI1 54.6364 TFTI 58.1818 7TOTI 48 e 4545
.0000 «0000 . 0000 - 0000 WFT 81.9000
woT 6.7360 -0000 « 0000 «0000 « 0000
«0000 0000 .0000 <0000 RUNNOC 1501.0000
BLOCK ITI OQUTPUT —-- RUN NO. =~ 001501 -- TIME C -~ 7.5280 =-=- SEC ==~ TIME R -- 2.2960 -- SEC
WDOTO 20093 PNS 14.6800 PC 14.6900 F «4620 ISP 32.4703
HWDOTF +0049 CSTAR 14114.9630 CF « 0740 MR 1.8978 10X «9888
WDOTT «0142 DCSTAR «0000 YF «9999 YO 1.0000 ZF 1.0115
IT 15,1592 INPNS 35.6958 MO « 7903 MF «2112 GAMMAD l.4318

GAMMAF 1.4093



‘89-€V "

BLOCK II QUTPUT -- RUN NO.'—- 001501 -- TiME C --

F »1290 PC 14.7100 FV
PFII 274.7500 POII 215.6900 PTFO
PDOS «0080 PFIC1 14.7600 POIC
PFTI 274.8200 POTI 215.8900 TF1
TCZ2 65.3982 TC3 79.0265 TL4
«0000 «0000
.0000 TFOI 56.2727 TOOI
«0000 . 0000
WOT 6.6400 -0000
.0000 «0000

BLOCK TII OUTPUT -— RUN NO.

WDOTO <0073
WDOTF - 0048
WODTT .0121
IT 15.1906
GAMMAF 1.4093
BLOCK II OUTPUT --
F «3240
PFII 27443900
PDOO «0060
PFTI 274.4800
TC2 65.3540

<0000

-0000

«0000
HWOT 5.8380

0000

PNS
CSTAR
DCSTAR
INPNS

RUN NO.

PC
POIIX
PFIC1
POTI
TC3

TFD1

14.7000

16644.2627

«0000
37.1630

~-= 001501

14.7200
216.4700
14.7000
215.7500
79.1150
«0000
56.3636
«0000
«0000
-0000

001501 -~ TIME C -~

PC
CF
YF
MO

-~ TIME C —-

Fv
PTFOD
POIC
TF1I
TC4

TDOI

T.6280 —-— SEC
506.1000 PFI
273.9400 PTOO

14.6100 PFIC2
58.1818 TOI
1137.0000 T7TC5
« 0000
54.8182 TFVI
+0000
« 0000
+ 0000

14.7100 F
« 0206 MR
«9999 YO
« 7912 MF
7.7280 —— SEC
505.7000 PFI
273.5900 PTYOO
14.6300 PFIC2
58.5000 TOI
1137.0000 TC5
«0000
55.0000 TFTI
.0000
-« 0000
« 0000

T7.6280 -—- SEC

275.0200
215, 4300
14.6900
56.1364
T0.0000
.0000
58.2727
«Q0C0
+0000
«0000

~= TIME R

« 1290
1.5343
1.0000

«2117

274.6900
215.6300
14.6900
56422713
70. 0000
- 0000
58.3636
.0000
0000
«0000

POI
POFD
55
TC1
TC6

TO0TI
WFT

RUNNO

215.5200
= 0690
500.4000
71.3274
70.8407
«00C0
48,7273
81.9000
0000
1501.0000

== 2.3960 -- SEC

Isp
20X

ZF
GAMMAO

POI
PDFQ
SS
TC1
TCo

TOT1
WFT

RUNNO

10.6765
«9888
1.0114
1.4319

215.7400
500.3000
71.3717
70.7080
-0000
48.8182
81.9000
«0000
1501.0000



69-LV

BLOCK III OUTPUT -- RUN NO. =-- 001501 -- TIME C -~ 7.7280 —= SEC

WboTo «0063 PNS 14.7100 PC 14.7200 F
WDOTF »0046 CSTAR 18420.1643 CF «0518 MR
WbotTY «0109 DCSTAR «0000 YF +9999 YO
IT 15.2241 INPNS 38.6325 MO « 7920 MF
GAMMAF 1.4093
BLOCK Il OUTPUT -—- RUN NOe —-~ 001501 -~ TIME C -~ 7.8280 -- SEC
F «2140 PC 14.7000 FV 505,.6000 PFI
PFII 274.1100 POI1 215.7900 PTFO 273.3000 PTOO
PLOO .0090 PFIC1 14.6700 PDIC 14.6000 PFIC2
PFT1 274.2100 POTI 215.6000 TFI 58.4545 TOI
TC2 65.4425 TC3 79.0265 TC4 1137.0000 TC5
»0000 .0000 .0000
-0000 TFO1 56.3636 TOOI 54.7273 TFTI
0000 .0000 « 0000
WoT 5.0920 . 0000 - 0000
0000 0000 « 0000

BLOCK III OUTPUT —-— RUN NO.

wooTo .0078
WDOTF 0042
WDOTT .0119
IT 15.2500
GAMMAF 1.4093

PNS
CSTAR
DCSTAR
INPNS

-~ 001501 -- TIME C --

14.6900 PC 14.7000
16849.8254 CF « 0342
«0000 YF » 9999
40.1019 MO « 7928

T.8280 —— SEC

F

== TIME R

«3240
1.3810
1.0000

«2122

*274.4000

215.1200
14.6500
56.0454
69.9115

«0000
5842727
« 0000
«0000
«0000

-= TIME R

«2140
1.8579
1.0000

«2126

-= 244960 -- SEC

1spP 29.6564
20X .9888
ZF 1.0114
GAMMAD l.4319
POE 215.2200
PDFOD «0530
SS 500.2000
TC1 T1.2389
TC6 T0.4867

-0000
TOTI 48.6364
WFT 81.9000

.0000
RUNNO 1501.0000
== 2.5960 -— SEC
Isp 17.9423
20X «9888
ZF 1.0114
GAMMAD 1.4318



0L-€V

BLOCK II OUTPUT -- RUN NO. -- 001501 -- TIME C -- 7.9280 -~ SEC
F « 2760 PC 14.6800 FV 506.2000 PFI 274.2200 POI 215.3200
PFII 273.9000 PDII 215,7300 PTFO . 273.1000 PTOO 215.,2200 PDFO » 0470
PDOO .0090 PFIC1 14,6600 POIC 14.6100 PFIC2 14.6500 S5 500.3000
PFTI 274.0100 POTI 215.5400 TFI ‘58,7727 TOI1 56.272T TC1 7T1.3274
TC2 65.8849 TC3 79.0708 T4 1137.0000 TC5 69.9115 TC6 T0.5752
0000 »0000 .0000 »3000 « 0000
" «0000 TFDI 56.4545 TOOI 55.0000 TFT1 58.5454 TOTI 48.8182
-0000 -0000 « 0000 20000 WFT 81.9000
WOT 5.2420 - 0000 » 0000 « 0000 0000
«.0000 .0000 » 0000 «0000 RUNNO 1501.0000
BLOCK III OQUTPUT —-- RUN NO. == 001501 -~ TIME € -~ 7.92B0 -~ SEC == TIME R == 2.6960 -- SEC
WDOTO «0078 PNS 14.6700 PC 14.6800 F «2760 ISP 23.6267
WDOTF «0039 CSTAR 17180.4023 C(CF « 0442 MR 1.9737 20X «9889
WDOTT «0117 DCSTAR «0000 YF «9999 YO 1.0000 ZF 1.0114
1T 15.2759 INPNS 41.5695 MO « 7936 MF »2130 GAMMAQ 1.4318
GAMMAF 1.4092
BLOCK TI GUTPUT -- RUN NO. -- 001501 -- TIME C -- 8.0280 -- SEC
F X «2330 PC 14,7200 FV 505.9000 P¥FI 274.0700 POI 215.4900
PFII 273.7900 POII 215.9900 PTFO 272.9800 PTOO 215.2900 PDFO «0420
PDOO «0100 PFIC1 14.6900 POIC 14.6600 PFIC2 l4.6600 S5 500.3000
PFTI 273.8800 POT] - 215.4600 TFI 58.8636 TOI 56,5000 T7TC1 T1.3274
TC2 65.9734 TC3 79.0265 TL4 1137.0000 TC5 70.0000 TC6 T0.6637
«0000 « 0000 « 0000 «0000 - 0000
.0000 TFOI 56.4545 TO0OI 55.0000 TFTI 58.4545 TOTI1 49.0909
-0000 -« 0000 .0000 « 0000 WFT 81.9000
WOT 5.4060 - 0000 » 0000 0000 «0000
0000 0000 « 0000 «0000 RUNNO 1501.0000



TL-EV

BLOCK II1 OUTPUT -- RUN NO.

WDOTO
WDOTF
WDOTT
IT

GAMMAF

BLOCK II DUTPUT —-- RUN ND.

F
PF1I
PDOO
PFTI
TC2

WOT

BLOCK IIT OUTPUT -— RUN NOD.

WDaTo
HDOTF
WDDTT
IT

GAMMAF

.0082
.0037
15.2990
1.4092

2570
273.6200
+0090
273.7600
65.9292
«0000

« 0000
«0000
3.7740
+0000

- 0077
0035
.0112
15.3214
1.4093

PNS
CSTAR

DCSTAR

INPNS

PC
POII
PFIC1
POTI
TC3

TFOI

PNS
CSTAR
DCSTAR
INPNS

-- 001501 -~ TIME C ==
14.7100 PC 14.7200
16929.9480 CF 0372
.0000 YF 1. 0000
43,0391 MO 7945

-- 001501 -~ TIME C --
14,7200 FV 5054000
215.6300 PTFO 272. 8400
14.6300 POIC 14,5700
215.3900 TFI 58,8636
78.9823 TC4 1137.0000
0000 «0000
56.3636 T0OI 55,0000
0000 - 0000
-0000 0000
. 0000 .0000

-- 001501 -~ TIME C -
14,7100 PC 14.7200
17914.2332 CF <0411
.0000 YF 1.0000
44.5103 MO 7955

8.0280 -- SEC

F

MR
YO
MF

8.1280 -- SEC

PFI
PTOO
PFIC2
T01
TCS

TFTI

- 8.1280 -—- SEC

F

MR
YO
MF

—= TIME R ==

+« 2330
2.2016
1.0000

22133

+273.93400

215.0100
14,6300
5643636
69.9115

« 0000
5B8+4545
« 0000
0000
+» 0000

-~ TIME R

« 2570
2.2242
1.0000

« 2137

2.7960 ~~ SEC

1P 19.6016
20X .9889
ZF 1.0114
GAMMAD 1.4318
PO1 215.1300
PDFO .0370
$s 500.2000
TCY 71.2389
TC6 70.2655
.0000

TOTI 48.7273
WFT 81.9000
.0000

RUNND  1501.0000
--  2.8960 -- SEC
ISP 22.8776
20X 9889
ZF 1.0114
GAMMAD 1.4318



TL-EV

BLOCK II OUTPUT -- RUN NO. -- 001501
F «1550 PC 14.6800
PFI11 273.5000 #POII 215.6100
PDGO .0080 PFIC1 14.6200
PFTI 213.6600 POTI 215.3000
TC2 66.2389 TC3 78.9380
-0000 - 0000
«0000 TFOI 56.3636
0000 - 0000
WOT 3.6160 «0000
-0000 .0000

BLOCK ITI OUTPUT -- RUN NO. -=

WDOTO «0073 PNS 14.6700
WDOTF «0032 CSTAR 19122.6902
WDOTT «0105 DCSTAR 0000
IT 15.3419 INPNS 45.9783
GAMMAF 1.4093
BLOCK II OUTPUY —— RUN NO. == 001501
F «1920 PC 14.7200
PFL1 273.4700 POII 215.7700
PDOO «0150 PFIC1 14. 6700
PFTI . 273.5600 POTI 215.2900
TC2 66.5487 TC3 78.9823
«0000 0000
«0000 TFOI 56.5454
-.0000 0000
WOT - 4.4900 « 0000
0000 «0000

== TIME € -- 8.2280 —-- SEC

FV 506.0000 PFI 273.8100
PTFO 272.7200 PTOO 215.0300
POIC 14.5900 PFIC2 14.6200
TF1 59,0000 TOI 56.4545
TS 4 1137.0000 TC5 69.9115
- 0000 « 0000

1001 55.0000 TFTI 5844545
« 0000 . 0000

. 0000 «0000

. 0000 « 0000
001501 -- TIME C ~- 8.2280 -- SEC ~- TIME R
PC 14.6800 F « 1550
CF « 0248 MR 2.2916
YF 1.0000 YO 1.0000
MO « 7963 MF « 2140

-- TIME € -~ 8.3280 =-- SEC

FV 506.1000 PFI 273.7600
PTFO 272.6800 PTOO 215.1100
POIC 14.6300 PFIC2 14.6400
TFI 59.1364 TOI 56 « 5454
TC & 1133.5184 TC5 69.9557
« 0000 - +0000

TDOI 55.0909 TFT1 58 . 4545
0000 «G000

« 0000 - 0000

«0000 « 0000

POI
POFO
58
TC1
TCH

TOTI
WET

RUNNO

Isp
20X

IF
GAMMAD

POI
PDFO
SS
TC1
TC6

TOT1
WFT

RUNNOD

215.1400
«0310
500.3000
71.2389
70.2655
0000
48.9091
81.9000

« 0000
1501.0000

249960 -— SEC

14.7687
« 9889
1.0114
l.4318

215.2900
<0290
500.3000
71.2389
70.3540
-0000
49.0909
81.9000
0000
1501.0000



"€L-EV

BLOCK II OUTPUT —-— RUN NO.
F .2120 PC . 14.7200
PFII 273.3700 PODII 215.5700
PDOC .0140 PFIC1 1446600
PFTI 273.5300 POTI 215.2600
TC2 66.4602 TC3 78.8496
0000 0000
.0000 TFOI 56.8182
.0000 0000
WOT 3.0140 +0000
0000 <0000
BLOCK II OUTPUT —- RUN ND. -~ 001501
F .1320 PC 14,6600
PFII 273.3100 POII 215.5200
PDOO .0110 PFIC1 14.6200
PFTI 273.4300 POT1 215.1600
TC2 66.5487 TC3 78.6726
0000 +0000
.0000 TFOIX 56.3636
.0000 <0000
WOT 3,.,4900 0000
0000 0000
BLOCK II OUTPUT -- RUN ND. —— 001501
F <2550 PC 14.6900
PFI1I 273.2500 POII 215.6200
PDOO .0150 PFIC1 14.6200
PFTI 273.3900 PDTI 215.1600
TC2 66.8142 TC3 78.6726
+0000 .0000
+0000 TFOI 56.6364
.0000 +0000
WOT 4.2440 .0000
0000 <0000

~- 501501 == TIME C --

FV
PTFO
POIC
TF1
TC4

T0O0I

-- TIME C -

FV
PTFD
POIC
TFI
TC4

TGOt

~— TIME C ~--

FV
PTFO
POIC
TF1
TC4

ToOolI

505.5000
272.6000
14.6200
5%.1364
1083.3954
« 0000
55.0000

- 0000

-« 0000

- 0000

505.9000 PFI
272.5300 PTOO
14.6100 PFIC2
59.2273 TOI
1037.6845 TC5
- 0000
55.0000 TFTI
-0000
- 0000
-0000
8.6280 -- SEC
506.3000 PFI
272.4900 PTOO
14.6600 PFIC2
59.3182 TOI
996.1155 TC5
« 0000
55,0909 TFTI
« 0000
. 0000
- 0000

84280 -~ SEC

PFI
PTOO
PFIC2
TO1
TC5

TFTI

8.5280 -~ SEC

273.7100
214.9100
14. 6400
56.5909
70.0442
«0000
58.4545
« 0000

- 0000

- 0000

273.5900
214.9300
14.6300
56.6818
69.9557
0000
58.3636
- 0000

« 0000
«0000

- 273.5500

214.9800
14.6500
56.7273
70.0885

«0000
58+ 4545
-0000
. 0000
» 0000

POI
PDFO
55
TC1
TC6

JOT1
WFT

RUNNO

POIL
PDFO
S§
TC1l
TC6

TOTI
WFT

RUNNO

PO1
PDFOD
SS
TC1
TC6

TOT1
WFT

RUNNOC

215.0900
.0310
500.2000
71.2832
70.3540
«0000
48,9091
81.9000
+0000
1501.0000

215.0600
«0260
500.3000
71.2832
T0.1770
0000
48.8182
80.1480
-0000
1500.8000

215.1500
.0250
500.6000
T1.3717
T0.4867

« 0000
49.2727
77.6160
«00060
1501.0000



i TAm 2 4

BLOCK TI OQUTPUT -~ RUN NO.

F
PFII
PDOO
PFTI
TC2

Worv

BLOCK II OUTPUT ~--

F
PFII
PDOO
PFTI
TC2

WOT

«0960
273.2000
.0140
273.3600
66.8584
«0000
«0000
+0000
2.1400
«0000

«2490
273.1600
«0130
2713.2900
66.8584
-0000
0000
0000
244520
0000

PC
POILI
PFIC1
POTI
TC3

TFO1X

RUN NOD.

PC
POIL
PFICL
POTI
TC3

TFOI

~= 001501 «~ TIME C =~

14.7200
215.5200
14.6700
215.1500
T8.5841
.0000
56,7273
.0000

. 0000
-0000

-= 001501

14.6700
215.4200
14.6200
215.0700
T8.4956
0000
56+4545
«0000
0000
-.0000

FV
PTFO
POILC
TF1
TC4

T0OI

--= TIME €

Fv
PTFO
POIC
TF1
TC4

TOO01

505.B8000
272.4500
14.6500
59.2727
958.1181
-0000
55.0909
« 0000

. 0000
«0000

== 8.8280 ~-- SEC

505.9000
272.3700
14.6100
59.2273
923.3922
«0000
55.0000
- 0000

« 0000

« 0000

8.7280 -~ SEC

PFI
PTOO
PFIC2
TOI
TC5

TFTI

PFI
PTOO
PFIC2
TOI
TC5

TFT1

273.5200
214.8300
14.6600
56.7727
69.9557
. 0000
58.4545
. 0000
.0000
0000

273.4600
214.7700
14.6300
56.6818
69.9115
-0000
58.3636
0000
.0000
0000

POI
PDFOD
5SS
TC1
TC6

TOTI
WFT

RUNNO

POI
POFQ
SS
TC1l
TCH

TOTI
WFT

RUNNO

214.9700
»0230
500.4000
T1.3274
T0.3097
0000
49.1818
75.2320
«0000
1501.0000

21449400
+ 0190
500.5000
71.2832
T0.0442
«0000
49,0000
73.0000
»0000
1501.0000



CL-EV

e o e e o ook a3 e e ol e o o o sl e o e e o o ol o oo o e ket e ook o o s e o o s o e e o ok e e ool e e e o e ok e o e e ool o el e sl o e ke o b e b sl e ol ool e ok ok
*
* END PROCESSING PULSE NO. == 1 == RUN NO. =-- 001501 -= ENGINE ON -~ 1.9960 -~ SEC

*
e e oke sl o ek e e v ok Sl ol ek 2l ik v e e e o e ol ok o o sl e ol ol Aol ko o i ol ok e e ok e ol off o afi el o e ol el e sl el ***##;ﬂ:*#***********#*****##*#*##**



9L-E¥Y

VvV XQTF CUR
l. ERS
2. IN ¥

v

END OF FILE -- UNIT Y
3. TRI Y

END CUR LLC 1102-0038 L8

XQT TRWPLT

10 JUN 70

10 JUN 70

166298 2.389
168298 2.911
166298 2,911

166298 4.997

16E29E 4.710



LL=eV

ISCALX=1

XLO=0.

XHI=10.

ISCALY=1

YLD=0.

YHI=100.

XLABEL=1D= COMPUTER TIME SEC

YLABEL=ID= THRUST LBS

TITLE=ID= THRUST (LBS)

PLOT=TC, 1+ Fy 1, ENDLST

ENDPLT

YLO=0.

YHI=100.

YLABEL=ID= CHAMBER PRESSURE PSIA

TITLE=ID= CHAMBER PRESSURE {PSIA)
PLOT=TCs» 19PCy ls ENDLST

ENDPLT

YLO=0.

YHI=300.

YLABEL=1ID= ENGINE SPECIFIC IMPULSE SEC

TITLE=ID= ENGINE SPECIFIC IMPULSE (SEC)
PLDT=TCs 29 ISP+ 2, ENDLST

ENDPLT

XL0O=0.

XHI=20.

YLO=0.

YHI=10000.

XLABEL=ID= TOTAL IMPULSE

YLABEL=ID= CHARACTERISTIC EXHAUST VELOCITY FT/SEC
TITLE=ID= CHARACTERISTIC EXHAUST VELOCITY (FT/SEC)
PLOT=ITy2,CSTAR,2,ENDLST

ENDPLY

XHI=10.

YHI=600.

XLABEL=ID= COMPUTER TIME SEC

YLABEL=1ID= STANDARDIZED ENGINE SPECIFIC IMPULSE SEC
TITLE=ID= STANDARDIZED ENGINE SPECIFIC IMPULSE (SEC)
PLOT=TCs2yISPSy3yENDLST

ENDPLT

ENDFIL



8L-CV

MICROFILM

MICROFILM

MICROFILM

MICROFILM

MICROFILM

PLOT COMPLETED

PLOT COMPLETED

PLOT COMPLETED

PLOT COMPLETED

PLOT COMPLETED
ENDRUN



APPENDIX 4

This appendix presents a complete 1isting of the HEPCAT proaram.
Information pertaining to the TRW plot program may be found in TRW HCC report
No. 3141.20-10, titled: "TRW Generalized Plot Prooram Input Manual," dated
May 1969.



A A

& FOR . *

UNIVAC 1108 FORTRAM V LEVEL
THIS COMPTILATION WAS NAONE ON 14 JUL 70 AT 1TEDS5E45

MAIN PRCGPAM

HDQL11C-HDO11C

HDOL1C+HDO11C

STORAGE USED (BLNCK,

nog1
0000
coo2
nooes
coos
0C05
0006

#=CODT
*DATA
*BLANK
FILES
FLAGS
RNWS
UNITS

‘TXTFPNAL RFFERENCES

0007 CR2T AP
0010 CONPUT
0011 CHEWER
0012 FILTRL
0013 FILTR2
0014 JHYDE
0015 SWAGER
00le DUTPUT
o017 NWEF$
0020 NSTOPS
STORAGF
0001 000004 10L
necl 000107 50L
0003 T 00N0O01 TIBL
0003 1 NNO0G4 INT
0005 T 000004 IQUTT

NAME, LENGTH)

noo122
00000%
goooco
noon14
ancoos
0N0G15
000004

{BLACK, NAMF}

oom
o001
0003
nens
Q005

ASSIGNMENT FOR VARIARLES

=t -t

(BLOCK,

000112
000116
ponoo2
0Go0on3
coooons

2206 0018 F5018H

TYPE,

1636
7CL
IDUMP
10N
TROW

RELATIVE

0001
0003
0005
0006
0004

LOCATION, NAME}

000030 20L
000000 BEGFIL
000001 IFV
000000 TOTAPE
000000 ISCAN

e Kl ]

DATE

0001
0000
0003
0a03
0004

140770 PAGE

b nd by

000037
000000
000003
000005
000001

30L

TLINE
IPC
ISEND

8
14 JUL 70

oool
0005
0005
0003
0004

e e et

000060
000000
000002
000006
000002

176 5645,392

408
IBEGIN
INITL
IPLDT
ITON



£-4v

¢o0s
0005
00Cs3
0006

00101
Qo103

- 00103

001G4
£010%
00105
00106
00166
no107
0olo7v
00110
00110
colL1t
00112
00113
00113
00115
00115
0n1Lry
00117
00121
golz2
00124
09124
00125
00126
00130
00131
00131
00132
Qo132
n0133
00135

HDO11C-HDO1L11C

DATE 140770 PAGE

1 000006 JEND 0005 I 000007 JON 0005 T 000010 JROW 0005 I 000011 KKPBEG
I 000013 KKSAVE 0204 T Q00003 LAST 0004 I 000004 LOOK 0005 I Q0004 LSTPTS
T 00ND0T MLINE 0003 I (00010 MXFILE 0003 I 000011 NDP 0003 T 000012 NLINES
1 Q00002 PLTAPF 0006 I 000003 UNIT
1% INTEGFR BEGFIL s PLTAPE,UNIT HDO10000
2% COMMON / FILES / BEGFIL,IBLyIDUMP,ILINEsINTIPCyIPLOTyMLINE HDO10001
% 1 ) + MXFILE,NDP,NLINES NP HDO10002
fH COMMON /f FLAGS / ISCAN,ISEND,ITON.LAST,LOOK HDO010003
5% COMMON / ROWS / TBEGINy IFVyINITL,TONTQUITy IROW,JENDy JONy JROW HDO10004
6% 1 s+ KKPBEGsKKPENDsKKSAVE,LSTPTS HDO1000S
T* COMMON / UNITS / IOTAPE+MICROT,:FLTAPE,UNIT HDO10006
8% C % % PUT DATA DFCK ON TAPE«.» HDO000T
9¥ CALL CR2ZTAP HDO10008
10% C * % READ IN CHANNEL DATA... HRO10009
11% CALL CDNpPUT HD010010
12% C * % UNPACK DATA... HDO10011
13% 10 CAONTTNUE HpO10012
14% CALL CHEWER HDO10013
15% IF (LAST.FQ.1) GD TO 30 HDO1001 4
1 6% C * % CHECK FOR FND OF JOB... HDOL10015
17* IF (INT.FQ.-1} GO TO 50 HDOLOO16
1 8% C * % CHECK FOR DUMP 0OF DATA TAPE... HDO10017
l19% IF (IDUMP.EQ.1) GO TQ 30 HDO1DO LS
20% C * % N0 FIRST COMPRESSION... HDO10019
21 CALL FILTR HDO100 20
22% IF (LOOK.FQ.1} GO TO 10 HDO10021
23% 20 COMTINUE HDOloQ 22
24% C * * DO SFRCOMD COMPRESSION... HDO10023
25% CALL FILTRZ HDO10024
26% IF (ISEND.EQ.1) 60O TO 30 HDO10025
27 GO Y0 10 HDO10026
28* 3T CONTINUE HDO10027
29% C % * SCALF DATA... HDO10028
n* CALL JHYDE HD010029
31% C * % CHECK FGOR DUMP OF DATA... HDD10Q030
32% iF (IDUMP.EQ.1} GO 70 40 HDO10031
33% TF (I0ON.EQ.2) GO TD 40 HDO10032

g

0005 I 000012 KKPEND
0006 I 000001 MICRCT
0003 I 000013 NP



=5V

00137 I4% IF (JON.EQ.O} GO TO 40
00141 35%
09141 36%
00143 37% CALL SWAGEFR
0Cl43 3 C * % OUTPUT RESULTS...
00144 3% 40 CONTIMUE
00145 G0% IF (10N «FQ. 1)
00147 41 IF (I0N JEQ.-1)
00151 42% CALL CUTPUT
00152 43% IF {IDUMP.EQ.L}
00154 4% IF {LAST.EQ.1} GO T0 10
0n156 45% GO TD 20
00156 46%
00157 47 50 CONTINUE
00160 0¥ IF {IPLOT.EQ.OQ)
00162 49% DO 60 1=1,5
00165 50% FND FILE PLTAPE
00166 51%* 60 CONTINUE
00170 52% 70 CONTINUE
00L7l 53% sTOP
00172 54% END
END OF UNIVAC 1108 FORTRAN V COMPILATION.
HDO11C SYMBOLIC
HDO11C CODE RELOCATABLE

HDG

HOO11C—-HBO11C

IF (IQUIT.GE.99999} GO TO 40
C % % DO ENGINEFRING CALCULATIONS...

JON =1
JEN =1

GO TO 10

C * % PUT LAST END OF FILE MARK ON THE PLOT TAPE...

HDO11C-AVPGR

GO TO 7O

0 *DTAGNOSTIC#* MESSAGE(S)
25 JUN T0
25 JUN TO

DATE 140

12626637
128266837

770 PAGE 10

HBO10033
HDO 10034
HD0O10035
HD010036
HDO10037
HD010038
HDO10039
HDO10040
HDO10041
HOC10042
HD010043
HDO100 44
HD0O10045
HDO10046
HD010047
HDO 10048
HDO 10049
HDG10050
HD010051
HD010052
HDO10053

0 01436670
1 01440254
0 01440320

14
36
14

54
1
1¢

(DELETED)
{DELETED)



=9V

HDO11C~AVRGR
& FORy* AVRGR » AVRGR
UNIVAC 1108 FORTRAN V LEVEL 2206 €018 F5018H
THIS COMPILATION WAS DONFE ON 14 JUL TO AT 1TE0SE46
SUBROUTINE AVRGR ENTRY POINT 000052
STORAGE USED {BLOCK, NAME, LENGTH}
0001 *CODE 000061

coee *DATA oo0g2s
coo2 *BLANK 015807

EXTERNAL REFERENCES {BLOCK, NAME}
0003 NERR3S$

STORAGE ASSIGNMENT FOR VARIABLES (BLOCKs TYPE, RELATIVE LOCATION, NAME)

Qo1 Q00021 1056 ool c00022 1106
0002 R 006476 FILT2 0000 T 000001 I
Qo101 1% SUBROUTINE AVRGR (KK, ISTART,ISTOP)
00103 2% COMMON
00103 3% 1 s+ FILT2(9,+53),STORE(60+53)
00104 4% DO 20 MM=1,50
ooL07 5% pN 10 I=ISTART,ISTOP
00112 &% FILT2({KKyMM} = FILT2(KKyMM)} + FILTI{I,MM)
00113 T 1C CONTINUE
00115 8% FILT2{KK,MM}) = FILT2{KKsMM) / 5.0
00116 9% 20 CONTINUE
00120 10% RETURN

00121 11% END

0002 R 000000 ENGDAT
0000 I 000000 MM

ENGDAT(9+100) +ENGRAT (9,501 FILTYI(40,51)

DATE

0002 R 001604 ENGRAT
0002 R 007433 STORE

140770 PAGE

AVRGOOOQ
AVRGQQO1
AVRGOOOZ2
AVRGOOO3
AVRGOO04
AVRGOODOS
AVRGO0O06
AVRGOOOT
AVRGO0OOB
AVRGO009
AVRGOO10

11
14 JuL 70

17& 5846.646

0002 R 002506 FILTL



Q-7v

HOOLIC~8VRGR DATE 140770 PAGE 12

FAD OF UNIVAC 1108 FORTRAN V COMPTILATION. 0 *DIAGNOSTIC* MESSAGE(S)
AVRGR sy«poLic 25 JUN 70 12826838 0 01440534 14
AVRGR CODE RILICATABLE . 25 JUN TO 12626638 1 0L4407656 24
0 O0l441016 14
& HDG HDOL11C-RLKDTA

11
1
6

{DELETED)
(DELFTED)



L9V

& FOR ¢ %

UNIVAC 1108 FORTRAN V LEVEL
THIS COMPILATION WAS DONE ON 14 JUL 70 AT 17805847

BLOCK

DATA

HDO11C-BLKDTA

BLKDTAsBL

KDTA

STORAGF USED (8LOCK, NAME, LENGTH)

STORAGE

0004
0004
0004
0002
- 0004
a0os
0006
0ntl
0co7
ge12
Goi12
Gol1
0006
0006
0003
oros
QoGS

0003
0004
0005
0006
0007
0010
0011
0o0lz
0013
0014

b= B - B - R R R R s e i i B - B ]

COMRT1
ENG
FACTOR
FILES
FLAGS
FUNCTN
LABELS
ROWS
TIME
UNITS

000000 AC
000003 CF2
000006 DCSTAR
000000 ENGDAT
000014 GAMMA
(00146 1C
000004 INT
000000 IPODINT
000000 ISCAN
000007 JON
000012 KKPEND
000236 LABRAT
000007 MLINEC
00Q011 NOP
000000 PABY
000464 SCALF
n04537 TABY?2

0000086
000022
006533
000014
000005
000310
000320
00C015
000001
000004

0004
0004
0004
0002
0000
0006
0012
0012
eloden s
o012
0012
0007
0004
0006
0003
o002
0003

ASSIGNMENT FOR VARIABLES

O R et g e bl e = 000D

2206 0018 F5018H

(BLOCK,» TYPE, RELATIVE

oooonl
000004
000007
001604
oooaco
cooonz
000003
000004
000001
000010
oooo1l3

-000003

000020
000ot2
000001
NOT433
000004

AT

CF3
DHO
ENGRAT
I
IDUMP
YON
IQUIT
YSEND
JROW
KKSAVE
LAST
MWH
NLINES
PCS1
STORE
TEDSL

0006
0004
0004
00o2
0005
o012
0014
0012
gooT
0004
0004
0007
0004
0006
0003
06005
ooo3

LOCATION,

ol B I I B < W I SR - B - I . S

000000
000005
000010
002506
000063
000001
000000
000005
000002
000015
Q0017
Q00004
000021
000013
aonoo2
000547
aon005

NAME)

8EGFIL
CF4
D0Oo
FILT1
I8

IFV
I0TAPE
I ROW
ITON

K

Ko
LOOK
MHWO

NP
PFDS1
TABX1
TODS!

DATE

0005
0010
0004
0002
0012
0006
0006
0005
0000
0004
0011
0012
0006
0005
0014
0005
0014

140770

- N T ey R - R i - B . |

000000
000000
000011
006476
000000
000003
000005
000231
000001
000015
000010
000014
000010
000315
000002
001545
[alafaalske]

PAGE

BIAS
CX

DPH
FILT2
IBEGIN
ILINE
IrcC
IRUNND
J

KF
LABELS
LSTPTS
MXFILE
NP1
PLTAPE
TABX2
1INTT

12
14 JuL 70

0004
0010
0004
0004
0006
gol2
0006
0005
0012
0012
0011
0014
0013
0005
0003
0005

T 2D b vt bt e et e bt b 30D R D

000002
000144
000012
000013
000001
000002
000006
000232
000006
000011

-000072

000001
000000
000400
000003
003541

176 584T.661

CF1

cy
DPO

G

IBL
INITL
I1PLOT
Is
JEND
KKPBEG
LABENS
MICROT
N

NP2
PODS1
TABY1



8-%v

00101
nol1e2
001013
001C4
00104
nolos
00106
nolne
03107
00107
00107
00110

. 00110

co111
nolL12
00113
N0ll4
00114
G0L115
00116
00117
onlizl
00123
ontzs
odla27v
00131
00133
00133
00133
00133
00133
00133
00133
nN133
00133
00133
00133

24%
25%
26%
27%
28%
29%
30%
DR
32%
33%
34%
35%
36%
37*

1

1

1
2

1

1

W o N H O H

HDC11C-BLKDTA

DATE

140770 PAGE

BLOCK DATA BLKDQOOO
INTEGER BEGFIL, PLTAPE,UNIT BLKDOOO1
REAL Ky KF oKDy MWH, MWD BLKDOOOZ
€ OMMON ENGDAT(9+100) ,ENGRAT (9,50} ,FILT1(40,51) BLKDOOO3
v FILT2(9,:53),5TOREL60453) BLKDOQOO4

COMMON / COMRT] / PABL4+PCS1,PFDS1,PODSE,TFDS1,TODS1 BLKDOOOS
COMMON / ENG / AC4AT+CF1,CF24CF3,LF44DCSTAR, DHO,DOC,DPH,DPO, G BLKDOCOS
+ GAMMA, K, KF o KOs MHHy MWO BLKDOOO7

COMMON 7 FACTOR / BIAST(S5LI,IB(51),IC(51),IRUNNO,IS(S51),NPL{51) BLKDOOOS
» NP2(52)ySCALE(S51),TABX1{51,10}TABX2(51+20) BLKDOQO9

v TABYL{51,10)+TABY2(51,20) BLKDOO10

COMMON / FILES / BEGFIL,IBL,TDUMP,ILINE, INT,IPC, IPLOT,MLINE BLKDOO11
y MXFILE,NDP,NLINES,NP BLKDOD12

COMMON / FLAGS / ISCANyI1SEND.ITON,LAST,LOOK BLKDOOL13
COMMON / FUNCTN / CX{100),CY{100} BLKDOO 14
COMMON / LARFLS / IPOINT(83,LARELS{S0},LABENS{100),LABRAT(50) BLKDOG15
COMMON / ROWS / IREGINy IFV,INITL,ION,IGQUTT ) IROW, JENDy JONs JROW BLKDOO16
y KKPBFG.KKPEND+KKSAVELSTPTS BLKDOOL17

COMMON / TIME / N BLKDOOLS
COMMON / UMITS /7 TOTAPE,MICROT, PLTAPE,UNIT BLKDOO19
DATA BEGFIL 7 3 / BLKDOOZ20O
DATA (BIAS{I)+I=1,51) / 51%0.0 / BLKDOOZ21
DATA CFLl / 0.1603 / BLKDOO22
DATA CF2 / (.99905 / BLKDCO 23
DATA CF3 / 00,0031 / BLKDGO 24
DATA CF4 / 14.000 / BLKDOC25
DATA {CX{T)s1=1,100)/ 1.0000 ,1.0001 ,1.0004 ,1.0008 ,1.0014 BLKDOO26
¢1.0023 ,1.0033 ,1.0045 ,L1.0059 ,1.0075 BLKDOO2T

r1.0094 ,1.0114 ,1.0136 41.0161 ,1.0188 BLKDODO2Z28

+1.0217 41.0249 ,1.0283 ,1.0320 ,1.0359 . BLKDOO29

1140401 ,1.0446 91.0493 ,1.0543 ,1.0596 BLKDOO 30

11.0653 41.0712 41.0775 ;1.0841 ,1.0911 BLKDOO31

+1.0984 41.1062 ,1.1143 ,1.1228 ,1.1317 8LKDCO32

+1.1411 ,1.1509 ,1.1613 ,1.1721 ,1.1834 BLKDOO33

1141953 ,1.2076 51.2209 51.2346 »1.2490 BLKDOO34

11.2640 ,1.2798 41.2964 ,1.3138 ,1.3320 BLKDOO35

y1.3512 ,1.3713 ,1.3924 ,1.4147 ,1.4381 BLKDOO 36

14



69V

00ol33
00133
00133
00123
00133
00133
0ni33
00133
00133
00135
00135
00135
00135
00135
00135
00135
00135
00135
00135
00135
00135
00135
00135

© 00135

00135
00135
00135
00135
00135
00137
00141
00143
00145
00147
00151
00153
00155
00157
00161
00163
0ol65

3g*
39%
40
41
42%
43%
44
4 5%
4e%
4T%
48%
4%
50%
51%
52%
53%
54%
55%
56%
57%
5 8%
5%
60%
61%

T o62%

63%
64%
65%
66%
6T
68%
69
T0%
71
T2+
73%
T4%
75%
To*
77%
78%

”»

HDO11C-BLKDTA

11,4627
+1.6073
11.7991
y2.0613
+2.4358
+3.0066
+3.9695
15.9124
*11.775
DATA (CY{I),I=1,100)/ 0.5531
10.584]1
|Oo 6156
r0.6472
’0. 6789
+0.7103
20.T414
2 0. 7717
+0.8012
»0.8295
10. 8564
»0.8817
+0.9050
v0.9263
+0.9452
+0.9615
10.9752
r0.9859
+0.9937
»0.9984

6 3 % 3 3 RO W

¥ 3 3% ¥ I W I N N E K NN KWW

DATA DCSTAR / 0.0 /

11.4886
rl.6414
11.8450
121254
+2.5304
13.1579
v4e 2461
16.5623
r14.711
10.5592
105904
'Ol 6219
10.6536
l0-6852
+0.7166
10.T475
v0.7777
y0.8070
+0.8350
+0.8616
'0-8365
+0.90985
+0.9303
10-.9487
109645
10.9776
10.9877
109949
+0.9990

DATA ((ENGDAT(Iy23+1=159)4+J=1,100} /

DATA ({ENGRATII+J)e1=1,9)4J=1,50) / 450%0.0 /

+1.5159
11,6774
+1.8938
121943
1206334
13.3264%
1445657
1+ T+3755
119.607
105654
1045967
+0.56282
10.6599
10. 6915
+0.7228
v0. 7536
20.7836
108127
+0.8405
+0.8667
'O- 8913
»0.9138
10.9341
+0.9520
10.9673
109798
10.9894
+0.9950
+0.9994

900#*0.0

115448
[} 1.7156
t1.9459
12.2686
12. 7462
+3.5151
14.9393
rB.4220
£29.402
10.5717
10.6030
10.6346
10.6662
10.6978
!0-7290
+0.7597
+0.7895
10.8183
’0-8458
10.8718
+0.8959
13.9181
y0.9397
10.95532
10,9701
+0.9820
+0.9910
10.9369
r3.9997

/

DATA ({FILTI{I,J),1=1e40),J=1,51) / 2040%D.0 /
NATA (UFILT2(I3J3:1=149)9J=1,453} /7 477%0.0 /

DATA G / 32.1302 /

DATA GAMMA / l.40 /

DATA {IB(I},I=1,51) / 51%000
DATA (IC{I)+I=1y51) / 51%000
DATA IDump 7 O /

DATA TFV /7 3 /

DATA INT 7 0 /

/
/

DATE

11.5752
11.7561
+2.0016
12.3488
+2.8700
13.7279
’5- 35813
+9.8185
158,795 /
10.5779
106093
10.6409
10.6726
y0.7041
+0.7352
'0-7657
10.7954
10- 8239
!0-8512
10.8768
v0.9005
r0.9222
+0.9416
+0.9585
'0.9127
y0. 3840
+10.9924
20.9977
10.9999 /

140770 PAGE

BLKDOOD37
BLKDOO38
BLKDOO39
BLKDO040
BLKDCO41
BLKDOO#A2
BLKDOG4I
BLKDOO44
BLKDOO4S
BLKDOO 46
BLKDOO4T
BLKDCO48
BLKDODOQ49
B8LKDOO50
BLXDOOS51
BLKDGOS52
BLKDOOS53
BLKDOO54
BLKDOOS55
BLKDOOS6
BLKDOOS57
BLKDDOS8
BLKDQOS59
BLKDOO6Q
BLKDDO61
BLKDOO62
BLKDOO63
BLKDOO64
BLKDDO&S
BLKDOODG6
BLKDOOGT
BLKDOO68B
BLKDOO69
BLKDOO70O
BLKDOOT1
BLKDOOT2
BLKDOOT3
BLKDOO74
BLKDOOTS
BLKDOOTE
BLKDOOTT

15
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HDO11C~BLKDTA DATE 140770 PAGE 16

00167 T9% DATA ION / G / BLKDOOTE
00171 8% DATA IOTAPE / 2 / BLKDGOTS
00173 81%* DATA (IS{IV,I=1,51) / 51%000 / BLKDOOBO
00175 82x% DATA ISCAN /7 O / BLKDOOB1
00177 B3ax* DATA ISEND 7/ 1 / BLKDOOS82
oozol B4x DATA ITON / O / : BLKDOOA3
00203 85% DATA JON /7 O / BLKDOO S84
00205 86 DATA K / 0.9993 / BLKDOOSS
no2q07v aT* DATA {LABELS(I)+I=1450) / BLKDOO 86
00207 88x% 1 50%6H / BLKDOOBT
. 00211 aox DATA (LABENS(I),I=1,1000 / BLKDOOBS
coz1l 9Q* 1 6HUDNTO y6HPNS ¢ SHPC y 6HF y6HISP vy6HWDOTF , 6HCSTAR » BLKDOOSY
0nzli 91* 2 6HCF + 6HMR r 6HZOX + SHWDOTT H6HDCSTARy6HYF s 6HYO + BLKDOO9Q
onzil g2* 3 6HIF 1 6HIT + 6BHINPNS ¢ 6HMO 1 SHMF + 5HGAMMAD,y 6HGAMMAT BLKDQO91
gp2tl 93% 4y TO%6H / BLKDQO92
00213 G4% DATA (LABRATII},I=1,40) / BLKDOO93

6HF +6HFSTD  »6HCF rGHCFSTD ,6HISP y6HISPS 4 6HCFSY o, BLKD0OO94

ee213 95% 1

onzls 96* 2 6HCFNSVY 6HWDOTT ¢6HWDOTTS»6HECFS  46HECFSTDy 6HWDOTO + 6HWDOTOS, BLKDOO95
00213 gT* 3 &HTAOD s 6HTODS ¢ 6HWDODTFE 3 6HWDOTFES, 6HTFD +SHTFDS 4 6HMR v+ BLKDOD96
00213 8% 4 6HMRS r GHPOD 1 6HPODS 4 6HPC 2 6HPLS 1 6HPFD s 6HPFDS  » BLKDOOS7
00213 99% 5 6HCSTAR ,6HCSTASD, 6HAE +6HPAB 26HCSTAT L6HCSTATSy 6HAT v BLKDOOO98
00213 100% 6 6HATTC 4 6HETAC HyoHETACS BLKDOO99
00213 101%* TeSHPCCI L 6HPCCTIA  / BLKDO 10O
00215 102% DATA LAST / 0 / BLKDO1O1
00217 103* DATA LOAK / O / 8LKDOLO2
00221 10 4% DATA LSTPTS / 50 / BLKDO103
Qo223 105% DATA MICROT / 18 / BLKDO10C4
00225 106% DATA MWH / 2.0160 / BLKDO1OS
gn227 107* DATA MWD / 32.000 / BLKDO10G6
00231 108* DATA MXFILE / 3 / BLKDO 107
00233 109% DATA N /7 O / 6LKDO108
00235 l110* DATA NLINES / 41 / BLKDQ109
onz2ar 111% DATA NO /1 / BLXDOL1D
00241 112% DATA (NPL(I)41=1451) / S51%*000 / BLKDO111
00243 113% DATA {NP2(1),I=1,51) / 51%000 / BLKDO112
00245 11 4% NATA PAB1 [/ 0.0 / BLKDNL13
00247 115% DATA PCS1 /7 30. / BLKDO1l4
00251 116* DATA PEDS1 / 40. / BLKDOL11S5
00253 117% DATA PLTAPE / 8 / BLKDO1lé6
00255 118 DATA PNDSL 7 40. / BLKDO117

00257 119% DATA (SCALE(I),I=1,51) / 51*0.0 / BLKDOL18
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EMD QF UNIVAC 1108 FORTRAN v COMPILATION.

00261 120*
00263 121%
00265 122%
00267 123%
00271 124%
00273 12 5%
00275 126%
00277 127*
00301 128%
BLKDTA

HDO11C—-BLKDTA

DATA ((STORE(I¢J)e1=1,60)sJ=1,53)
DATA {{TABXL(T+J)»I=1y51)+4=1,10}
DATA ((TABX2(I4J}oT=1451)d=1420)
DATA ((TABYL{I+J},I=1451)9J=1,10)
DATA {(TABY2{I4J)+1=1,51)+4=1,20)
DATA TFDS1 / 67. /

DATA TODSY / 67. /

DATA UNIT /7 9 /

END

SYMBOLIC

BLKDTA CODE RELOCATABLF

HDG

HDO11C-CONPUT -

DATE 140770 PAGE i7

/ 3180%0.0 / BLKDO119
/ 510%0.0 / BLKDO120
/7 1020%0,0 / BLXDO121
/7 510%0.0 / " BLKDO122
/7 1020%0,0 /7 BLKDO123

BLKDOL24
BLKDOL125
BLKDO126
BLKDO127

O *DTAGNOSTIC* MESSAGE(S})

‘25 JUN 7O 12626E42 0 01441142 14 128 (DELETED)
25 JUN 70 12626842 1 01444542 60 1 {(DELETED)
0 01444636 14 994
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& FOR,*

UMIVAC 1108 FORTRAN V LFVSEL

HBO1C-CONPUT

CDNPUT, CONPUT

2206 0018 F5018H

THIS COMPILATION WAS DONE ON 14 JUL 70 AT 17E05651

SUBROUTINE CDNPUT

STORAGE USED (BLDCK,

co0l
0000
0002
0003
0004
oo0s
o006
o007
0010
0011
6012

*CODE
*DATA

*RLANK
COMRAT
COMRT]
ENG .
FACTOR
FILES
LABELS
ROWS

UNITS

EXTERNAL REFERENCES

col3
o014
0015
ocL6
0017
0020
0021
0022

NRDUS
NIO1$
NID2$
NHDUS
NSTOPS
NREWS
NWBU$
NERR3S

ENTRY POINT

000731

NAME, LFNGTH)

neo745
n00611
naaooon
noons2
000006
oo0o22
006533
000014
000320
000015
000004

(BLOCK, MAME)

STOPAGE ASSIGNMENT FOR VARIABLES

0000
0001
gooc

000425 10F
nod012 1566
000435 20F

ool
cool
ooo0tl

(BLOCKs TYPE, RELATIVE LOCATION, NAME}

000127 1101 0001
000204 150L 0001
000345 210L 0001

000146 120L
000231 170L
000367 230L

DATE

0001
0001
0001

140770 PAGE

000161 130L
000054 171G
000372 240L

18

14 JuL 70
080l
0401

0001

178 5850.871

000165 140L
000256 190L
000171 243G
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0001
0001
0001
aool
Qo000
0001
0000
0007
2003
0005
0Qos
0005
0003
0006
0000
0011
0000
0012
0002
0000
0000
0000
0005
0005
0011
0005
0000
0006
0003
0003
5003
0003
0006
0006
0003
0003

001101

TR T 0N et e K bl T3S0 0t e gt N g 3 = O TR XD DO D e

600413
000235
000267
000561
000441
000657
000526
Q00000
000004
0oQons
000007
000012
000017
000063
000375
000001
000000
000000
000021
000010
000421
000415
000016
000017
000014
000021
300406
000400
000025
000031
000034
000040
0n0s547
004537
000045
G0004T

1%

HOOL1C-CDNPUT

250L
2776
3236
350L
40F
5666
90F
BEGFIL
CFSTDV
CF4
DHO
DPO
ETAC
18
TCOUNT
IFv
INAM
I0TAPE
IRATED
17
ITYPF
J

KF

KO
LSTPTS
MWO
NCALCR
NP2
PCCI
PDO
PNSS
RFDS
TABX1
TABYZ2
TOD
WDOTFS

0001
oont
ogol
0001
ool
ooco
0005
0006
o003
0003
0005
0003
0003
0011
0000
0000
0000
0007
o011
0000
0000
00l1
0000
o010
o012
0007
0007
0000
0003
0003
0003
0003
0000
0000
0003
0003

060210

000542

000554

000362

000607

000470
R 000000
R 000000
R 000005
R 00000Cs
R 000010
R 000013
R 000020
T 000000
1-000376
1 000371
I 000377
I 000005
I 000005
I-000411}
1 000072
I 000006
1 000372
I 000010
1 000001
1-000010
T 000011
I 000405
R 000026
R 000032
R 000035
R 000041
R 000320
R 000373
R 000046
R 000050

SUBROUTINE CDNPUT

2566
290L
330L
364G
400L
60F

AC
BIAS
CFsY
CSTASD
Doo.
DPOS
FSTD
IBEGIN
1couTl

‘TIFV

TNDEX
1PC
TROW
ITABLY
71
JEND
KK
LABELS
MICROT
MXFILE
NDP
NSCALE
PCCIA
PFD
POD
ROD
TABX11
TC
TODS
WoaTeos

0001
Qoo
0001
0001
0001
0001l
0003
0000
0005
coo3
0003
0003
0005
0007
0000
0000
00L1
0007
0006
0000
0000
0011
0011
0010
0007
0000
0007
0000
0003
0003
0003
0003
0006
0003
0004
o003

ARG T TR bet i trd 6 3t rd bk bt et el 0 bt et el 0 0 OO

000431
000437
000311
000566
000710
000704
000000
000407
000002
Q00007
000011
000015
000013
000001
000402
000414

-000002

000006
000231
000412
000423

-000007

000011
000072
000007
000420
000012
000417
000027
000033
000036
000042
001545
000043
000005
000051

260L
30F
3336
370L
410L
602G
AE
BIASIN
CFl
CSTAT
DPE
ECFS

G

18L.
1D

IL
INITL
IPLOY
TRUNNO
ITABLZ
123
JON
KKPBEG
LABENS
MLINE
N
NLINES
NUMT AB
PCE
PFDS
PDDS
RODS
TABX2
TFD
TODS1
WDOTTS

DATE

Q001
0001
0001
0001
0000
0000
0005
0003
0005
0003
0003
0003
0005
0000
0007
0007
0007
0010
0006
0000
0000
001t
0011
0010
0003
0000
0007
0003
0003
0004
0004
0006
0006
0003
0000

14077C PAGE

000222

000247

000321

000374

000452

000502
R 000001
R 000002
R 000003
R 000010
R 000012
R 000014
R 000014
I 000370
1 000002
1 -000003
1-060004
I 000000
1 000232
1-000154
1-000424
1 000010
I 000012
1 000236
1 000023
I 000403
1 000013
R 000024
R 000030
R 000002
R 000003
R 000464
R 003541
R 000044
R 000374

266G
3076
3416
3776
SOF
TOF

AT
CFNSV
CcF2
CSTATS
DPFS
ECFSTD
GAMMA
IBLANK
TDUMP
ILINE
INT
IPOINT
IS
ITABL
142
JROW
KKPEND
LABRAT
MRS
NAME
NP

PAB
PCS
PFDS1
PODS]
SCALE
TABY1
TFDS
TR

CDNPOOOO

0qol
0001
0001
ooo1
0001
0000
00603
0003
0005
0005
0005
0003
0000
0006
0000
0000
0011
0011
0003
0000
0000
Qo005
0011
0000
a005
0000
0006
0004
0004
0012
0003
0000
0000
0004
0012

D R S0 e K D per vt 2D bt gt SO et At e e bk e e g b DO D D DR D

000444
000547
000340
000573
000632
000514
000001
000003
000004
200006
000011
000016
. 000401
000146
000400
000413
000003
000004
-000022
000236
000422
000015
000013
000416
000020
000404
000315
000000
000001
000002
000037
000410
000344
000004
000003

2701
310L
3a506
390L
5526
80F
ATTC
CFSTD
CF3
DCSTAR
DPH
EPS

I

Ic

IER
It
ION
IQUIT
I15PS
ITAB2
152

K
KKSAVE
LL

MWH
NBIAS
NP1
PABL
PCS1
PLTAPE
RFD
SCALED
TABY11
TFOSL
UNIY
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00103
00104
00105
no105
00106
n0ios
00106
C0106
00106
00107
f0110
00110
co1ll
00111
00111
00112
00112
0n113
00114
00114
00115
00116
00120
00122
00122
00124
£o126
00130
00131
n0132
00133
00134
00134
00135
00136
00137
00140
n0140
00140
00141
00143

2%
3k
4%
5k
Fx
T

g%

g%
10%
11%
12%
13%
14%
15%
16%
17%
L 8%
19%
20
21
22%
23%
24%
25%
26%
27*
2 8%
29%
30%
3%
32*
33%
B4%
3 5%
36%
3T
3g*
3%
&%
41
H42%

HDO11C-CONPUT DATE 140770 PAGE

INTEGER BEGFIL, FLTAPE, UNIT CDNPCOO1
REAL Ky KF KOy MWdH, MWO CDNPOQO2
DIMFNSION INAMIB) 4 ITI50),IT1{50),ITABL({50),1TAB2(50]) CBbNPOOO3

1 s+ TABX11{20),TABY11(20) CONPOOO4
COMMON / COMRAT / ACS.ATTC,CFNSV,CFSTD,CFSTDV,CFSV,C5TASDy CSTAT CDNPOOOS

1 + CSTATS,0PF,DPFS,OPDS,ECFSTDyECFS,EPSyETAC, FSTD CDNPOOO6

2 + IRATED,ISPS+MRS,PAB,PCCI,PCCTIA,PCE,PCS,PDO,PFD CDNPODOT

3 + PFDS,PNSS,POD+P(DS+RFDRFDS,RODsRODS,TFD,TFOS CONPOOOS

4 v TOD,TODS HDOTFS,WDOTOS»WNOTTS CDNPQOO9
COMMON / COMPT1 / PABLl,PCS1,PFDS1,PODSLsTFD51,T0QDS1 CONPOO10
COMMON / ENG / AC4AT,CF14CF24CF3yCF4yDCSTAR,OHD,DOO, DPH,DPOyG CNNPOD1L

1 t GAMMA K yKF s KOy MWH y MWD CONPCOL2
COMMON /7 FACTOR / RIAS(S51)+IB(5L),IC{51),IRUNNO,IS{51)sNPL(5L} CONPOQ13

1 v NP2{52)ySCALE{S51),TABX1(5L410),TABX2(51,20) CONPOOL4

2 v TABYL{51,10),TABY2(51,20} CDNPQO15
COMMON /7 FILES / BEGFIL,IBL IDUMP,ILINE,INT,IPC,yIPLOTMLINE CDNPOO16

1 v MXFILEyNDPyNLINES,NP CDONPOOLT
COMMON / LABFLS 7 TPOINT(8},LABELS(50)+LABENS(100)yLABRAT{50) CONPOO18
COMMDN / ROWS / IBEGTN,TFV INITL,I0N,IQUIT, IROWs JEND; JON,JROW CDNPOO19

1 + KKPBEG,KKPEND+KKSAVE,LSTPTS CDNPOO20
COMMON / UNITS / IOTAPEsMICROT.PLTAPE,UNIT CONPOO21
DATA TRLANK / 6H /CDNPOD22
DATA I1FV / GHFY /CONPOO 23
DATA (INAM{KK} ¢ KK=1,8) / 6HF +6HPC +&HPTFO »6HPTOC CDNPOD 24

1 s+ 6HPDFD ,6HPDOO H6HTFDI  ,6HTOOT /CONPOO25
DATA TC / 6HTC FCDNPOO26
DATA TR / 6HTR /CONPOO2T

10 FORMAT{T241XpA693(1XsT1)91XsF9e391X4F9.441X,1341Xy13] CONPOO28
20 FORMAT{I3,1X,I12) CONPOO29
30 FORMATIBF10.4) CDNPOO30
40 FIAMAT{5F15.5/5F15.5/5F15.5/11913412412,13412412463Xs12} CDNPOO31
50 FORMAT{® TABLE NO.',I4,' MOT FOUND. CHANNEL NO. REQUESTING CAL TACONPOO32
1BLE WAS?I3,'.7) CCNPOO33
60 FDORMAT(' CHANNEL NO.'yI3,' HAS SCALING AND CURVE FLAG SET') CDNPOO34
70 SORMATI[Y CHANNEL ND.'4I3,' HAS NO SCALING OR CURVE FLAG SET*) CDNPOO35

80 FORMAT(TOERRQOXS IN CARD INPUT BAVE CAUSED CANCELLATION OF RUN'} CONPOO36
90 FORMAT(*ODATA CHANNEL CARD WAS NOT INPUT FOR VARIABLE *,A6,' AND ICDNPOO37
1S PERUIRED IF THE FNGINEERING SUBROUYINE TS 7O PRODUCE VALID RESULCDNPOO38

2TS5.'} CDNPOO39
IF (INITLLEQ.1} GO 70O 400 CDNPOO40
ICOUNT =0 CONPOO41

20
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00144
00145
00146
00147
nols52
00152
00165
00167
00170
00173
00175
00177
00201
00202
00203
00204
00205
00206
00210
00211
00214
00215
00216
00220
00221
00224
nDo225
oc2zé
10230
00231
00232
nez3s
N0234
00235
00236
00237
00240
nn242
00245
00247
002590

43%
44%
45%
4%
4T%
48%
49
50%
51%
52%
53%
S4%
55%
56%
57
5a%
59%
60%
61%
62
63%
64%
65%
66%
67%
6B%
69%
70%
71
T2
T3%
Tox
75%
To*
77+
78%
79%
8O
8l*
g2%
83%

100

110

120

130

140

HDOL1C~CDNPUT

ICOUT1 =0
INDEX =0
IER = 0

DO 140 I=1,50

DATE

140770 PAGE

CONPOO42
CDNPOO43
CDNPQO 44
CDNPQO45

READ (IDTAPE{IOIIDgNAME,NBIAS;NSCALE.NCALCR:BIASIN;SCALED,ITABLI'ICDNP0046

1TABLZ

IF (NAME.EQ.IBLANK) GO TO 130

LABELS{I) = NAME
DO 100 ILL=1,8

IF (NAME LEQ. INAMCILL))

IFV = I

CONTINUE

IF (NAME .EQ, IIFV)

IBLID) = NBIAS

IS(ImM = NSCALE

ICCID} = NCALCR
BIAS(ID) = BIASIN
SCALE{ID) = SCALED

IF (NCALCR.NE.O.OR.NSCALE.NE.C}
TER =1

WRITE {(6,7011ID

GO TO 120

CONTINUE

IF (NCALCR.NEJ.NSCALE) GO TO 120
IER =1

WRITF [6460}ID

D = 51

CONTINUE

IF (NCALCR.LE.D) GO TO 140
ITABLITY = ITABL1
ITAB2(1) = ITABL2

IT(1) = ITABL1

ITUHT) = ITABL2

GO TO 140

CONT INUE

1S(I0) =2

SCALELID) = 0.

CONTINUE

NO 150 T=1,8
IF {IPDINT(1).NE.O}
IER =1
WRITE {(6590)INAM(I)

GO 10 150

TPOINTLILL) = ID

GO TO 110

CONPOO4T
CDNP0O48
CDNPOOA4Q
CDNPOO50
CDNPQOS1
CDNPOOS52
* CDNPOOS3
CDNPOOS54
CDNPOO55
CDNPOO56
CDNPOOS5T
CDNPOO58
CONPOO59
CONPQO 60
CDNPOOG1
CDNPQO62
CDNPOO63
CDNPOQ 64
CONPOO6S
CONPOOS6
CONPODOT
CDNPOOSGS
CONPQOQ 69
CONPOOTO
CDNPOOT1
CDNPRO72
CONPQOOT2
CONPOOT4
CONPOOT5
CDNPOOT76
CONPOOTY
CDNPO078
CDNPOO 79
CONPOO 8O
CONPQOBI
CDNPOOB2

21
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00253
00255
00260
00262
00263
00264
c0265
00270
00272
00274
00275
00301
00303
00304
00305
00356
00311
00313
00315

00317

6n3zo
00322
00325
00331
Ne340
00343
20345
00346
00347
on3s2
00353
00354
00356
00357
00361
00362
0C363
00366
o036t
00370
00372

84*
g5%
Bo¥*
BT*
8g*
g9%
0%
Ql*
Q2%
Q3%
Q4%
Q5%
96%
97%
98%
9PE
100%
101*
L02%
103%
104
105%
106%
107
108%*
109%
110%
111
112%
113%
114%
115%
116%
117
118*
119%
120
121%
122%
123%
124%

150

160
170

180
120

200

210

220
230

HDOY1C-CONPUT

CONTINUE
DO 170 I=1,450
IF {(ITII).EQ.0) 60 TO 170

L = IT(I}
ITII} =0
ICOUNT = ICOUNT + 1

D0 160 J=1450

IF (IL .EQ. IT(J)) ITHH) =0
CONTINUE

CONTINUE

00 190 I=1,50

IF {IT1{IV.FED.O0) GD TO 190

TL = ITI{D)
ITHI) =0
1COUT1 = ICOUTL + 1

ngd 180 J=1,50

IF {IL LEQ. ITL(J)) ITL(JS) = O
CONTINUE

CONTINUE

INDEX = JTCOQUNT + TCOUTL

IF {INDEX.EQ.0) GO TO 240

N0 230 LL=1,TNDEX

READ (IOTAPE,20) NUMTAB NP

READ (TOTAPE,,30({TABXLL(I)} TABYLL{I)»I=14NP}
no 230 J=1,50

IF (NUMTAB.NE.ITABL{J}) GO TO 210
NPLOJ] = NP

ITABLISY =10

DO 200 N=1sNP

TABYL{J,NY)= TABYLL(MN)

TABXL{JsN}= TABX1L{N)

CONTINUE

CONTINUE

IF {NUMTAB.NF,ITAB2(JY) GO TO 230
ITABZ2(J) =0

NP2(J) = NP

DN 220 N=1,NP
TABXZ{JyN)= TABX11(M)
TaBY2(JsN)= TaBYL1(N}
CONTINUE

CONTIMUE

DATE

140770 PAGE

CONPQO B3
CONPOOB4
CDNPOOBS
CDNPOOB6
CDNPOOBT
CDNPODBS
CONPOOBY
CDNPOOS0
CDNP(QO91
CONPGO92
CONPOC93
CDNPOO94
CDNPDO95
CDONPOO96
CONPOO97
CDNPOOS98
CONP0O99
CDNP0O100O
CONPOLOL
CONPOL10O2
CONPO103
CONPOL104
CDNPOLOS
CDNPO106
CDNPOL10O7
CDNPO108
CONPO 109
CDNPDL1D
CONPOL11l
CDNPOL12
CDNPOL13
CONPOL14
CONPO115
CDNPOL116
CONPOL117
CDNPOL118
CDNPO119
CONPQ120
CONPO121
CDNPO122
CONPO123

22
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0Q375
00376
NG401
00403
Do4t s
00410
00411
00413
00414
00420
nN4z22
00424
00426
Q0427
00430
00430
00461
00463
00465
no470
02471
00472
00473
00476
00477
00500
00501
co504
03505
00506
0os0nT
gos12
00513

nos514 -

00515
00520
00521
nos522
00523
00526
09527

125%
126%
127
128*
129%
120%
131%
132%
133%
134%
135%*
136%
137
138%
139%
140%
141%
142%
143%
144k
145%
146%
147%
148%
149%
150%
151%
152%
153#*
154%
155%
156*
157%
158+%
159%
160%
161%
162*
163%
1645
165%

240

250

260

27¢

280

29¢C
300
310
320
330
340
35¢
360
370

380

HDO11C-CONPUT

CONTINUF

NN 260 T=1,50

IF (ITABL(I).EQ.D) GO TO 250
1ER = IER + 1

WRITE {(6+50)TTABLI(ID,I
CONTINUE

IF (TTAB2(I}.EQ.0) GO TO 260
ITR = YER + 1

WRITE (64950)ITAB2II),]T
CONTIMNUE

IF (IFR.EQ.0Y GO TO 270
WRITE (6,80)

STopP

CONTINUE

DATE

140770 PAGE

CDONPOL124
CDNPO125
CDNPD126
CONPO127
CONPOLZ2E
CONPOL129
CONPO130
CDNPO131
CDNPO132
CONPO133
CONPO134
CONPO135
CONPO136
CDONPOL137

RESD (TOTAPF440)ATKO,D004DPOyKF4DHO,DPH,AL+AE+PAB,TFDS,TODS,PFDS,CONPOL38

IF (BEGFIL .EQ. 0) BEGFIL =
IF (IRATED.EG.DQ) GO TO 39¢C
IF (PAB} 293,280,290

CONTYNUE

PAR = PAB1
CONTINUE

IF (PCS) 310,300+310
CONTINUE

PCS = PCS1
CONTINUE

IF (PFDS) 330:320,330
CONTINUE

PFDS = PFDS1
CONTINUE

IF (PODS) 35043404350
CONTINUE

POOS = PODS1
CONTINUE

IF {TFDS) 370,360,370
CONTIMNUE

TFRS = TFDS1 R
CONTINUL

IF {TODS) 390,380,390
CONTINUE

TODS = TADS1

1PODS +PCSsIDUMP4NDPy IPCyTPLOT NPy MICROT»TRATED, BEGFIL

3

CDNPO139
CONPO 140
CONPO141
CDNPO142
CDNPO143
CDNPO144
CONPO145S
CONPOL46
CONPOL14T
CONPOL4S
CDNPO1 49
CONPO150
CDNPO151
CONPOL52
CDNPO153
CDNPO154
CDNPO155
CONPOL56
CDNPGL15T
CONPO158
CONPOL59
CONPO160
CONPOLS61
CDNPOLl62
CONPOL163
CDNPO164

23
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END OF UNIVAC 1108 FORTRAN V COMPILATION.

HDG

HDO11C-CONPUT

1} MICROT =
If (IPLOT.EQ.0) GO TO 410

GD TO 410

ITYPE,IB2+TC» TRy {LABELS(T),I=1,50)

ITYPE,T234TCy TRy {LABENSITI )y 1=1,211)

HRITE {PLTAPE) ITYPE,142,TC,TRs[LABRAT{I},I=1,401)

00530 166% 390 CONTINUE

00531 167* IF {MICROT

00533 168%

00535 169% REWIND PLTAPE

00536 170% GD TO 410

00537 171% 400 CONTINUE

00540 172% IF {IPLOT.EQ.0)

00542 173% ITYPE

00543 174% 152

00544 175% WRITE {PLTAPE)
- 00556 176 ITYPE

00557 1T7* 123

D0560 178% HRITE (PLTAPE}

00572 179% ITYPE

00573 180% 142

NO5T4 181%

C0606 182% 410 CONTINUE

00607 183% RETURN

00610 184% END

CDNPUT SYMBOLIC
CDNPUT CODE RELOCATABLE

HDO11C-CHEWER

0 *DIAGNOSTIC* MESSAGE(S)

25 JUN 70
25 JUN 70

DATE 140

12826844
12626844

770 PAGE 24

CDONPO165
CONPD166
CONPO167
CONPQL&B
CONPOL169
CONPLQ170
CONPOLT1
CONPOL1T72
CDNPO173
CDNPOL1T4
CONPOL175
CONPOLT6
CDNPOLTY
CONPOL178
CONPOLTS
CONPOLBO
CONPO181
CDNPOl82
CDNPO18B3-

0 01477772
1 01505012
0 01505106

14
&0
14

184
1
61

(DELETED) .
{DELETED)
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1 FORy %

THIS COMPILATION WAS DONE DN

HDO11C~-CHEWER

CHEWER » CHEWER
UNIVAC 1108 FORTRAN V LEVEL

SUBROUTINE CHEWER

STORAGE USED (BLOCK,

0001
0000
ocez
0003
0004
0005
oocs
0007
Q010

go1t’

*CODE
%DATA
#BLANK
FACTOR
FILES
FLAGS
ROWS
TIME
TIMLST
UNTTS

ENTRY PODINT 000716

NAME, LEMGTH)

000730
006423
015607
006533
000014
000005
000015
006001
000001
000004

EXTERNAL REFERENCES (BLODCK,

0012
0013
0014
oQL5
0016
0017
0020
0021
0022
on23
0024
0025

STORAGE ASSIGNMENT FOR VARIABLFS (BLOCK,

NTRAN
CONPUT
FILTR2
SWAGER
QUTPUT
NWDUS
NID2$
NTOLS,
NWEFS
NSTOP$
NERR2$
NERR3$

2266 0018 F5018H

NAME)

14 JUL 70 AT 17605653

TYPEy RELATIVE LOCATION,

NAME)

DATE

140770 PAGE

25
14 JUL 70

176 SE53.488
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0000
0001
oeol
0001
0001
0000
0001
0000
0000
0000
0000
0006
0000
0005
0006
0006
0005
0004
0004
0011
0003

00101
oclo3
00104
00105
001085
00106
00106
00106
00107
00107
00110
onltil
00111
Q0112
00113
CO114

006225
ooolel
QQC327
000470
000644
c06324
000036
000001
006216
006223
006207
000003
006210
000001
000006
000013
000004
000010
000013
0ono02
0C3541

AT bt b b Ve e et g e b bl b O

1%
2%
B
43
5%
e
T
g%
ok

10%

11%

12%

13%

14%

15%

16%

HDO11C~CHEWFR DATE
10F ool 000066 100L 0001 000073 1101 0001
140L o001 000216 150L 0001 000231 160L 0001
190L oooo 006253 20F 0001 000341 200L 0001
230L 0001 000500 z40L 0001 000516 250L 0001
290L 0000 006301 30F 0001 000662 300L 0001
40F o001 000557 426G 0001 000627 444G 0000
0L 0001 000045 8OL 0001 000063 90L 0004
DAT 0002 R 000000 EMGDAT 0002 R 001604 ENGRAT 0002
1 0003 T 000063 18 00056 I 000000 IBEGIN 0004
1CC 0000 1 004544 IDATIN 0004 1 000002 IDUMP 0000
IFLIP 0006 I Q00001 IFV 0004 I Q00003 ILINE 0006
10N . 0011 1 000000 IOTAPE 0004 I 00C005 IPC 0004
IR 0006 I 000005 TROW 0003 I 000231 TRUNND 0003
ISEND 0005 I-000002 ITON 0000 I 006217 Il G000
JEND 0006 I 000047 JCN 0006 I 000010 JROW 0006
KKSAVE 0000 1 006224 KM 0000 I Q06215 KNTFIL 0000
LOoK 0006 1-000014 LSTPTS 0000 I 006222 M 0011
MXFILE 0007 I C00000 N 0004 I 000011 NOP 0000
NP 0003 I 000315 NP1 0003 I 000400 NP2 0000
PLTAPE 0003 R 000464 SCALE 0002 R 007433 STORE 0003
TABY1 0003 R 004537 TABY2 0010 R 000000 TIMLST 6011
SUBRCOUTINE CHEWER
INTEGER BEGFILyPCOUNT s PLTAPELUNIT
DIMENSION DAT(2403), IDATIN(BO2)
COMMON ENGDAT{9,100) sENGRAT(92450) 4 FILTL(40451)
1 ¢ FILTZ2(9,453),5TORE(60,53})

COMMON / FACTOR / BIAS{(51),IB{51),IC{51),IRUNNDsIS{51)4NPL{51)
1 v NP2(52),SCALE(51),TABXL{51410},TABX2{51,20]
2 + TABYL(51,10),TABY2(51,20)

COMMON / FILES / BEGFIL,IBL,IDUMP,ILINE,INT,IPCyIPLOT+MLINE

1 + MXFILE.NDP+NLINES,NP

COMMON / FLAGS /7 ISCAN,ISEND,ITON,LAST,LQOK

COMMON / ROMWS / IBEGIN;[FV'INITLrIUN'!QUIToIRDH'JEND,JDN,JRUH
1 v KKPBEGy KKPENDKKSAVE,LSTPTS

COMMON /7 TIME I N

COMMON / TIMLST / TIMLST

COMMAON / UNITS / IOTAPE,MIGROT,PLTAPE,UNIT

140770 PAGE

000077 120L
c00252 170L
000373 210L
000526 260L
0Nn0s666 310L
006366 50F

1 000000 BEGFIL

R 002506 FILT1

I 000001 1IBL

1 006213 IEND

1 000002 INITL

I 000006 IPLOT

1 oo0232 15

I 006220 I2

1 000011 .KKPBEG

1-006214 L

I 000001 MICROT

I 006212 NFILE

I 006211 NREC

R 000547 TABX1

I 000003 UNIT

CHEW0O000
CHEWO001
CHEW0002
CHEW0O003
CHEW0004
CHEWOOO0S5
CHEWQO0O06
CHEWOO0OT
CHEW0O0O08
CHEWDO009
CHEWO0O10
CHEWOO11
CHEWOO012
CHEWO013
CHEwWOC 14
CHEWO0015

26

0001
000t
0001
0001
0001
0001
0003
0002
0003
0000
0004
0006
0005
0000
0006
6005
0004
0004
0000
0003

000112

000274

000440

000555

000677

000004
R 000000
R 006476
I 000146
1 006206
I 000004
1000004
I -000000
I-006221
I 000012
1 000003
1 000007
1 000012
1 000000
R 001545

130L
180L
220t
270L
3301
50L
BIAS
FILTZ
1¢
IFLAG
INT
IQUIT
1SCAN
13
KKPEND
LAST
MLINE
NLINES
PCOUNT
TABX2
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00115
00117
ontz2l
00123
00125
ool27
00127
00130
00130
00131
00131
00132
0o132
00132
00133
00134
00136
00137
00140
00141
00141
00143
00143
00145
00145
00146
00146
00147
00147
00151
00151
nol152
00152
00153
00155
00156
00156
oo1s57
00160
00160
00162

17*
1 8%
19%
20%
21%
22%
23%
24%
25%
26%
27%
28%
209%
30%
31%
32%
33%
34%
35k
36%
37%
38%
39%
40%
41%
42%
43%
G4%
45%
46%
4T*
48%
49%
50%
51%
52%
53%
54%
55%
56%
57

[ T o TR o B = S & D & N o)

HDO11C~CHEWER DATE 140770 PAGE

DATA IFLAG /1 /CHEWOO 16
DATA IFLIP /0 /CHEWOO17
DATA IR /1 /CHEWOO18
DATA NREC /0 /CHEWO0O019
DATA PCOUNT /0 JCHEWQ020

10 FORMAT('OBAD RECDRD ENCOUNTERED IN FILE *,12,* ~ RECORD NUMBER *,IGHEW0O21
13,% — RECORD LENGTH IS *+1I39"...5KIP AND READ NEXT RECORDass.') CHEW0022
20 FORMATI*ODEVICE ERROR AND/DR TRANSMISSION ABORT WHILE READING FILECHEW0023
1 *,12,% - RECORD NUMBER "4I3,'...5KIP AND READ NEXT RECORD...%) CHEWOU24
30 FORMAT('0',12," CONSECUTIVE END-OF-FILES ENCOUNTERED. PROCESSING CHEWO0025
1COMPLETE AFTER READING FILE MARK NO. *9124%.%} CHEWOD26
40 FORMAT(®LTy18(/ )y /% *,1090 2}/ *1,107X,%%%/% £*,13X, END PROCESSCHEW0Q27
1ING PULSE ND. ——*%413,* —— RUN NO, == *,A64"' ~= ENGINE ON -- ',F6.4CHEW0028

299 —= SECY3T110a%% 0/ %7, T1I0p¥k/0 1,109("%1)) CHEWO029
50 FORMAT(*1*) CHEWQ030
IF (ISCAN.EQ.0) GO TO 60 CHEWQO31
ISCAN =0 ’ CHEWOO032

GO TO 330 CHERQO33

60 CONTINUE CHEWOO34
IF {LAST.EQ.1}) GO TO 210 CHEWOD35

#* CHECK FOR INITIAL PASS BEING OVER«e«. CHEW0036
IF {INT.NE.Q)} GO TO 100 CHEWQO3T

% SAVE BEGINNING FILE... CHEW0O38
NFILE = BEGFIL CHEWOQO039

* REWIND THE DATA TAPE... CHEW0040
CALL NTRAN {UNIT,10} CHEWQO041

* CHECK FOR FIRST FItf... CHEWQ042
IF (NFILE-1.LE.O0) GO TO 70 CHEWDD 43

* PASS REQUIRED NUMBFR OF END-OF-FILE MARKS... CHEWOO 44
CALL NTRAN (UNIT,B8,NFILE-1) CHEWDO045

* SET PASS FLAG... CHEWOO46
70 CONTINUE CHEWO0O047
* CHECK FOR DATA DUMP... CHEWQO43
IF (IDUMP.EQ.L1) GO TO 80 CHEWOO049
INT =1 CHEWO0050

GO TO 100 CHEW0OS51

* CHECK FOR DUMP PULSE BEING IN FIRST FILE«.. CHEW0052
80 CONTINUE CHEWOO53
IF (NDP-1.lE.Q) GO TO 90 CHEWOO0 54

# PASS REQUIRED END-UOF-FILE MARKS... CHEW0O55

CALL NTRAN (UNIT,8,NDP-1} CHEMOO0 56
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[4aa i

00162
00163
00164
00165
00166
00166
00167
00171
00172
00172
00173
00174
00174
CO175
00176
00177
00200
00200
00201
og2c2
Q0202
00204
00204
00206
00206
00207
o207
00211
00211
00213
00214
00216
00217
0pz21
00221
00222
00227
00231
00232
00234
00235

5 8%
5 g%
60%
61%
62%
63%
64%
65%
66%
6T*
68%
6 9%
TO*
T1*%
T2%
T3%
Tax%
T5%
Té*
TT*
8%
To%
80
81%
B2
83%
84%
85%
B6*
8%
BB*
89%
90*
91
92%
93%
Q4%
95%
96%
9T*
98

[ I o TR & TR = B o |

HDO11C~CHEWER DATE

SET PASS FLAG...

CONTINUE

™Y =1

GO T9 120

CONTINUE

CHECK TD SEE IF WE PROCESSED CORRECT NUMBER OF PULSES...
If (PCOUNT.LELNP) GO TO 120

CONTINUE

LAST = 0

SET PASS FLAG TO SHOW END DF JOBa..
INT = -1

GO TO 330

READ A RECCRD DF DATA...

CONTINUE

1END =0

NREC = NREC + 1

CALL NTRAN (UNIT24802,IDATIN,L)

CHECK FOR READ OPERATION BEING COMPLETE...
CONTINUFE

IF (L.EQ.=1) GO TO 130

CHECK FOR END-OF=-FILE MARK...

IF (L+EQ.-2) GO TO 200

ZERQO CONSECUTIVE END-OF—~FILE MARK COUNTER...
KNTFIL =0

CHECK FCR READ ERROR...

CHECK FOR CORRECT REFECORD LENGTH...

IF (L.EQ.B01) GO TO 230

CHECK AND UPDATE LINE CQUNTER...

ILINE = ILINE + 2

IF {ILINEL.LE.NLINES) GD TO 140

ILTNE =3

YRITE {6,50)

CONTINUE

WRITE ERROR MESSAGE...

WRITE (6,10MNFILELNREC,L

IF {MICROT.NE.17} GO TO l60

MLINE = MLINE + 2
IF (MLINELLELNLINES) 60O TO 150
MLINE = 3

WRITE (MICROT,50)

140770 PAGE

CHEWOOST
CHEWD058
CHEW0O59
CHEW0O 60
CHEWOO61
CHEWOO52
CHEWQO063
CHEXW0064
CHEWOQ65
CHEW0066
CHEWQO6T
CHEWOO068
CHENWO069
CHEWOOTO
CHEWQOT71
CHEW0072
CHEWOOD73
CHEWOOT4
CHEWOO?5
CHEWODT76
CHEWDOTT
CHEWODO078
CHEWO00T9
CHEWODS80
CHEWCOSB1
CHEWOOB2
CHEWQO083
CHEWQO 84
CHEWQO085
CHEWQO0 86
CHEWOO087T
CHEWOO 838
CHEW0089
CHEW0O90
CHEWO091
CHEWQQ92
CHEWDQ93
CHEWO0094

CHEW0095

CHEW00 96
CHEW0097

28
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HDO11C~CHEWER DATE 140770 PAGE =~ 29

00237 9%k 150 COGNTTINUE CHEWO0098
00240 100% WRITE (MICROT,1C0)}NFILE.NREC,L - CHEWDO099
00245 101* 160 CONTINUE. CHEWO0100
00246 102% IF (NREC +EQ. 1) N =N+ 5 CHEWO 101
00250 103% IF {(NREC .NE«. 1) N =N+ 6 CHEW0O102
00252 104% IFLIP =1 CHEW0103
00253 105% GO TG 120 CHEWO 104
00253 166% C % % RE-ENABLE UNIT... CHEWO 105
00254 107* 170 CONTINUE CHEWO106
00255 108* CALL NTRAN (UNIT,22) CHEWO 107
00255 109* C * % UPDATE AND CHECK LINE CONTROL... CHEWOLO08
00256 110% ILINE = TLINE + 2 CHEWO109
00257 1ilx* IF {ILINE.LE.NLINES) GO TO 180 CHEWO110
00261 112% ILINE =3 CHEWCi1ll
00262 113% WRITE (6450} CHEWO112
00264 114% 180 CONTINUE CHEWQ113
00264 115% C * ¥ WRITE ERROR MESSAGE... CHEWO114
00265 116% WRITE (6420)NFILE,NREC CHEWO115
00271 117% IF (MICROY.NEL17) 6O TO 160 ' CHEWO116
00273 118% ML INE = MLINE + 2 CHEWOLLlY
00274 119% IF {MLINF.LE.NLINES} GO TO 190 CHEWOL18
00276 120% MLINE =3 CHEWQ119
00277 121% WRITE {MICROT,50) CHEWO120
00301 122% 190 CONTINUE CHEWO121
00302 123% WRITE (MICROT,20)NFILEsNREC CHEW0122
00306 124% GO TO 160 CHEWO123
00306 125% C * * RE-ENABLE TAPE UNIT... CHEWO124
00307 126% 200 CDNTINUE CHEW0125
00310 127 CALL NTRAN (UNTT,22) CHEWO126
00311 128% N =0 CHEWO127
00312 129% MREC =0 CHEW0128
00312 130% C % % CHECK FOR MAX NUMBER OF CDNSECUTIVE END OF FILE MARKS... CHEWO129
00313 131% IF (KNTFIL.GT.MXFILE) GO TO 220 CHEWO130
00313 132% C * % RESET FLAGS AND PUT END-OF-FILF MARK ON PLTAPE... CHEWO131
00315 133% IFLAG =1 CHEWO132
00316 134% KNTFIL = KNTFIL + 1 ' CHEWO133
00316 135% € # * CONSRCUTIVE END~DOF-FILE MARKS DOES NOT MEAN A PULSE HAS BEEN CHEWO134
00316 136% € % % PROCESSED... CHEWO135
00317 137 IF (KNTFIL.GT.1) GO 7O 120 CHEWO136
00321 138% MFILE NFILE + 1 CHEWO137

I n

00322 139% IR 1 CHEW0138
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00323
00324
00325
00326
00327
00330
00331
00331
00333
00340
00346
00347
00347
00350
00351
00355
00362
00363
00364
001366
00370
00370
00371
00372
00372
0034
00374
00375
00376
00400
00400
00402
00403
00404
00405
00406
00407
00410
n0411
00412
00413

140%
141%
142%
143%
144%
145%
146%
147%
148%
149%
150%
151%
152%
153%
154%
155%
156%
157%
158%
159%
160%
161%
162%
163%
L64%
165%
166%
167*
168%
169%
170%
171%
172%
173%
174%
175%
176%

17T7%

178%
179%
180%*

210

* %

230

* %
250

260

HDO11C~CHEWER DATE 140770 PAGE 30

LAST =1 ' CHEWO139
G0 TO 330 : CHEWO 140
CONTINUE CHEWO141
10nM =0 CHEWDO142
JON = 0 CHEWO143
IEND =] CHEWO 144
IF (IPLOT .NE. 0) END FILE PLTAPE CHEWO145
WRITE END-DF—-PROCESSING MESSAGE ON OUTPUT TAPE AND MICRUFILM TAPE.CHEW0146
WRITE {(6440)YPCOUNT, TRUNNO,TIMLST . CHEWQ147
IF (MIGROT.EQ.17) WRITE {(MICROT,40)PCOUNT ¢ TRUNNO,TIMLST . CHEWO148
TIMLST = 0.0 CHEWO 149
GO TO 240 CHEWO150
WRITE *TOQ MANY CONSECUTIVE END-OF~FILE MARKS® MESSAGE AND QUIT...CHEWO151
CONTINUE CHEWO152
, WRITE (6430)KNTFIL,NFILE CHEWO153
IF (MICROT.EQ.17) WRITE {MICROT,30)KNTFIL,NFILE CHEWM0154
SToP CHEWG155
CONTINUE CHEWO156
IF (IFLIP.EQ.O} GO TO 240 CHEWO157
IF (ION +EQ. O) N =N + 1 CHEWO158
IFLIP =0 CHEWO159
CHECK FOR FIRST ON A NEW FILEs«. CHEWO0160
CONTINUE CHEWO161
IF (IFLAG.EQ.0) GO TO 250 . CHEWO162
INCREASE THE PULSE COUNTER... CHEWO163
PCOUNT = PCOUNT + 1 CHEWO 164
RESEY FLAG AND CHECK FOR MAXIMUM PULSES... CHEWOL165
IFLAG =0 CHEWD166
IF {PCOUNT.GT.NP} GO TO 110 CHEWQ167
IF (IEND.EQ.1) GO TO 120 CHEWO168
INTTIALIZE ALL SUBROUTINES THAT NEED JIT... CHEWO0169
CONTINUF CHEWO1TO
GO TO (260,270},1IR CHEWO1T:
CONTINUE ’ CHEWO17T2
IR =2 CHEWO1T73
IRUNND = IDATIN(1) CHEWO1T4
INITL =1 CHEWQ175
LAST =0 CHEWO176
ISEND =1 CHEWO177
LEBDK =0 CHEWO178
ISCAN = 0 CHEHWO179



STV

00414
00415
00416
00417
00420
00421
00422
00423
00423
00424
00425
00430
00431
00432
00433
00434
00435
00436
00436
00440
00441
00442
00443
00446
00450
00452
00454
00455
00456
00457
0N461
00463
00464
00465
00466
00467
09470
00471
00472
00474
DN4TS

181%
182%
183%
184%
185%
186%*
187*
188%
189%
190%
191%
192%
193%
194%
195%
196%
197%
198%
199
200*
201%
202%
203%
2043
205%
206%*
207
208%
209%
210%
211%
212%
213=
21la*
2) 5%
216%
217*
21 8%
219%
220%
221%

290

300

310

320
330

HDOY11C~CHEWER

ITON =0
CALL CDNPUT
CALL FILTRZ2
CALL SWAGER

DATE

STORED AS THRFE TWELVE BIT WORDS...

3
1}

INITL =0

IBL =1

CALL DUTPUT

IBL =0

UNPACK DATA.

CONTINUE

DO 280 I=1,801

11 =1 %3 -2

12 =1 % 3 ~1

I3 =1 =13

DAT{I1} = FLO(O,12,IDATIN(I))
DAT(I2) = FLD({12,12,IDATIN(I
DAT(I3) = FLD{24,12,IDATIN(I
CONTINUE

STORE UNPACKED DATA INTO THE WORKING ARRAY...
M =1

I1CC =1

KM =1

DO 320 I=4,2403

IF {M.EQ.31) GO TO 290
IF {M.FQ.41) GO TO 300
IF {M.EQ.51) 6D TO 300
GO TO 310

CONTINUR

Icc = ~ICC

IF (ICC «EQ. 1) M = 4]
IF {JCC «EQ. ~1} M = 31
GO YO 210
CONTINUE
M

KM
CONTIMNUE
STORE(KMeM)
I4 =
COMNTINUE
CONTINUE
RETURN

1
KM + 1

= DAT(I}
M+ 1

140770 PAGE

CHEWG180
CHEWO181
CHEWD182
CHEWO183
CHEWO184
CHEWO185
CHEWO186
CHEWO0187
CHEWO188
CHEW0189
CHEWO190
CHEWO191
CHEWO192
CHEWO193
CHEWO 194
CHEWO195
CHEWO196
CHEWO197
CHEWO198
CHEWQ199
CHEW0200
CHEWO201
CHEMWQ202
CHEWO203
CHEW0204
CHEWO205
CHEWD206
CHEWO0207
CHEWO208
CHEW0209
CHEWO210
CHEWO211
CHEWO0212
CHEWG213
CHEWO214
CHEWO215
CHEW0216
CHEWOZ217
CHEWO218
CHEWOZ19
CHE®0220

31



e-HY

HDO11C-CHEWER DATE 140770 PAGE 32

00476 222% END CHEWO221
END OF UNIVAC 1108 FORTRAN V COMPILATION. 0 *DIAGNOSTIC* MESSAGE(S)
CHEWER SyMBOLIC 25 JUN 70 12826847 0 01506634
CHEWER CODE RELOCATABLE 25 JUN 70 - 12826847 1 01514700
. 0 01I514774

E HDG HDOY11C-CR2TAP

14
60
14

222
1
60

(OELETED)
(DELETED)



Le-4%v

& FOR 4%

HDO11C—~CR2TAP

CR2TAPCRITAP
UNIVAC 1108 FORTRAN V LEVEL
THYIS COMPILATION WAS DONE OM 14 JUL 70 AT 17E805&56

SUBRDUTINE CR2TAP

STORAGE USED (BLOCK,

EXTERNAL REFFRENCES (BLOCK, NAME)

STORAGE ASSIGNMENT FOR VARIABLES

Q200

ono3

00101
201Cc3
00104
0olns

0001
0000
0co2
0003

0004
0045
0anNe
oQoT
0010
arLl
Qol2

*CODE
*DATA
*BLANK
UNITS

NREWS
NRDUS
NIO1$%
NIO2s
NWOUS
NWEF S
NERR 3%

000020 10F
0000 T 000017 1

R 200002 PLTAPE

1%
2%
3k
4

2206 0018 F5018H

ENTRY POINT 000074

NAME, LENGTH)

000101
000036
000000
0oCCo4

{BLOCK, TYPE

y RELATIVE

LOCATICNs NAME)

0001 000011 114G 0001 000023 1226
0000 T 000000 IDATA 0000 I 000016 IEND
0003 R 000003 UNIT

SUBROCUTINE CR2TAP

DIMENSTON IDATA{L14)

COMMON / UNITS / TOTAPELMICROT,PLTAPE,UNIT

DATA TEND / 6HCASEND

DATE 140770 PAGE 33

14 JUL 70 178 5856.108
0001 000041 1316 0001 000003 20L
0003 I 000000 IOTAPE 0003 1 000001 MICROT

CR2T0Q000
CR2T0001
CR2T00O02
/CR2T0Q03



gT-HV

HDO11C-CR2TAP DATE 140770 PAGE - 34
00107 S 10 FORMAT(13A6,A2) CR2TO0D4
00107 6% c * REWIND OUTPUT TAPE... CR2T000OS
00110 T* REWIND IOTAPE CR2T0006
00110 8% c * READ A CARD IMAGE FRCM SYSTEM INPUT TAPE... CR2T00C0T
00111 9 20 CONTIMUE CR2T0008
00112 10% READ (5¢10V(IDATA{I}I=1,414) CR2T0009
00112 11%* c * WRITE CARD IMAGE ON OUTPUY TAPE... CR2T0010
00120 12% WRITE (IOTAPE,LO}{IDATA{IV,I=1414) CR270011
00120 13% C ¥ WRITE CARD IMAGE ON MICROFILM... CR2T0012
00126 L4k IF [(MICROT.ED.17) WRITE (MICROTy 10} (IDATA(I)41=1414%) CR2T0O13
00126 15% C * CHECK FOR END OF DATA DECK... CR2T0014
00135 16% IF (IDATA(1).NE.IEND) GO TO 20 CR2TO015
00135 17% C * PUT END-OF-FILE MARK ON OUTPUT TAPE... CR2TOO16
00137 1% END FILE TOTAPE CR2T0017
00137 19% c * REWIND OUTPUT TAPE... CR2TO018
00140 20% REWIND IOTAPE CRZT0019
00141 21% RETURN CR2T0020
00142 22% END CR270021
END OF UNIVAC 1108 FORTRAN V COMPILATION. 0 #DIAGNOSTIC* MESSAGE(S)
CR2TAP SyMmBoLIC 25 JUN 70 12826648 0 01516504
CR2TAP CODE RZLOCATABLE 25 JUN 70 12826848 1 01517170
0 01517220
& HDG HOQL1C-FILTR1

14
24
14

22
1
8

(DELETED}
{DELETED)
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& FOR,y*

HDO11C-FILTRIL

SUBROUTINE FILTH1

STORAGE USED (BLOCK,

EXTERNAL REFERENCES (BLOCK, NAME)

0001 *CODE
0000 *DATA
aoo2 *BLANK
0003 FLAGS
0004 ROWS

0oes NERR3S

FILTRL4FILTR]
UNIVAC 1108 FORTRAN Vv LEVEL
THIS COMPILATION WAS DONF ON 14 JUL TO AT 17805657

ENTRY POINT 000532

NAME, LENGTH)

000545
000043
015607
600005
000015

STORAGE ASSIGNMENT FOR VARIABLES

0001
onol
0001
aool
0001
0000
0000
0003
0004
0000
2003
0000

0000532
000034
000512
000130
000250
-000003
poool2
000000
Q00007
009005
00004
000002

I3 gy oy b e

10L
1256
190L
40L
S0t

1

IM1
ISCAN
JON
KM
LODOK
THMIN

0001
00C1
0001
0001
0002
0000
0004
0003
0004
nooe
0004

By b bl pet pd et 2D

(BLOCKy

000260
000403
000063
000160
000000
000000
000002
000001

‘000010

000006
000014

2206 0018 FS5018H

TYPE,

100L
140L
20L
s0L
ENGDAY
TADD
INITL
ISEND
JROW
KMP1
LSTPTS

RELATIVE

0001
0001
00301
Q001
0002
0004
0004
0063
o004
0000
0aoo

LOCATIGN,

bt 1t ek ek vt et SO

000312
000425
000433
000200
001604
000000

000003

000002
000011

-00001L1
-000007

NAME)}

110L
150L
2676
60L
ENGRAT
IBEGIN
ION
ITON
KKPBEG
KPBEG
M

DATE 140770 PAGE

0001 000006
0001 000445
0001 000066
0001 ooo221

0002 R 002506
0004 I-000001
0004 1 000004

0000 T-000013
0004 I-000012
0000 I 000010
0002 R 007433

1176
160L
30L
T0L
FILT1
IFV
IQUIT
J
KKPEND
KPEND
STORE

35
14 JUL 70

0001
0001
0001
0001
g002
0000
0004
0004
0004
0003
0000

p B N R R .

000337
000453
000507
000230
006476
000004
000005

-000006

000013
000003
000001

17& 5&57.

120L
L70L
310G
a0L
FILT2
14
1RDW
JEND
KKSAVE

‘LAST

THMAX

90



0g-4v

00101
00103
00102
N0104
00105
00105
00106
00110
00112
00Ll4
00116
00121
oolz22
00123
00124
00127
00131
00133
00134
00135
00136
00140
00141
00142
00143
00144
00145
0Q146
00150
00152
00154
00156
00160
00161
00162
00164
00165
00166
00167
00170
00171

32%
33%
348
35%
36%
37%
3g%
3g%
40%
4%

10

20

3c

40

50

1

1

HDO1iC~FILTRL DATE
SUBROUTINE FILTR1
COMMON ENGDATI{99100) sENGRAT (9450} FILTL(40451)
s FILT2(9453),5TORE({60,53)
COMMON / FLAGS / TSCAN,ISEND,ITONsLAST,LODOK
COMMON / ROWS / YBEGIN s IFVINITLyIONyIQUIT, IROW, JENDy JONy JROW
.+ KKPBEG,KKPEND,KKSAVE,LSTPTS
DATA 1ADD / o
DATA THMAX / 3300.
DATA THMIN / 600.

IF (LOOK.EQ.L1) GO TO 150
D0 120 1=1,30

4 =1 + IAODD
KM =2 *1~-1
KMPL = KM + 1

D0 120 M=1,50

iIF (M.GT.30) GO TO 10

IF {(M.EQ.IFV)} GO TO 30

FILTL{IJ M) = {STORE{KMsM} + STORE(KMP1,M)) / 2.0
G0 TO 120

CONTINUE

IF (M.GT.40) GO TO 20

FILTL(TJ M) = STORE{KMsM}

GQ TO 120

CONTINUE

FILTI(TJsM} = STORE{KMP1+M]

GO TO 120

CONTINUE

IF {STORE{KM,IFV).LE.THMIN) GO TO 60
IF {(STORE{KM;IFV).GE.THMAX) GO TO 80
IF (STORE(KMPL,TFV}.LE.THMIN) GG TO 40
IF {STORE{KMPLl,IFV).GE.THMAX) GO TO 70
IF (IDN.EQ.Q) GD TO 50

CONT INUE

FILTI(IJ,IFV) = AMINLISTORE(KM,IFV) » STORE(KMPL,IFV))}
IF (ION.LE.O) GO TO 120

10N = =1
KPEND = KM -1
GO 7O 120

CONT INUE

FILTL(IJ,IFV) = AMAXL(STORE(KMyIFV} » STORE(KMPL,IFV))
G0 TO 120

140770 PAGE

FLYL0000
FLT10001
FLT10002
FLT10003
FLT10004
FLT10005
JFLT10006
/FLT10007
/FLT10008
FLT10009
FLT10010
FL.T10011
FLT10012
FLT1l0013
FLT10014
FLT10015
FLY10016
FLT10017
FLT10018
FLLT10019
FLT10020
FLT10021
FLT10022
FLT10022
FLT10024
FLT10025
FLT10026
FLT10027
FLT10028
FLT10029
FLT10030
FLT10031
FLT10032
FLT10033
FLT10034
FLT10035
FLT10036
FLT10037
FLT10038
FLLT10039
FLT10040

36



L=y

00172
00173
00175
00177
00260
00201
00203
00204
00205
00206
00210
00212
00213
00215
00216
00217
00220
00221
00223
00225
00226
00227
00230
00231
00233
00234
00235
00240
00243
00244
00245
00247
00251
00253
00254
00255
00256
00257
00260
00262
00263

42
43%
44%
45%
46%
4T
48%
49%
50%
51%
52%
53%
54
55%
56%
574
5%
59%
60%
61%
62%
63%
64%
65%
66%
6T
68%
5%
70%
T1*
72%
T3%
T4%
75%
T6%
T7%
78%
79%
80*
B1%
g2

60

70

20

90

100

110

120

130

140

HDO11C~FILTRL

CONTINUE

IFf (STORE(KMPLl+IFV}).LE.THMIN)
IF (STODRE(KMPL,IFV}).GE.THMAX)

GO TO 50
CONTINUE

IF (ION .EQ.

KPBEG
G3d TO 50
CONTINUE

IF (STORE(KMPL,IFV}.LE.THMIN)
IF (STORE(KMPL,IFV).GE.THMAX)

CONTINUE

IF {ION.LE.O)

10N
KPEND
CONT INUE

FILTYI(IJsIFV}
IF {ION.EQ.1}
IF [ION .EQ.

KPBEG
60 TO 120
CONTINUE

FILTL(IJWIFV)
IF {ION.LE.O)

10N
KPEND
CONTINUE

Go TO 110
GO T0 70

GO TO 90
GO TO 100

+ STORE{KMP1,IFV)}

[y

= {STORE{KMsIFV) + STORE(KMPL,IFV)) / 2.0

0) ION =1
= KMP1

GO T 120
= =1

= KM

= AMAX1{STORE[KM,IFV}
GO TO 120
0} ION =1
= KM

GO TO 120
= -1

= KM -1

IF (ION) 130+190,140

CONTINUE
KKPEND

IF ((KPEND — 2 * (KPEND / 2)} .£Q. 0) KKPEND

KPEND / 2 + 1

IF (LOOK.GE.2) GO TO 190

IF (ITON
ITON

LOOK

GO TO 190
CONTINUE
KKPBEG

+NE.

1)

ION = 0
0
0

KPBEG /7 2 + 1

IF ((KPBEG — 2 * {KPBEG / 2})

ITON
LOOK

Honu

1
LOOK + 1

+EQ. O} KKPBEG

KPEND /7 2

KPBEG /7 2

DATE

140770 PAGE

FLT10041
FLT10042
FLT10043
FLT10044
FLT10045
FLT10046
FLT10047
F1LT10048
FLT10049
FLT10050
FLT10051
FLT10052
FLT10053
FLT10054
FLT10055
FLT10056
FLT10057
FLT10058
FLT10059
FLT10060
FLT10061
FLT10062
FLT10063
FLT10064
FLT10065
FLT10066
FLT10067
FLT10068
FLT10069
FLT10070
FLT10071
FLT10072
FLT10073
FLT10074
FLT10075
FLT10076
FLT10077
FLT10078
FLT10079
FLT10080
FLT10081

3T



TE-H%V

HDO11C-FILTR1

00264 83% G0 TO 190
00265 B4* 150 CONTINUE
00266 85% DO 160 I=1,60
00271 86% 1F (STORE(I.IFV}I.GE.THMAX) GO TO 160
00273 BT 10N =0
00274 g8% ITON =0
00275 a9 LOOK =0
00276 9% G0 TO 170
00277 91 160 CONTINUE
00301 92 LOOK = LO0K + 1
00302 93% 170 CONTINUE
00303 Q4% ISCAN =1
00304 95% IF (J.LE.1.0R.I.GE.60) GO TO 190
00306 96 IM} =1 -1
00307 97 DD 180 J=1,IM1
00312 98% " STOREU(J,IFVY = STORE(YI,IFV)
00313 g% 180 CONTINUE
00315  100% 190 CONTINUE
00316  101% RETURN
00317 102% END
END OF UNIVAC 1108 FORTRAN V COMPILATION.
FILTRL SYMBOLIC
FILTR1 CODE RELOCATABLE
& HDG HDO11C~-FILTR?2

O *DIAGNOSTIC* MESSAGE(S)

25 JUN 70
25 JUN TO

DATE 140

12826851
12626651

T70 PAGE 38

FLT10082
FLT10083
FLT10084
FLT10085
FLT10086
FLT10087
FLT10088
FLT10089
FLT10090
FLY10091
FLY10092
FL.LT10093
FLT10094
FLT10095
FLT10096
FLT10097
FLTLOC98
FLT10099
FLTL10100
FLT10101

G 01517400
1 01522260
0 01522310

14
24
14

104 (DELETED) .
1 (DELETED)
27 :
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& FORy *

HDO11C~FILTRZ "

SUBROUTINE FILTRZ2

STORAGE USED [BLOCK,

EXTERNAL REFERENCES (BLOCK, NAME}

STDRAGE ASSIGNMENT FOR VARIABLES (BLOCKy TYPE,

elelen ]
0001
noel
0001
oool
0001
0ool
0001
6001
00C1
0001

001 *CODE
0000 *DATA
0002 *BLAMK

0003 FLAGS
0004 ROWS
0005 TIME

0006 ZERO
o007 AVRGR
00lo SHIFT
0011 NERRZ2S$
0012 NERR3$

000054
000344
000475
000601
000732
001072
001275
001416
001552
000133
001657

10L
140L

18oL’

220L
270L
310L
3600
4101
460L
ol

T26G

FILTR2,FILTRZ
UMIVAC 1108 FORTRAN Vv LEVEL
THIS COMPILATION WAS DINE ON

ENTRY POINT 001723

NAME, LENGTH}

001734
000061
015607
000005
000015
000001

0001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001

000201
000405
000542
000645
Q00767
noLl12
001306
001442
001605
001637
001670

2206 0018 F5018H
14 JUL 70 AT 17805859

100L
150L
190L
2301
280L
320L
3701
420L
470L
7016
1356

RELATIVE LOCATION,

0001
0001
0001
0001
nool
0001
0001
o001l
0001
0001
0001

000247
000441
000067
000650
001006
001130
001332
001507
000106
001641
001671

NAME)

110L
160L
20L

240L
290L
330L
380L
430L
soL

T04G
740G

DATE

0001
0001
0001
ognl
0001
0001
0001
0001
0001
0001
0001

140770

000265
000145
000546
000655
000102
0Ll T4
001401
001512
001705
001644
001674

PAGE

120L
167G
200L
250L
30L

340L
390L
4400
550L
26
7466

39
14 JUL 70

o001
0001
0001
0001
0001
0001
0001
0001
0001
0001
0001

1TE 5E&59.

000303 130L
000452 170L
000557 210L
000705 260L
001022 300L
001237 350L
001405 400L
001513 450L
000122 60L

001656 723G
000163 90L

93



-4V

0000
aooQ
cooo
0060
G003
gooo
0000
Q000
oQo2

00101
00103
00103
00104
00105
00105
00l06
onlo7
00111
00113
00115
00117
00120
ool22
fior24
ool26
Q0130
00131
00132
00133
00134
00135
00136
00137
00140
00141
00142
00143

000001
GoQ024
000021
000n014
000001
0on020
000010
000000
007433

T bt vt bt e e b b

1%
2%
Ak
4%
5
6%
T

9k
10%
11%
12%
13%
L4*
15%
16%
17%
18%
19%
20%
21%
22%
23=
24%
25%
26%
27%
28%

HDO11C-FILTRZ

DELT 0002 R 000000 ENGDAT
1 0004 1 000000 IBEGIN
ICNT3 0000 1 000022 TONT4
IPTV 0000 1 QOGO0T IPOINT
ISEND 0000 I 000004 YSTART
JCENTR 0004 I 000006 JEND
KK 0004 I 000011 KKPBEG
Loc 0003 1 000004 LOOK
STORE 0000 R 000015 TREF

SUBROUTINE FILTR2

0002
0co0
0004
0004
0Do0o
0000
0004
N004
0000

KT et bt 3 jef g et e D

001604
000013
000001
000004
000006
000011
000012
000014
000012

ENGRAT
TCENTR
IFV
IQUIT
ISTOP
Jd
KKPEND
LSTPTS
TSAVE

COMMON
1 r
COMMON / FLAGS
COMMON / ROMWS
1

ENGDAT(9,100) 4ENGRAT{9,50)+FILT1(40,51)
FILT2(9,53)+STORE(60,453)
ISCAN, ISEND,ITONy)LAST4LOOK

KKPBEG, KKPENDy KKSAVE,LSTPTS

COMMON / TIME N
DATA DELTY / 0.02
DATA NOISE /1
DATA TZIERO / 0.0
IF (INITL.FQ.1} GO TO 470
ISEND = 1 = TSEND
FF (ION «EQ. L)} NDISE =0
TF (ION EQ. -1 ,AND. NOISE .EQ. 1) IDON =0
IF (YSEND.EQ.0) GD TO 20
IF (ION.EQ.—1.AND.KKPEND,EQ.0.AND.ISTART.EQ.11} GO 7O 10
GO TO 550
10 CONTINUE
KKSAVE = KKSAVE - 1
TTSAVE = FTILTZ{KKSAVE 51}
ISTART =6
1STOP = ISTART + 4
GO TD 550
20 CONTINUE
CALL ZERD

GO TO (30+120,320),IPOINT

30 CONTINUE

IF (JON) 290,40,90

DATE

0002
0000
0004
0004
0003
0004
0004
0005
0000

?
/
/ TBEGINgIFVINITLoYON,IQUIT s IROWsJEND,JON, JROW
L}
/

140770 PAGE

R 002506
I-000016
I -000002
I1-000005
000002
000007 JON
-000013 KKSAVE
000000 N
000005 TTSAVE

FILT1
ICNT1
INITL
IROW
ITON

]

FLT20000
FLT20001
FLT20002
FLT 20003
FLT20004
FLT20005
FLT20006
/FLTZ20007
/FLT20008
/FLT20009
FLT20010
FLT20011
FLT20012
FLT20013
FLT20014
FLT20015
FLT20016
FLY20017
FLT20018
FLT20019
FLT20020
FLT20021
FLY20022
FLT20023
FLT20024
FLT20025
FLT20026
FLT20027

40

o0Qz
0000
0004
0003
0000
0004
0003
0000
0000

) pmd b bed b = ey KD

006476
000017
000003
000000
oooo23
000010
000003
000002
000003

FILT2
ICNT2
10N

ISCAN

-JROW

LAST
NOI SE
TZERO



SE-¥V

00146
00146
00146
00146
00147
00150
0ol51
go152
00154
00155
00156
00157
00160
00161
00162
00163
00164
Q0165
00166
00171
00172
00173
00175
00176
00177
00177
o0L1TY
00177
00177
00200
Qo202
00203
00204
0ozaes
go207
00207
goz207
00207
00207
oo210
00211

29%
30%
E e
3z
334
34%
35%
3%
37*
3 8%
39%
40%
41%
42%
43
B4
45%
4%
47%
48%
49%
50%
51%
52
53%
54%
55%
56%
57
584
59
60%
61%
62%
63%
64%
65%
66%
6T*
68%
69%

c
c

g EnRalel

SO0

HDCL11C~-FILTR2 . DATE 140770 PAGE

40 CONTINUE FLT20028
st shoofe e e o ke el oot o e e sl s e s o et e e sl ol ok ek s ol e et e skl otk e sl e fofkdolok ok kR FL T 20029
ION = 0y FILTER DATA PRIOR TO ENGINE FIRE SIGNAL. *FLT20030

ol s oo ot e ko s e o ool e o e oo o ot e o ek e ot e s e ol oo ool ol o ook o sl ke e e e o ok ok ook LT 200 3 1
50 CONTINUE ) FLT20032
ISTART = ISTART + § FLT20033
I1sTOP = YISTART + 4 FLT20034

IF (ISTOP.LE.4%0) GO TO &0 FLT20035
ISTART =6 FL.T20036

G TO 70 FLT20037

60 CUNTINUE FLT20038
KK = KK +# 1 FLT20039
CALL AVRGR (KK,ISTART,ISTOP) FLT20040

GD TO S0 FLT20041

T0 CONTINUE . FLT20042
KKSAVE = KK FLT20043

KK =0 FLT 20044
CALL SHIFT . FLT20045

Do 80 JJ=1,KKSAVE FLT200456

N =N+ 1 FLT20047
FILT2(Jd,51y = TZERO + (N - 1)} % DELT FLT20048

80 CONTINUE FLT20049
TSAVE = FILT2{KKSAVE+51) FLT20050 -

GD TOo 550 ' FLT20051

90 CONTINUE ’ FLT20052
ot o e e i s ok s Aol et ok ol o o ool ol e e e e s o o e el o e o e sl et e ek e et sl ekl ook Rk FL T 20053
ION = 1, FIRE SIGNAL 'CNY IS DETRECTED. CENTER WINDOW AMD *FLT20054
CONTINUE FILTERING PROCESS. *¥FLT20055

s e et e ool sk ool e e o ot e ke e sl s ol sl s e e sl e kol s e e skl e et ok e ko ok ok ok b ok kR R R FL T 20056
IF {ICENTR.EQR.1) GO TO 250 FLT20057

KK =0 FLT20058
ISTART = 6 FLT20059
TBEGIN = KKPBEG + 10 FLT20060

IF {TREGIN.GT.35) GO TO 270 ! FLT20061

100 CONTINUE FLT 20062
st ok e e o bk o e e o o ok sl s e ok e o o et e s okl o ek o e et ool sk ok sk e ok ok e ook ik s ek Rk ek EL T 20063
SCAN COLUMN OF FILT1 ARRAY CONTAINING THE FIRE CHANNEL TO LOCATE *FL.T20064

THF ROW WHICH FLAGS ENGINE COMMAND 'ON'. *FLT20065

ook 3o o st ok e s she ke oo s ol oo sk o ek ookl ok sl e e ol b e kot st oo ool e ook ke ook ke sk ok ok R FL T 200 66
ISTART = ISTART + & FLT20067
IsTOP = TSTART + 4 FLT20068

41
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00212
00214
00215
00216
00217
00220
00221
on221
nn2z21
060221
ngz221
00222
00223
00225
00226
ona22y
00230
00231
00232
00233
00234
00235
00236
00237
00240
00241
00242
00243
00244
00245
00246
00247
00250
00251
pozs2
00253
00254
00255
00256
00257
00260

TO*
T1*
T2*
T3*
Ta%
5%
Té6*
TTH
T8%
T9%
BO*
8%
82%
83
84%
85%
86%
87*
88%
89%
90x%
9l1=
92*
93%
94%
Q5%
6%
9T%
ELES
Qg
100%
101*
102%
103%
104%
105%
106%
107*
108%
109
110=

SO0

HOO11C-FILTRZ

IF [IBEGIN.GE.ISTART.AND.IBEGIN.LE.ISTOP) 60 TO 110

KK = KK + )
CALL AVRGR (KKoISTART,ISTCP)
N N+ 1

GO TD 100
110 CONTTNUE

FILT2{KKy51} = TZERO + (N - 1) * DELYT

DATE

140770 PAGE

FLT20069
FLT20070
FLT20071
FLT206072
FLT20073
FLT20074
FLT20075

e o 7 ok i o s o o o ok o o e ke e sl s o e s sl s ek e ofe o s el e e ki ol el shojo ek e R e ok ko kR kR Xk FL T 20076

BEGINNING OF FIRING FOUND IN SCAN.

ELEMENT DRDFRED SET OF NUMBERS FOR FIRST WINDOW CENTERING.
seofeoko o e e s e sl oo ool s ootk sl el sk ol ekl ol e ool sk o ke kol ol ek sk ek ok ko ok R Rk FL T 20079

Lac = IBEGIN ~ ISTART + 1
IE (KK .GE. 1) TSAVE = FILT2(KK,51)

120 CONTINUE
KK = KK + 1

GO TO (130,140+1504160+,200},L0C

130 CONTINUE

ISTART = ISTART — 2
1sToP = ISTART + &
CALL AVRGR {KKyISTART,ISTOP)
IP1v = TSTART + 2
FILT2(KK YFV) = FILTL{IPIV,IFY)
FILT2(¥K+51) = TSAVE + 0.0}2
TREF = FILTZ2(KK,51)
TSAVE = TREF
N = 0
TROW = KK
ICENTR =1
GO 10 240

140 CONTINUE
ISTART = ISTART = 1
1s70P = ISTART + &
CALL AVRGR (KKsTSTART,ISTOP)
IPIv = ISTART + 2
FILT2(KK,IFV} = FILTL(IPIV,IFV)
FILT2(KKs51) = TSAVE + D.0l6
TREF = FILT2(KK,51}
TSAVE = TREF
N =0
IROW = KK
ICENTR =1

LOCATE ROW POSITION IN FIVE *FLT20077

*FLT20078

FLT 20080
FLT20081
FLT20082
FLT20083
FLT20084%
FLT20085
FLT20086
FLT20087
FLY20088
FLT20089
FLT20090
FLY20091
FLT20092
FLT20093
FLT20094
FLTYZ20095
FLT20096
FLT 20097
FLT20058
FLT 20099
FLT20100
FLT20101
FLT20102
FLT20103
FLT20104
FLT20105
FLT20106
FLT20107
FLT20108
FLT20109
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LE=%V

onz2el
00262
00263
00264
00265
00266
00267
00270
00271
an272
00273
Q0274
0p27s
00276
00277
00300
00301
00302
00303
00304
00305
003086
c0307
00310
00311
Q0312
N0313
00314
00315
00316
00317
po3zo
00321
00322
00323
0n3zsa
00325
00326
on3ay
00330
00331

111%
112%
113
114%
115=
116%
117%
118«
119%
120%
121%
122%
123%
124%
125*
126%
127
1268%
129%
130%
131%
132%
133%
134%
135%
136%
137%
138*
139%
140%
141%
142%
143
144%
145%
146%
147%
148%
149%
150%
151%

150

160

170

180

190

200

HDN11C~-FILTR2

GO TO 240

CONTINUE

CALL AVRGR (KK, ISTART,ISTOP)
TPIV = ISTART + 2
FILT2{KK,IFV) = FILTIL(IPIV,IFV)
FILTZ2{KK,51} = TSAVE + 0.020
TREF = FILT2(KK¢51)
TSAVE = TREF

N =0

TROW = KK

ICENTR =1

GO TO 240

CONTINUE

60 TO (177,180,190),ICNT1
CONTINUE

ISTART = ISTART - 2
ISTOP = ISTART + 4
CALL AVRGR (KKyISTART,ISTOP)
FILT2{KK,51) = TSAVE + 0.012
N =0

ICNT1 = TCNTL + 1

G3 TO 160

CONTIMUE

KK = KK + 1
"ISTARTY = [STOP - 1
ISTOP = JSTART + 4
CALL AVRGR (KK,ISTART,ISTOP)
IPIV = ISTART + 2
FILT2{KKsIFV) = FILTLIIPIV,IFV}
FILT2(KKs51) = TSAVE + 0.024
TREF = FILT2(XKK,y51)
TSAVE = TREF

N =0

TROW = KK

IGNTL = ICNTL + 1

GO TO 160

CONTINUE

ICNT1 =1

ICENTR =]

GO TO 240

CONTINUE

DATE

140770 PAGE

FLT20110
FLT20111
FLT20112
FLT20113
FLT20114
FLT20115
FLT20116
FLT20117
FLT20118
FLT20119
FLT20120
FLT20121
FLT20122
FLT20123
FLT20124
FLT20125
FLT20126
FLTY20127
FLT20128
FLT20129
FLT20130
FLT20131
FLT20132
FLT20133
FLT20134
FLT20135
FLT20136
FLT20137
FLTZ20138
FLT20139
FLT20140
FLT20141
FLT20142
FLT20143
FLT20144
FLT20145
FLT20146
FLT20147
FLT20148
FLT20149
FLT20150
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BE-HV

00332
00333
00334
00335
00336
00337
00340
n0o341
00342
00343
00344
00345
00346
00347
00350
00351
00352
00353
00354
00355
00356
00357
003560
00361
00362
00363
00364
00365
00366
00367
cc3rl
oa3ve
00373
00374
00375
00376
00377
00400
00401
00402
00403

152%
153*
154%
155%
156%

157,

158%
159%
160%
lo1%
162%
163%
164%

. 165%

166%
167%
l68*
169%
170%
171%
172%
173%
174%
175%
1T6%
177*
178%
179*
180%
181%
182%
183%
184%
1a5x%
186%
187*
188%
189%
190*
191*%
192%

210

220

230

240

250

260

HDOL1C-FILTR2

GO TO {210+2204230),ICNT2

CONTINUE
TSTARY
IsToOP

Hon

ISTART - 2
ISTART + 4

CALL AVRGR {KKy+ISTART,ISTOP}

FILT2{KK,51)
ICNT2

GO TO 200
CONT INUE

KK

ISTART
15TOP

b 1}

mnn

TSAVE + 0.012
ICNT2 + 1)

KK + 1
ISTOP
ISTART + 4

CALL AVRGR {KKsISTART,ISTOP)

IPlv
FILT2(KK,IFVY)
FILT2(KK,y51}

GO TO 200
C INTINUE
TICNT2
ICENTR
CONTINUE
ISTART
IsTOP
CONTINUE

IF (ISTOP.LF.40)

LoC
TSTART
IsTOP
TTSAVF
KKSAVE

KK

CaLl SHIFT
IPGINT

G0 YO 550
CONTTINUE
KK

i h

[ L I (R [ I |

i

ISTART + 2
FILTL{IPIV,IFV)
TSAVE + 0.028
FILT2(KKy51)
TREF

0

KK

ICNT2 + 1

1
1
ISTART + 5
ISTART + 4

GO TO 260

10 — 40 + ISTART
LoC

Lac + 4
FILT2{KK,51)

KK

0

1

KK + 1

DATE

140770 PAGE

FLT20151
FLT20152
FLT20153
FLT20154
FLT20155
FLT20156
FLT20157
FLT20158
FLT20159
FLT201690
FLT20161
FLT 20162
FLT20163
FLT20164
FLT20165
FLT20166
FLT20167
FLT20168
FLT20169
FLT20170
FLTZ20171
FLT20172
FLT20173
FLT20174
FLT20175
FLT20176
FLT20177
FLT20178
FLT20179
FL.LT20180
FLT20181
FLT20182
FLT20183
FLT20184
FLT20185
FLT20186
FLT20187
FLT20188
FLT20189
FLT20190
FLT20191
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http:tISTOP.Lf.40

6E—-7V

00404
00405
00406
004067
00410
00411
00412
00413
00414
00416
00417
00420
00421
00422
00423
00424
00425
00426
00427
00430
00431
00432
00433
00434
00434
00434
00434
00434
00435
00437
00440
00441
00443
00443
00443
00443
00443
00444
00446
00447
00450

193%
194%
195%
196%
197%*
198
199
200%
201%
202
203%
204%
205%
20 6%
207*
208*
209%
210%
211%
212%
213%
21 4%
215%
21 6%
217*%
218%
219%
220%
221%
222%
223%
224%
225%
226%
227%*
228%
229#%
230%
231%
232*
233%

OO0

OoOoO0

HDO11C-FILTR2 DATE 140770 PAGE

CALL AVRGR (KK,YSTART,ISTOP) FLY 20192

N =N+ 1 FLT20193
FILTZ2{KK,51) = TSAVE + N * DELT FLT20194
FILT2(KKs521 = FILT2{KK,51) ~ TREF FLT20195

GO TD 240 FLT20196

270 CONTINUE FLY20197
TSTARY = ISTART + 5 FLT20198
1sTOP = ISTARY + 4 FLT20199

TF {I5TOP.GT.35) GO TO 280 FLT20200

KK = KK + 1 FLY¥20201
CALL AVRGR (KK,ISTART,ISTOP}) FLT20202

N =N+ 1 . FLT20203
FILT2{KKs51) = TZERO + (N - 1) * DELT FLT20204

GO TO 270 FLT20205

280 CONTINUE : FLT20206
KKSAVE = KK FLY20207

KK =0 F.T20208
CALL SHIFT FLT20209

LoC = IBEGIN - 35 FLY20210
ISTART =6 FLT20211
18TOP =10 FLT20212
IPOINT = 2 FLTY20213

6D TOD 550 FLT20214

290 CONTINUE ' FLT20215
seskokts et ek e oot ool s ot oo e el e ekl oK MR e e ke e Rl i e e otk ek R SR SRk K EL T 20 2 16
ION = -1, FIRE SIGNAL 'OFF' 1S DETECTED. GCENTER WINDOW AND *FLT20217
CONTINUE FILTERING PROCESS. *FLT20218

st e s ol e seole et ol o e s e o et o kol o o kst ottt e ok SRl otk o e RO R Ak ok ok EL T 202 19
IF (JCENTR.FQ.1} GO TN 250 FLT20220

KK =0 FLT20221
JEND = KKPEND + 10 FLT20222

"IF (JEND.GT.35) GO N 450 ) FLT20223
300 CONTIMUF FLT20224

SOl g e s ok ook s sk sk e el ek e s otk e sk ol o kol ek ek e e e ok e LT 20225
SCAN COLUMM OF FILT1 ARRAY CONTAINING THE FIRE CHANNEL TO LOCATE *FLT20226

THE ROW WHICH FLAGS ENGINE COMMAND *OFFY. *FLT20227
ekt e oo ootk ok s e ksl g ol sk e el ol ok SO ek i s ek Rl ko ol ke ook ok Rk R R FLT 202 28
TF [JENDLGF .ISTART.ANDL.JEMD.LE.ISTOP) GO TO 310 FLT20229
KK = KK + 1 FLT20230
CALL AVRGR {KK,ISTART.ISTOP) FLT20231
M =N+ 1 ’ FLT20232
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http:JCENTR.FQ.ll

0=y

0045)
00452
00453
00454
00455
00456
00457
00460
00462
00463
00464
00464
00464
00464
00464
00465
00466
00467
00470
00471
00472
Qo473
00474
00475
00476
00477
60500
005cl
00502
00503
00504
0O50D5
C0506
gosov
00510
00511
00512
00513
00514
00515
00516

234%
235%
236%
237T*
238*
239%
240%
241%
242%
243%
244%
245%
246%
24T*
248%
249%
250%
251%
252%
253%
254%
255%
256%
25T*
258%
259%
260%
261%
262%
263%
Rb4L*
265%
266%
267T*
268%
269%
2T0%
271%*
272*%
273*
2T4%

e NaNe Nyl

310

320

HDO1LC-FILTR2

FILT2{(KK,51) = TSAVE + N * DELT
FTLT2{KK,52) = FILT2(KKs51) -~ TREF
ISTART = ISTART + 5

IsYoP = ISTART + &

GD TO 300

CONTINUE

TSAVE = TTSAVE

IF (KK .GF. 1} TSAVE = FILT2{KK.51)
LOg = JEND — ISTARTY + 1
CONTINUE

KK = KK + 1

DATE

140770 _PAGE

FLT20233
FLT20234
FLT20235
FLT20236
FLT20237
FLT20238
FLT20239
FLYZ20240
FLT20241
FLT20242
FLT20243

e e e e o o ok ok e e ol oot sk o ok e e ke i ol o o e o ke o s ook 2ol b ok o ook o sk Kok s R etk kR KRR L T20 244

330

340

END OF FIRING FOUND TN SCAN. LOCATF ROW PDSITION IN FIVF

ELSMENT DROERED SET OF NUMBERS FOR SECOND WINDOW CENTERING.
s e e s e e s e st oo et et e okok e s sl ok ol ok e ookl e R ookt ek ok ok Rk ek ek ek sk R Aok R R R K | T 20247

G0 TO (330,340,35043604400),L0C
CONTINUE

ISTART ISTART - 2

IsTOP ISTART + 4

CALL AVRGR (KK,ISTART,ISTOP)
FILT2{KK+51} TSAVE + 0.012
FILTZ(KK,52) FILT2{KKy51) ~ TREF

TSAVE a FILT2(KKs51)
M =0

IPIV = ISTART + 2
FILT2(KKyIFV} = FILTL(IPIV,IFV)
JROW = KK

JCINTR =1

G0 TS 440

CONTINUE

ISTART = ISTART - 1
I1sTND = ISTART + 4
CALL AVRGR (KK,ISTART,I57T0P)
ip1v ISTART + 2

FILT2(KKyIFV)
FILT2(KK,51}

FILTI(IPIV,IFV}
TSAVE + 0.016

woH -

FILT2({KK,52) FILT2{KK,51}) =~ TREF
TSAVE FILT2(KK¢51)

N 0

JROMW KK

JCENTR 1

*FLT20245
#FLT20246

FLT20248
FLT20249
FLT20250
FLT20251
FLT20252
FLT20253
FLT20254
FLT20255
FLT20256
FLT20257
FLT20258
FLT20259
FLT20260
FLT20261
FLT20262
FLT20263
FLT20264
FLT20265
FLT20266
FLT20267
FLT20268
FLT20269
FLT20270
FLT20271
FLT20272
FLT20273
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TH=-4v

00517
60520
00521
00522
00523
00524
00525
00526
00527
00530
00531
00532
00533
00534
00535
00536
00537
00540
00541
00542
00543
0054%
00545
00546
00547
00550
N0551
00552
00553
00554
00555
D0556
00557
00560
00561
00562
00563
00564
00565
00566
00567

275%
276%
2T7T%
278
279
280%
281%
282%
283*
284%
285%
28B6%
287
288%
289%
290%
291*
292%*
293%
294%
295%
296%
297%
298*
299%
300%
301%*
302%*
303%
304%
305%
306%
307*
308%
309%
310%
311%
312%
313%
31 4%
315%

350

360

370

380

390

400

HDD11C-FILTR2

GO TO 440

CONTINUR

CaLL AVRGR (KKyISTART,ISTOP)
IPTV = ISTART + 2
FILT2{KKyIFY) = FILTLLIPIV,IFV}
FILTZ2(KK+51) = TSAVE + 0.020
FILT2{KKy52} = FILT2(KK,51) - TREF
TSAVF = FILT2(KK,51)

N =0

JROW = KK

JCENTR =1

GD TO 440

CONTINUE

GO TO (370,380,390}, ICNT3
CONTINUE

ISTART = ISTART - 2
15TOP = ISTART + 4

CALL AVRGR (KK+ISTART,ISTOP}

FILT2(KK,.51) = TSAVF + 0,012
FILT2(KK,52) = FILT2{KK,51} « TREF
ICNT3 = JCNT3 + 1

GO TO 360

CONTINUE

KK = KK + 1

ISTART = ISTOP ~ 1

1sTOP = ISTARY + 4
CALL AVRGR (KK,ISTART,ISTOP}
IPIV = TSTART + 2
FILT2(KK,IFV) = FILTI(IPIV,IFV]
FILT2(KK,5:) = TSAVE + 0.024%
FILT2{KK,52) = FILT2(KKy51) - TREF
TSAVE = FILT2{KK,451)

N = 0

JROW = KK

ICNT3 = ICNT3 + 1

GD TO 360

CONTINUE

TrNT3 =1

JCENTP =1

GO TO 440

CONTINUE

DATE

140770 PAGE

FLT20274
FLT20275
FLT20276
FLT20277
FLY20278
FLT20279
FLT20280
FLT20281
FLT20282
FLT20283
FLT20284
FLT20285
FLT20286
FLT20287
FLT20288
FLT20289
FLT20290
FLT20291
FLT20292
FLT20293
FLT20294%
FLT 20295
FLT20296
FLT20297
FLT20298
FLT20299
FLT20300
FLT20301
FLT20302
FLT20303
FLT20304
FLT20305
FLT20306
FLT20307
FLT20308
FLT20309
FLT20310
FLT20311

FLY20312 ~

FLT20313
FLT20314
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Th=yv

co570
00571
00572
00573
00574
00575
00576
00577
00600
00601

. go6n2

00603
00604
00605
00606
00607
00610
00611
00612
n0613
On6l4
00615
0oéels
00617
00620
00621
nos22
00623
00624
00625
00627
00630
00631
00632
00633
00634
00635
00636
00637
00640
00642

316%
317*
318%
319%
320%*
321%
322%
323
324%
325%
326%
327%
328%
329%
330%
331%
332x%
333%
334%
335%
336%
33Tk
338*¥
339%
340%
341%
342%
343%
344%
345%
346%
I4TH
348%
349%
A50%
351%
352%
353%
354%
355%
356%

410

420

430

440

450

460

HDDO11C-FILTRZ - DATE
GO TO (410,420,4230), ICNT4

CONTINUE

ISTART = ISTART - 2

15TOP = TSTARY + 4

CALL AVRGR {KK,ISTART,ISTOP)
FILT2({KK,51) = TSAVE + 0.012
FILT2IKK,52) FILT2(KK,51) - TREF

ICNT4 ICNT4 + 1

GO T0O 400

CONTINUE

KK = KK + 1

JROW = KK

ISTART = 1STOP

ISTOP = ISTART + &

CALL AVRGR {KKsISTART,ISTOP)

iPTV = [ START + 2
FILTZ(KKyIFV) = FILTLIIPIV,IFV}
FILT2{KK,5L) = TSAVE + 0.028
FILT2(KKy52) = FILT2{KK451) =~ TREF
TSAVE = FILT2{KK+51)

N =0

ICNT4 = ICNT4 + 1

GD TO 400

CONTINUE

ICNT 4 =1

JCENTR =1

CONTINUE

GO TO 240

CONTINUE

IF (ISTOP.GE.JEND) GO TO 460

KK = KK + 1 .
CALL AVRGR (XKsISTART,ISTOP} :
N =N+ 1

FILT2(KKs51} = TSAVE + N % DELT
FILT2{KK,52) = FILT2(KK,51}) - TREF
TSTART = ISTART + 5

IsTop = ISTART + &

GO TO 450

CONTINUE

IF (ISTOP.L%.38) GO TO 310

TSAVE = FILT2(KK,51)

140770 PAGE

FLT20315
FLT20316
FLT20317
FL.T20318
FLT20319
FLT20320
FLT20321
FLT20322
FLT20323
FLT20324
FLT20325
FLT20326
FLT20327
FLT20328
FLT2032%
FLT20330
FLT20331
FLT20332
FLT20333
FLT20334
FLT20335
FLT20336
FLT20337
FLT20338
FLT20339
FLT20340
FLT20341
FLT20342
FLT20343
FLT20344
FLT20345
FLT20346
FLT20347
FLY20348
FLT20349
FLT20350
FLT20351
FLT20352
FLT202353
FLT20354
FLT20355
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-GV

00643
00644
00645
00646
Q0647
00650
00651
00652
00653
0654
00655
00656
DO65T
00660
N0661
00662
00663
00664
00665
00666
00667
00670
00671
00672
00673
00674
00675
Q0676
00677
00700
00703
00706
00707
00711
00714
00715
00717
00720
00722
00725

‘00730

357%
358%
350
360%*
361%
362%
363%
364%
365%
366%
36TH
368%
369%
AT0*
3TL*
3T2%
373*
3T4%
3T75%
3T76%*
ITT*
378
379%
380%
381%
382%
383
384%
A85%
386%
38T%
3B8%
389k
A90%
391
392%
393%
394%
395%
396%
397T*

470

480

490

500

HDOL1C~FILTRZ2

KKSAVE

KK

CALL SHIFTY
Loc

ISTART

1STOP

IPDINT

GO TO 550
CONTINUE
IBEGIN
ICENTR

ICNT1

TCNT2

ICNT3

ICNT4

IPIV

IPOINT

IROW

TSTART
JCENTR

JEND

JROKW

KK

KKPBEG
KKSAVE

Loc

NOISE

TREF

TSAVE

DO 500 J=1,53
DO 480 1=1l,60
STORE(I,J)
CONTINUE

NO 490 1=1,9
FILT2{T4+J)
CONTINUE
STORE(T14d)
CONTINUE

DO 510 I=1.+40
DO 510 J=1,451
FILTI(I,J}

(L O | O | (T I O A AT 1 [

OO0~ O000O0Q OO PO O R mmp 50O

1

DATE

KK
0

JEND = ISTART + 1
10 -~ 40 + ISTART
TSTART + 4

3

140770

PAGE

FLT20356
FLT20357
FLT20358
FLT20359
FLT20360
FLT20361
FLT20362
FLT20363
FLT20364
FLT20365
FLT20366
FLT20367
FLTZ20368
FLT20369
FLT20370
FLT20371
FLT20372
FLT20373
FLT20374
FLTZ20375
FLT20376
FLT20377
FLTZ0378
FLY20379
FLT20380Q
FLT20381
FLT20382
FLT20383
FLT20384
FLT20385
FLT20386
FLT20387T
FLT20388
FLTZ20389%9
FLT20390
FLT20391
FLT20392
FLT 20393
FLT20394
FLT20395
FLT203956



h-yv

00731 398% 510 CONTINUE
C0734  399% DO 540 I=14+9
n0737  400% DO 520 J=1,50
N0T42  401% ENGRAT(I44) = 0.0
00743  402% 520 CONTINUE
00T45  403% D0 530 J=1,100
00750  404% ENGDAT(I+d} = 0.0
00751  405% 530 CONTINUF
00753  406% 540 CONTINUE
00755  407% 550 CONTINUE
00756 408 RETURN
00TST  409% END
END OF UNIVAC 1108 FCRTRAN V CGMPILATION.

FILTR2 SYMBOLIC

FILTR2 CODE RELDCATABLE
& HDG HDO11C~HGAMMA

HDOYIC-FILTR2Z

0 *DIAGNOSTIC* MESSAGE(S)
25 JUN T0
25 JUN TO

DATE 140

125 26L55
12626855

770 PAGE 50

FLT20397
FLT20398
FLT20399
FLT20400
FLTZ20401
FLT20402
FLT20403
FLT20404
FLY20405
FLT20406
FLTY20407
FLT20408

0 01523316
1 01536454
0 01536520

14
36
14

409
1
102

{DELETED)
(DELETED)



Sh=%v

&

THIS COMPILATION WAS DONE ON 14

SUBROUTINF

FORy *

HROL1 1C~HGAMMA DATE 140770 PAGE

HGAMMA y HGAMMA
UNIVAC 1108 FORTRAN V LEVEL

HGAMMA

2206 0018 F5018H

JUL TO AT 17L06E£03

ENTRY PCINT 000120

STDORAGE USED (BLOCK, MNAME,

0001
0000
conz

*CODE
*DATA
*BLAN

LENGTH)

000125
000042
K 000000

EXTERNAL REFERENCES (BLOCK,

0003

MERR3

$

MAME}

STORAGE ASSIGNMENT FOR VARIABLES [(BLOCK, TYPEF, RELATIVE LOCATION, NAME}

0000 R Q0DO01 PATHM ' 0000 R 000000 T 0000 R 000002 U
001c1 1% SUBRQUTINE HGAMMA (TFIsPFIT,GAMMAH) HGAMOQO0O
00103 2% T = 5.0 % {TFI + 459.7) / 9.0 HGAMOOO1L
00104 3% PATHM = PFIT / 14.696 : HGAMOOO2Z
00105 4% u =1.0/77 HGAMDOO3
00106 5% GAMMAH = la% + 1LeT916552 - 9.34946E+1 * U + 3.4401152E+3 * U * UHGAMOOO4
00106 6% 1 + (~1.58114958~2 + (T.371037E-5 + (-1.903277E-T7 + HGAMOOOS
cnldé T* 2 (2.560T7T3I4E-10 -~ 1.3934965E~13 * T) * T} * T) #* T} * T +HGAMOOO6
00106 8% 3 (9.5212948E=3 + {~9.4796595E~6 + 4.T7574151E-8 * PATM) *HGAMOOOT
0nl06 9* & PATM) % PATM — 9.8875463E-5 %* T * PATM + 3.9974179E-7 HGAMOOOS
00106 10= 5 * T % T % PATM = 3,391797E-8 * T *% PATM * PATM - HGAMO0O09
00106 11% 6 T.390389TE~10 ¥ T * T * T % PATM + 3,0774T794E~10 * T * HGAMOQ10
anlneG 12% . 7 T * PATM * PATM + 5.22405398=-13 % T %% & * PATM - HGAMOO11
001906 13% 8 4.6828143E-13 % T * T * T % PATM * PATM HGAMGO12

51
14 JUL 70

17T& 6& 3.586



G~y

HDO11C~-HGAMYA DATE 140770 PAGE 52

¢coloT 14#% RETURN ’ HGAMOO 13
00110 15% EMD HGAMOO14
END OF UNIVAC 1108 FORTRAN V COMPILATION. 0 *DIAGNOSTIC* MESSAGE(S)
HGAMMA SYMBOLIC 25 JUN 70 128426656 0 01541344
HGAMMA  CODE RELDCATABLE 25 JUN TQ 12826856 1 01541666
0 01541716

& HDG HDO11C-HZH

14
24
14

15
1
12

(DELETED}
(DELETED}



Ly—H¥

&

UNTVAC 1108 FORTRAN V LEVEL

FOR,*

HIHsHZ

SUBROUTINE HZIH

STORAGE USED (BLOCK,

0001
Qo000
0002

*CODE
*DATA
*BLAN

HDO11C—~-HZH

H

DATE 140770 PAGE

2206 0C18 F5018H
THIS COMPILATION WAS DONE ON 14 JUL 70 AT 17606&04

ENTRY POINT 000116

000123
00C043
K 00c000

EXTERNAL REFERENCES (BLOCK:,

0003

NERR3

$

NAME, LENGTH)

NAME)

STORAGE ASSTGNMENT FOR VARIABLES {BLOCK, TYPE, RELATIVE LOCATION, NAME}

0000 R 000001 PATM

00101
00103
00104
00105
00106
00106
00106
00106
00106
00106
00106
00106
00106

1%
2%
3%
L%
Sk
6%

8%
9k
10%
11%
12%
13%

[+ -BE B RS B T\

SUBROUTIN
T

PATM
u
H

0000 R 000000 T

nmuwunm

0000 R 000002 U

HZH {TFI+PFI1,2ZH)

5.0 * (TFI + 459.7) / 9.0

PFII / l4.696

1.0/ 7

1s0 =~ 2.6772676 + (1.8336324FE+2 - 5.3350829E+3 * U) *
U+ {2.1605597E-2 + (-1.0357253E~4 + (2.9241458E~7 +
(-4.4684258E-10 + 2.8380505E~13 *# T) * T} * T} * T} *
T + {~3.9254562E~3 + (2.5326543E-5 + 4.572284E-10 *
PATM) #* PATM)} * PATM + 6.192B9E-5 * T * PATM

- 2.949TS3E-T7 * T % T * PATM ~ 2.5910804E-T7 * T * PATM
* PATM + 5.8954277TE-10 * T % T % T * PATM +
B.7135669E-10 * T * T * PATM * PATM ~ 4.247153E-13 %
T %% 4 % PATM - 9.5916114E=13 * T #%3 * PATM * PATHM

HZIHO0G00
HZHO0001
HZHO0002
HZHOOQOO03
HIHO0O04
HZIHO0005
HZHO0006
HZHO0O00T
HZHOO00O08
HZHO0009
HZHO0010
HIHO0011
HZHO0O12

53
14 JuL 70

1TE 6E 4.T04



ekl

HRO11C~HIH

Dolo7 14% RETURM
0o1ln 15% END
ND OF UNTIVAC 1108 FORTRAN V COMPTILATION.
HZH SYMBOLIC
HZH CODE RELOCATABLE
& HDG HDO11C—-JHYDE

0 *DIAGNOSTIC* MESSAGE(S!
25 JUN 70
25 JUN T0O

DATE 140770 PAGE 54

12626658
12826858

HZH00013
HIHO0G 14

0 01542166
1 (€1542510
0 01542540

i4
24
14

15
1
12

(DELETED}
(DELETED)



by—-7v¥

& FORy*
UNIVAC 1108 FORTRAN V LEVEL
THIS COMPILATION WAS DONE ON 14 JUL TO AT 17806805

SUBROUTINE

HDO11C~JHYDE

JHYDE

STORAGF USED (BLOCK,

EXTERNAL

0001 *CODE
0000 *DATA
0002 *BLANK
0003 FACTOR
0004 FILES
0005 ROWS
2006 UNITS

REFERENCES

Qo007 NHDUS
o010 NIO1$
0211 N1O2%
002 NSTOPS
0013 NERR3S

STORAGE
0Qoo 000010
0001 000072
0001 NC0343
000l 0Qa0520
nool 000376
0001 000030
0001 000141
non4 P QO0000
0002 F NOlen4
nens 1 QQ0000

10F
135G
170L
210L
2526
30L
50L
BESFIL
ENGRAT
IBEGIN

JHYDE  JHYDE

ENTRY POINT 001031

NAME, LFNGTH)

001046
000136
015607
006533
000014
NoocoLs
000004

BLOCK, NAME)

ASSTGNMENT FDR VARIABLES

0001
Do01
0001
0001
0001
0001
0001
o003 R
0002 R
0004 T

(BLOCK,

000261
000306
000374
000523
000406
000653
000144
000000
002506
000001

2206 0018 F5018H

TYPE,

100L
140L
1801
220L
2556
3001
60L
BTAS
FILTL
I8L

0001
0001
0001
0001l
0001
0001
0001
00046
0002
0003

RELATIVE LOCATION,

200264
000311
000415
000526
no0s632
000731
000147
R 000004
R 006476
I 000146

NAME }

110t
150L
190L
230L
260L
310L
7oL
BIGX
FILT2
Ic

DATE

0001
0001
0000
0001
o001
0001
0001

140770

000011
000341
000043
000624
000635
000560
000253

0000 R 000006
0000 T 000001
0004 I 000002

PAGE

1156
1600
20F

240L
2701
3256
80L

BIGY

TDUMP

55

14 JUL 70

0001 ¢o0021
0001 000207
0001 000515
0001 000627
0001 000451
0001 000136
onot 000256
0002 R 000000
0003 I 000063
0005 I 000001

176 68 5.720

1206
1706
200L
2501
2726
40L
901
ENGDAT
18

IFY



os-4v

0004
0nos
0003
o000
nnos
0004
o003
0ne3

00101
00103
00103
00104
00104
00104
00105
00105
00106
00106
00107
00110
00110
00110
00111
00111
00111
00111
00112
00112
00114
00117
00117
00122
00122
00124
00125
00126
00126

000003
0Qo005
npnn23z
000003
Go0014
000012
000464
001545

TR bt vt bed et el bt

1%
2%
3%
4k
5%
6%

B
%
10
11=#
12%
13%
14%
15%
16
17=
18% c
19%
20% C
21%
22%
23 ¢
24%

26%
27%
28%
29% c

HDO1IC~JHYDE

000002 INITL
000006 IPLOT
0oono0 J
CO0011 KKPBEG
000001 MICROT
000013 NP
000005 SMLX
N03541 TABY1

ILINE 0005 1

IPC 0004 I

Is 0oon 1

K 0005 1

LSTPTS Q006 1

NLINES 0004 1

SCALE 0000 R

TABX2 QoD3 R
SUBROUTINE JHYDE
COMMNN
1 )
COMMON / FACTOR /
1 r
2 '
COMMON / FILES /
1 '
COMMON / ROMWS /

1
COMMON / UNITS

10 FORMAT(YOTHE COUNT VALUE,"El4.8,"y FOR CHANNEL®:I35? WAS
INE OF THE LIMITS FORT/?

]

/

ENGDAT{9+100) yENGRAT (9450} 4FILT11 404511}

0004
0005
0005
000s
0004
0003
0000
0003

T AT b= el e e el

000004
00N004
000006
onool2
000007
000315
000007
004537

FILT2(9,53) +STORE(60,53)
BYAS(51)4I8{51},1C(51),IRUNND, IS{51}+NPL{51]}
NP2{52) ¢ SCALE{51},TABX1{51,10),TABX2{51,20)

TABYL{51+10),TABY2(51,20)
BEGFILyYBLyIDUMP, ELINEINT,IPCsIPLOT,MLINE

MXFILE+NDPyNLINES +NP
IBEGINy IFVyINTTLyION, IQUIT s IROW, JENDs JONs JROW

KKPBEG y KKPEND, KKSAVE, LSTPTS
IOTAPE,MICROT, PLTAPE JUNIT

2. THOSE LIMITS ARE?,2F14.8}
20 FORMATI'OTHE MILLI-VOLT VALUE,'E14.84', FOR CHANNEL',I3,' WAS OUTSJHYDOO1l4
LTDE ONE OF THE LIMITS FOR*/¢ THE MILLI-VGLTS TO ENGINEERING UNITS JHYDOO15
THCSE LIMITS ARE',2El4.8)
* % CHECK FOR WORKING ON DUMP DATA RATHER THAN FILTERED DATA...
IF (IBUMP.EQ.L) GD TO 180

* * WORK ON FILTERED DATA...
DO 130 J=1,KKSAVE

2CALIBRATION TA4BLE.

PO 120 1=1,50

* % CHECK FOR SCALING OF DATA...
IF (IS{I}.EQ.0) GO TO 30
25% C % % SCALF DATA...

FILT2(J,10
G0 TO 110
30 CONTINUE

FILT2{J,1) * SCALE(I)

* % CHECK FOR USE OF CAL CURVE ON DATA...

INT
Tauir
JEND
KKPEND
MLINE
NP1l
SMLY
TaABYZ

DATE

0oQs
0005
c005
005
0004
0003
0002
0006

140770 PAGE

AT X e e ey el

-000003 JON

000005 IROW
000607 JON
000013 KKSAVE
00001¢ MXFILE
000400 NPZ
007433 STORE
00C003 UNIT

JHYDOOOO
JHYDOOO1
JRYDOOO2Z
JHYDOOO3
JHYDOOO4
JHYDOOOS5
JHYDOOO6
JHYDQOO7
JHYDOOCS
JHYD0OOO9
JHYDGCO10

OUTSIDE OJHYDOOL1
THE COUNTS TO MILLI-VOLT CALTIBRATION TABLEJHYDOO12

JHYD0O13

JHYDOO LS
JHYDOOLT
JHYDOO18
JHYDOO19
JHYDOO 20
JHYDOO21
JHYDOO 22
JHYDOO 23
JHYDOO 24
JHYBOO 25
JHYDOO 26
JHYDOO 2T
JHYDOO28

0006
0003
0005
0000
0004
0006
0003

I 000000
1 000231
I 000010
1 000002
I1-000011
R 000002
R 000547

-T10TAPE
TRUNNO
-JROW
LL
NDP
PLTAPE
TABX1



Is-yy

oo127
00127
00131
00131
o0l132
00132
00134
00134
nogL3T
00137
00141
00143
00143
00145
00146
00147
00150
0a151
Dols2
00152
00153
00154
00155
00155
00156
00157
00160
00161
00163
20163
00164
00164
0Cles
00l6S
00167
00167
no172
00172
00174
0o176
nol7re

30%
3%
32%
33%
A4%
35%
36%
37%
3g%
39%
40%
41%
42%
43%
44k
45%
46X
47k
48%
49%
50%
51 %
52%
53%
5 4%
5 5%
56%
5 7%
5 g%
59%
60%
61
62%
63%
64%
65%
66%
6T
68%
6%
70%

C % %

C * *

€ * *

(@]
*
*

(o]
*
#

‘c**

C % %

HDO11C-JHYDE -

IF (IC(1).EQ.0) GO TO 110

OBTATIN ADDRESS OF LAST POINT IN TABLE...
LL = NP1(I}

CHECK FOR DATA OUTSIDE OF TABLE...

DATE

140770 PAGE

JHYDOO 29
JHYDCO 30
JHYDOO31
JHYDOO32

IF (FILT2{J,T)eLT.TABXL(T41)ORLFILT2{J,1}.6T .TABXL(I,LL)}} GO TO 1JHYDOO32

150

PO 60 K=2,LL

FIND LOCATION OF POINT IN TABLE...

IF (FILT2(J.7).GT.TABX1{I,K}) GD TO &0

DETERMINE TFf EQUAL TO AN END POINT IN INTERVAL...
IF (ABS(FILT2(J,T1)-TABXL{TI+K)).LE.L.0E~06) GO TO 40
TF (ABS{FILT2{JsT)-TABX1(I¢K~1))alE.1.0E-06)
CALCULATE THE MILLI-VOLY VALUE FOR DATA...

BIGX TABX1({T14K) ~ TABXL{IsK~-1}

SMLX = FILT2(Js1) = TABXL{I4K-1}
BIgGy = TABYL(I,K} - TABYL{I,K-1)
SMLY = TABYL(I,K-1)

FILT2(J,11} = BIGY * SMLX / BIGX + SMLY
60 7D 70

STORES HIGH END NF INTERVAL...

CONTINUE

FILT2(J,1) = TABY1({I4+K}

GO TO 70

STORE LOW END DOF INTERVAL...

CONTINUE

FILT2(J,1) = TABYL{I+K-1}

GO TO 70

CONTINUT

CONTINUE

OBTAIN ADDRESS OF LAST POINT IN TABLE...
LL = NP2(1}

CHECK FOR DATA OQUTSIDE OF TABLE...

JHYDOO34
JHYDOO35
JHYDOO 36
JHYDOO37T
JHYDOO38
JHYDOO39
JHYDOO 4O
JHYDOO 41
JHYDOO 42
JHYDOO 43
JHYDOO 44
JHYDOO4S
JHYDOO 46
JHYDOOAT
JHYDOO 48
JHYDOO 49
JHYDOOSO
JHYDOOS1
JHYDOODS52
JHYDOOS3
JHYDOO54
JHYDOD 55
JHYDOO 56
JHYDOOST
JHYDOO58
JHYDOOS9
JHYDOOBD

IF (FILT2{Js1).LTaTABX2(I41}OR.FILT2(J,1}.GT.TABX2{I,LL}) GO TO 1JHYDOOGL

170

DO 100 K=2,LL

FIND LOCATION OF POINT IN TABLE...

IF (FILT2(J+1).6T.TABX2(I,K)1) GO TO 1laQ0

DETERMINE IF EQUAL TGO AN END POINT IN INTERVAL...

IF (ABSIFILT2(J,13~TABX2(I,+K)).LE.L.0E=-6) GO TO 80
TR (ABS(FILYZ2(JeT)=-TABX2(I,K-1}).LE.1.0E=6) GO TO 90
C % % CALCULATE THE ENGINEERING VALUE FOR DATA...

JHYDOOSH2
JHYDOO63
JHYDOO 64
JHYDOOAS
JHYDCO 66
JHYDOOBT
JHYDOO68
JHYDORSES

57



5%y

00200
00201
00202
002C3
00204
00205
002056
00207
00210
00211
00212
00213
00214
00216
00216
00216
00217
00221
Q0223
00225
00226
00226
on2z27v
00230
00236
0237
00237
00240
00241
00247
60247
nopz2sn
00251
00254
no254
00257
90257
00261
no2e2
00263
00263

Ti%
T2%
3%
T4k
T5%
T6*
TT*
T8a%
T9%
80*
81
82%
B83%
B4%
85%
86%
87
88%
89%
9%
gl
Q2%
Q3%
Q4%
g5%
96
9T
98
Q9%
100
101%*
102%
103%
104%
105%
106%*
107*
108*
109
110*
1115

o]

ao

20

100

110
T
% %

120
130
140

* %
150

HDOL1C~JHYDE

BIGX = TABX2{IsK) =~ TABXZ(I4K-1)
SMLX = FILT2(3,1} = TABXZ{I+K~1])
BIGY = TABYZ2(I+K) — TABY2(I,K-1)
SMLY = TABY2({T4K~1}

FILT2(J4,1} = BIGY * SMLX / BIGX + SMLY
63 TO 110

CONTINUE

FILT2(d+1) = TABY21{IK)

GO 70 110

CONTINUE

FILT2(J,1) = TABY2({IK-1)

GO TO 110

CONT TNUE

CONTINUE

CHECK FOR BIASING DOF DATA...
BIAS THE DATA...

IF (IB{1) «FQ. 1) FILT2(J4,I} = FILTZ2(Jd+I} + BIASI

CONTINUF

CONTINUE

CONTINUE

RETURM

WRITE ERROR MESSAGE...

CONTINUS

WRITE {6510)FILT2{JyI) T TABXL{I+1)+TABXL{I,LL)
CONTINUE

STOP

WRITE ERROR MESSAGE...

CONTTIMUS

WRITF (6,20)FTLT2(Js 11,14 TABX2(I41),TABX2(IsLL}
GO TO 160

WORK ON DATA T2 BE DUMPED...

CONTINUE

DD 299 J=1,60

Do 280 I=1,50

CHECK FOR SCALING OF DATA...

IF (IS{1}.EQ.Q) GO TO 190

SCALE DATA...

STORE(Jy 1) = STORE{J,I} * SCALE(I)
GO To 270

CONTINUE

CHECK FOR USE OF CAL CURVE GN DATA...

DATE

140770 PAGE

JHYDOOTO
JHYDCOTL
JHYDOOT2
JHYDOOTA
JHYDOO T4
JHYDOO TS
JHYDOOT6
JHYDOOTT
JHYDOOTS
JHYDGOTS
JHYDOO8O
JHYDOOS1
JHYDOO 82
JHYDOOD 83
JHYDO0 84
JHYDOOEBS
JHYDOOBS
JHYDOOBY
JHYDOO8S
JHYDOOBYS
JHYDOO90
JHYDOOO91
JHYDOO92
JHYDO0O93
JHYDO0094
JHYDOQ 95
JHYDOOD 26
JHYDOOO9T
JHYDCO 98B
JHYDOOSS
JHYDO100
JHYDO1C1
JHYDO102
JHYDO103
JHYDO104
JHYDD105
JHYDO106
JHYDOLOT
JHYDO108
JHYDO109
JHYDO110

58



1374

00264
00264
no266
00266
00267
Q00267
00271
D0271
00274
60274
00276
G0300
092309
00302
00303
00304
00305
00306
00307
003NT
00310
00311
o312
00312
00313
00314
¢03is
00316
00316
00320
00321
00321
cn3az
no322
00324
0C324
20327
no327
00331
00333
00333

112
113%
11 4%
115%
116%*
11 7%
118
119%
120%
121
122=
123
124%
12 5%
126%
127
128%
129%
130=%
131%
132%
133%
134%
135%
136%
137
138%
139
140*
141%*
142%
143%
144%
145%
146%
147
148%
149%
150%
151%
152%

E3

#

#

*

* %

220
* x
230

HDO11C~JHYDE

IF {IC(1}.EQ.0) GO TO 270

OBTAIN AODRESS OF LAST POINT IN TABLE...
LL = NPLI(I}

CHECK FCR DATA OUTSIDE OF TABLE...

DATE

140770 PAGE

JHYDO111
JHYDOL112
JHYDOL13
JHYDO114

IF (STORE(JyI}LT.TABXL(I+1)aDR.STORE(J,I}.GT.TABXLI(I,LL)} GO TO 3JHYDOLL5

160

DO 220 K=2,LL

FIND LOCATION OF POINT IN TABLE...

IF (STORELJL,I).GT.TABXI{I,K}) GO TO 220

DETERMINE IF EQUAL TO AN END POINT IN INTERVAL...

TF (ABS(STORE{J+T)-TABX1{1,4K}).LF.1.0E-6) GO TO 200
IF (ABS{STORE(J4]1}-TABXL{I4K~1}).LE.1.0E~6) GO TO 210

CALCULATE THE MILLI-VOLY VALUE FOR DATA...
BIGX = TABXI{TyK} = TABXL{Is+K~1)
SMLX = STORE(JsI) ~ TABXL(I¢K-1}
BIGY = TABY1(I,K) - TABY1(I,.K-1}
SMLY = TABYI(IsK-1}

STORE(J,T) = BIGY * SMLX / BIGX + SMLY
GO TO 230

STORE HIGH END OF INTERVAL...

CONTINUE

STORE(JHT) = TABYL(IK)

G0 TO 230

STORE LOW END OF INTERVAL...

CONTENUE

STORE (J.1) = TABYL{I4+K-1)

GO TO 230

CONTINUE

OBTAIN ADORESS OF LAST POINT IN TABLE...
CONTINUE

LL = NP2(1}

CHECK FOR ODATA OUTSIDE OF TABLE...

JHYDO116
JHYDOLLT
JHYDO118
JHYDO119
JHYDO120
JHYDO121
JHYDO122
JHYDO123
JHYDO124
JHYDO125
JHYDO126
JHYDO127
JHYDO128
JHYDO129
JHYDO130
JHYDO131
JHYDO132
JHYDO133
JHYDO 134
JHYDOL135
JHYDOL136
JHYDD137
JHYDOL138
JHYDO139
JHYDO 140
JHYDO141
JHYDO142

IF (STORE(J 1) ALY .TABX2{TI 41} ORSTORE(J,I).GF.TABX2{IsLL}} GO TO 3JHYDO143

11¢
B0 260 K=24LL

C % % FIND LOCATION OF POINT IN TABLE...

IF (STORE(J,1).GT.TABX2(I,K}) GO TD 260

C * % DETERMINE IFf EQUAL TO AM END POINT IN IMTERVAL...

IF {(ABS(STORE{J,I)-TABX2({1,K}).LE.L.OE=6) GO TO 240
IF (ABSISTORE(JsI)-TABX2(I4K-11).LE.L1.Q0E=0) GD TO 250

C ® % CALCULATE THE EMGINEERING VALUE FOR DATA...

JHYDO L 44
JHYDOL4S
JHYDO 146
JHYDO147
JHYDOL48
JHYDO149
JHYDOLS50
JHYDO151

59



kii

HDO11C—-JHYDE DATE 140770 PAGE 60
00335 153% BIGX = TABX2{T,K) = TABX2(I,K~-1) JHYDO152
00336 154% SMLX = STORE(Js1} — TABX2(I+K-1) JHYDO153
00337 155% BIGY = TABYZ2{I,K) = TABY2(I+K~-1) JHYDO154
00340 156% SMLY = TABY2(I,+K-1} JHYDOL55
n0341 157= STORE{J,I} = BIGY * SMLX / BIGX + SMLY JHYDO156
00342 158% GO TO 270 JHYDO 157
00343 1509% 240 CONTINUE JHYDO158
0N344 160% STORE{J,I} = TABYZ2{I,K) JHYDO159
GN345 lel* G0 T2 270 JHYDO160
00346 162% 250 CONTIMUE JHYDO161
00347 163% STORF{J,y11} = TABY2(I4K-1) JHYDO162
00350 164% G0 TO 270 JHYDO163
00351 165 260 CONTINUE JHYDO164
on3st leb* C * % CHECK FOR BIASING OF DATA... JHYDO 165
00351 167 C * & BJAS THE DATA... JHYDO 166
00353 168% 270 CONTINUE JHYDO167
00354 169% IF {TB{1) .EQ. 1) STORE{JsI} = STORE(J,I) + BIAS(I) JHYDO168
on3sé 170%* 280 CONTINUE JHYDO169
00360 171* 290 CONTTINY® JHYDO1TO
00362 172% GO TG 140 JHYDO171
on3s2 173% C * % WRITE FRROR MESSAGE... JHYDO172
00363 174% 300 CONTIMUE JHYDO173
00364 175% WRITE (6,1Q)STORE{(J+I),I,TABXL(T41),TABXL(I,LL) JHYDO174
00372 176% IF (MICROT.EQ.17) WRITE (MIGROT,10JSTORE{JsI)4I,TABXI{I,1),TABX1(YJHYDOLTS
0372 177% 1yLL) JHYDO176
00401 178% GO TO 160 JHYDO 177
00401 179% C * % WRITE ERROR MESSAGE... JHYDO 178
00402 180%* 310 CONTINUF JHYDO179
00403 181% HRITF (64,200STORELJT 12T TABX2(T,1),TABX2({I,LL) JHYDO18O
00411 182% IF (MICROT.EQ.17) WRITE (MICROT,20)STORE(Js+I)»1,TABX2(1,1),TABX2(1JHYDOLB]
00411 183% 1o1L) JHYDO182
Ch420 184% GO TO 160 JHYDO183
co421 185% END JHYDO184
END OF UNIVAC 1108 FORTRAN V COMPTLATTON. 0 *DIAGNOSTIC» MESSAGE(S)
JHYDE SYMBOLIC 25 JUN 70 12827801 0 01543010
JHYDE CODE RELOCATABLE 25 JUN 70 12827801 1 01550046
0 01550112
& HDG HDO11C-0GAMMA

14
36
14

185
1
62

(DELETED)
(DELETED)
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584V

&

UNIVSC 1108 FORTRAN V LEVFL

FOR, *

HDO11C~0GAMMA DATE 140770 PAGE

DGAMMA, OGAMMA

2206 0018 FSO18H

THIS COMPILATION WAS DONE ON 14 JUL 70 AT 17806608

SURRGUTINE OGAMMA

ENTRY POINT QOC111

STORAGE USFD (BLOCK, NAME, LENGTH)

0001 *CODE 000115
goeoe *DATA 000034
0002 *BLANK 000000

EXTERNAL REFERENCES (BLOCK, MAME)

GGo3

NERR3

$

STORAGE ASSIGNMENT FOR VARTABLES (BLOCKs TYPLy RELATIVE LOCATION, NAME)

0000 R 000001 PATM

0000 R 000000 T

00101 L* SUBROUTINE OGAMMA (TOI,POIT,GAMMAD) 0GAHMO000
00103 2% T = 5.0 * {TOI + 459.7) / 9.0 0GAMODOL
00104 3% PATM = POIT / 14.696 0GAMDOO02
00105 4% GAMMAD = le4 - 1.T7457824E-2 + (1.9357917E-4 + {-T7.2588636E-T7 + 0GAMO0O3
00105 5 1 (1.0841843E-9 ~ 1.254912E-~12 * T} * T) *¥ T} * T + 0GAMOOQO4
00165 6% 2 0.16343016 * PATM + 1.4833429E-3 % PATM * PATM - 0GAMCOO5
00105 T* 3 5.303302E-8 * PATM **% 3 - 2,233296TE-3 % T * PATM + 0OGAMO006
00105 B 4 1.1515558E-5 % T % T ®* PATM - 1.3824483E-5 * T % PATM 0QGAMDOOT
00105 9% 5 ¥ PATM - 2.66528B2E~8 * T % T % T * PATM + 4.2607112E-80GAM0O00S
00105 1G% 6 * T % T % PATM %= PATM + 2.2589584FE-11 * T %% &4 % PATM DGAMOOO9
00105 11* 7 - 4.3236307E~11 * T *%3 & PATM * PATM 0GAM0OO10
00106 12% RETURN 0GAMOO11
00107 13% END OGAMO012

61
14 JUL 7O

176 68 B.710



95-4y

HOO11C-0OGAMMA DATE 140770 PAGE 62

END OF UNIVAC 1108 FORTRAN V COMPILATION. 0 *DIAGNOSTIC* MESSAGE(S)
25 JUN 70 12627602 0 01551656 14
12627602 1 01552144 24

OGAMMA SYMBOLIC
OGAMMA  CODE RELOCATABLE 25 JUN TO
0 01552174 14

HDG HDOI1C-DUTPUT

13
1
11

{DELETED)
{DELETED)



LE=T7Y

£ FOR,*

UNMTIVAC 1108 FORTRAN V LEVEL
THIS CCMPILATION WAS DONT ON 14 JUL 70 AT 17606609

HDO11C-0UTPUT

QUTPUT,OUTPUT

SUBRQUTINE QUTPUT

STDRAGE USED (BLGCK,

0601
onoo
0902
0003
0004
0095
nGoe6
0007
ao10
0011
0012

*CDDE
*DATA
*BLANK
COMRAT
ENG
FACTOR
1C7T
LABELS
ROWS
UNTTS
FILES

EXTERNAL REFERENCES

0013
2014
novs
1C1é
LT
0020
ng21
onz2e2
0023

NWDUS
NID2$
NID1%
NHBUS
NERR2$
NEXP1S
MREWS
NRDU$
NERR3S$

ENTRY PCINT

22G6 0018 F5018H

002767

NAMEZ, LFNGTH)

003004
001213
015607
goons2
000022
noes533
030012
000320
000015
000C04
a00C14

(BLDCKy NAME)

STOPAGE ASSIGNMENT FOR VARIABLZS (B8LOCK, TYPE,

6eoo
6001

600560 10F

001644 10516

Q000
0000

0N0T13 1G0F
000736 110F

RELATIVE LOCATION, NAME)

3301
0001

001505 10016
002056 11456

DATE

0001
0001

140770 PAGE

001614 1034G
002102 11566

63

14 JUuL 70

0001
0000

176 65 9.759

001626 10426
000763 120F


http:ASSIGN~F.NT
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0001
5001
0001
nGO1
0001
0001
0001
0001
0001
0001
nool
0001
0001
2001
0001
0001
0001
0onol
0001
0001
0000
0003
0003
0004
0004
0004
0002
0002
0000
no12
0000
no10
0012
0012
0003
0005
0000
0010
0010
0007
0010

R el R R o R e W e - e o T B B« B+ B |

ng213y
0C2503
002613
106041
000167
000304
000242
Qoo272
000343
001047
001156
000612
000667
900770
001667
301104
0602311
002606
002676
001344
000673
000001
000004
N0oo0s
000006
000011
co0oo00
C064T6
000120
000001
000214
000001
0¢o004
30005
000021
000232
oons3z2
000010
000011
Q00010
no0014

HDG11C—-0UTPUT

12016
13366
14076
170L
200L
240L
2746
3106
3346
370L
410L
435G
4646
5206
540L
567G
600L
6400
660L
7016
80F
ATTC
CFSTDV
CF4
DCSTAR
DPH
EMGDAT
FILTZ
TALPHA
isL
IDATA
IFV
INT
IpC
IRATED
IS5
ITYPE2
JROW
KKPBEG
LABELS
LSTPTS

0001
06001
0001
000l
0001
0col
0c0l
onol
ooCl
oo
0001
0001
0001
0001
0001
0001
0001
Go0L
0001
0001
0000
0012
0003
oooo
0004
0004
noo2
0naG3
0005
0000
0012
oooo
0010
0012
0000
0000
o000
0000
colo
Q00T
0000

Rl R N R e e B < I B = I« B+ B+ I

002250
002526
0g2707
naon2s
200176
coo312
000460
000624
000740
c01113
a00527
000620
G0l416
001560
001035
002132
002363
001246
01311
001355
N00675
000000
000005
c00000
GooooT7
cogoL2
001504
¢00020
000063
ooosz27
000002
000546
ce0oo03
000006
000551
000540
000533
000544
Qoon12
000072
000556

12366
13506
14426
176G
210L
250L
2801
3100
3401
380L
4116
441G
4704
520L
5446
S570L
610L
6456
6636
TO66G
90F
BEGFIL
CFSy
CIvV
DHO
DPC
ENGRAT
FSTD
IB
IBLANK
IDUMP
160
10N
1PLOT
IREC
ISKIP
ITYPE3
JROW]
KKPEND
LABENS
Lit

0001
0001
0001
0001
0001
0001
0601
2001
0001
0001
0001
noo1
0001
0001
0001
0001
ono1
0001
0001
000t
0004
00o0s
0004
0003
0004
0003
0003
D004
3010
0005
0oCo
nooo
0011
a00T
0610
0003
0000
0000
0010
0007
0000

Bt et b b b e b b e b b = D R T DR DR

Q02301
002555
002731
000064
000200
000362
000477
000300
D00354
001133
000536
001372
001471
0ooTTY
nozoov
002156
002437
002630
002745
001433
nooooo
000000
000002
000006
000010
000013
000016
000013
000000
000146
000537
000550
000000
000000
000005
ooonz2
000547
000553
000013
000236
000552

12536
13646
14536
180l
2201
260L
290L
3146
3416
390L
415G
450L
490L
524G
550t
580L
6201
650L
67T0L
T476
AC
BIAS
CFl
CSTASD
Doo
DPOS
EPS

G
IBEGIN
ic
10Ul
IGD1
IOTAPE
IPOINT
TROW
1sPS

J

J1
KKSAVE
LABRAT
M

DATE 140770

cogl
coel
0000
0001
0001
0001
Q000
0001
0001
0000
0001
4001
000
0001
0001
0001
0001
0001
0001
0001
c003
0003
0004
0003
0003
0003
0003
0004
oooe
0000
0000
0012
06000
0000
0000
0000
0010
0004
0004
0000
0011

P g K X bt ol el =t b el b bl el D DO RODOA

002313
002600
001100
000157
000072
000231
000603
000632
001005
000605
001204
000660
000625
0015606
002111
002230
001203
001267
001333
001441
000000
000002
0noco3
000007
000011
000015
000017
000014
000541
000132
000530
000003
000366
000543
000545
000506
000006
000015
000017
000555
000001

PAGE

12636
13766
150F
190L
224G
2676
30F
320L
350L
40F
420L
4606
50F
530L
560L
590L
6236
6516
6T46
156G
At
CFNSY
CF2
CSTAT
DPF
ECFS
ETAC
GAMMA
IBEGN1
ICAN
TEND
ILINE
IDUTLB
IPRINT
IROW1
ITRY
JEND
X

KO

Ly
MICROT

64

0000
0000
0001
0000
0001l
0001
0001
0001
0001
oool
0001
0001
0001
0001
0001
0000
0001
0001
0000
0001
0004
0003
0004
0003
0003
0003
0002
0000
0000
0006
0000
0010
0000
oelo
0005
0000
0010
0004
0000
0000
0012

go1o020
001055
000037
0Qos7TT
000250
000442
000544
000675
001041
001153
001363
001413
001473
colo27
¢o1075
000653
002455
001300
000671
001454
R 000001
R 000003
R 000004
R 000010
R Qo002
000014
002506
000526
000542
000000
000232
Qooo02
000246
000004
-000231
000531
Goooo7
000016
000554
000557
000007

bt bl b KT Pt pet ef Bt e et Bk g bt 4 O T

130F
140F
160L
20F
230L
270t
300L
33oL
360L
400L
430L
460L
500L
5406
5636
60F
630L
65606
T0F
7626
AT
CF3TD
CF2
CSTATS
DPFS
ECFSTD
FILT1
I
IBEGN2
IET1
IFND
INITL
101
IQUIT
IRUNND
ITYPEL
JON
KF

L

LLL
MLINE



655V

0co3
gol2
D000
0003
0003
3003
0005
0005
0011

00101
noln3
00104
00105
onins
00106
aoine
on107
00107
00107
00107
00Lo07
00110
oo1l1ln
00111
o111
0nll11l
00112
00113
00li4
00114
00Ll5
00116
0ol1é
00117
00117
00117
00117

npooz23
000012
000520
000025
000032
000036
000464
004537
I 000003

[ 0T T et s

1%
2%
Ik
4%

6%
T
g
9%

10%

11%

12%

13%

14%

15%

16%

17*

18%

19%

20%

21%

22*

23%

24%

25%

26%

27%

28%

HDOL11iC-QUTPUT

DATE 140770 PAGE

MRS 0004 R 00OD20 MWH 0004 R 000021 MWD 0012 1
NLINFS 006 1 000001 NOCONV 0012 I Q00013 NP Q005 1
NWRD 0000 I 000534 NWRD1 0000 I 000535 NWRD2 0000 1
PCCI 003 R 000026 PCCIA 0003 R 200027 PCE G003 R
PFO 0063 R 000033 PFDS D011 1 000002 PLTAPE 0003 R
PODS 0003 R 000037 RFD 0003 R 000040 RFDS 0003 R
SCALE 0002 R 007433 STODRE 0005 R 000547 TABX1 0005 R
TABY?2 0003 R 000043 TFD 0003 R 000044 TFDS 0003 R
UNIT 0003 R 000047 WODOTFS 0003 R 000050 WDOTOS 0003 R
P
SUBROUTINE OQUTPUT
INTFGER BEGFILsPLTAPESUNIT
REAL Ky KF 3 KOy MWHs MWD
DIMENSION CIV(BO)yIALPHA(LO}, ICANI50),IDATA(14),IFND(12)
I y 101{8C)sTOUTLB(BDYITRY{10)4NWRD(6)
COMMON ENGDAT(9,100) yENGRAT {9,501 FILTL{40,51)
1 + FILT2(9,53),5STORE{60,53)
COMMON / COMRAT 7/ AE2ATTCCFNSV2CFSTD,CFSTDV+CFSV,CSTASDCSTAT
1 v CSTATS:DPF+DPFS»DPOSHECFSTDECFSy EPSyETAC, FSTD
2 s IRATED,ISPS,MRS+PAB+PCCI+PCCIAZPLE¢PCS,PDOLPFD
3 y PFDSyPNSS,POD,PODS  RFD,RFDSROD,RODS, TFD,TFDS
4 s TOD,TODS,WDOTFS s WOOTOS 2 WDCTYTS
COMMON / ENG /! AC4ATsCFLyCF24yCF3,CF4,DCSTAR,DHD, D00, DPHsDPDL G
1 s GAMMA K oKF 3 KOy MHH , MHO
COMMON / FACTOR / BIASIS51)4+1IB{51)+1C{51),IRUNNDOISI5L}yNPL{5]])
1 v NP2{52)SCALE(51}),TABX1(51,10),TABX2{51,20}
2 r TABYL(51,10},TABY2(51,20)
COMMON /7 ICT / ICT1,NOCONVI9)
COMMON / LABELS / TPOINTI(B),LABELS{S50),LABENS(100),LABRAT{50}
COMMON / ROMS f IBEGINs IFVINITL,ION,IQUIT,IROW, JENDy JONyJROW
1 v KKPBEGsKKPENDyKKSAYE,LSTPTS
COMMON / UNITS / I1O0TAPE,MICROT, PLTAPE,UNIT
COMMON / FILES / BEGFIL,IBLsIDUMP,ILINE;INT,IPC,IPLOT+MLINE
1 y MXFILE,NDP,NLINES,NP
DATA {TALPHA(I),1I=1,10)/ Q000000000060,0000000000061
1 sy 0C00000000062,0000000000063
2 » 0000000000064 ,0000000000065
3 + 0000000000066+ 0000000000067

~

000010 MXFILE
000315 NP1
000536 NHRD3
000030 PCS
000034 PNSS
000041 ROD
001545 TABX2
000045 TOD
000051 WDOTTS

QUTPOOOO
ouTtePCoOlL
ouTPODODO2
CuTPOOQO3
QUTPOOO4
OUTPOOO0S
OUTPDOOG
ouTPOOOCT
QUTPQOOS
ouUTPOOQO9
ouTPOOLO
ouUTPOO11
ouTPOOL12
DUTPOCL3
OUTPOO14
OUTPOQLS
QUTPOOLS
ouTPOOLY
OouUTPOO18
ouTPOOL9
QUTPOO20
ouUTP0021
auTPOO22
ouTPOOZ23
OUTPOOZ24
ouTPOD25
OUTPOO26
ouTpoOO27

0012
0005
0003
0003
0003
0003
Q005
0003

X D0 R0 -

000011
000400
000024
000031
000035
000042
003541
000046

NDP
NP2
PAB
PDO
POD
RODS
TABY]
TODS



09-ty

00117
onlizi
€a123
60125
60125
00125
00125
60125
60125
00125
00125
60127
col127
00127
00127
00127
0013}
00133
0n135
00137
00137
no137
00141
00143
0145
00147
00147
00150
00151
00152
00152
00153
0n153
00154
00154
CO155
00156
Q0157
00157
00160
00160

29%
A0%
31%
32%
33%
B4k
35%
36%
37T
38%
39%
40%
41%
2%
43%
44
45%
46%
4T
48%
49%
50%
51
52%
53%
54%
55%
56%
5T%
5 8%
59%
60%
61%
62+
63%
e
65%
66
6T*
6 8%
69%

100 FORMAT( /°

HPO1IC-DUTPUT

&
DATA IBLANK
DATA IEND
DATA {101(1)+1=1,32}
1
2
3
4
5
6
7
DATA (ITRY(I),1=1,10)
3
2
3
4
DATA 1ITYPEL
DATA TTYPER
DATA 1TYPE3
DATA {NWRD{T),1=1,6)
1
2
DATA NWRD1
DATA NWRD2
DATA NWRDA

10 FOPMAT{/?

20 FORMATIS(2X4A641X:F1L0.4))
30 FORMATI('1Y)
40 FORMATI(/*

R R e T I A I I N L A )

8LOCK V OUTPUT —
113, == TEST NO. == "3:A64/)

DATE
0Cc0000000007C,D000000000071
0000000000000
G6HCASEND
GHAC ySHAE 1 6HAT s 6HCF1
6HCF2 +6HCF3 . ,6HCF4 » 6HDCSTAR
6HDHO y5HDOO ¢ 6HDPH » 6HDPO
&6HG »SHGAMMA ¢ 6HIDUMP 4 6HIPC
6HIPLOT L6HIRATED,6HK + 6HKF
6HKO + 6HMICROT ¢ 6HMWH y 6HMWO
6HNDP 1 SHNP 1 6HPAB » 6HPCS
6HPFDS s 6HPODS 4+6HTFDS 4 6HTODS

0009000000000,0000000000001
0000000000002,0000000000003
0000000000004,0000000000005
0000000000006,0000000000007
0000000000010, 0000000000011
1

2

3
0050505000505,0050500000505
0050500000005,0050000000005
0050000000000,0000000000000
52 :

23

42

DATA TAPE DUMP -~ RECDRD NO.

LFT7 .4y == SECY'//(5(2X+A6yFlla4))}

50 FORMAT(/?

60 FORMATL11® /"
1- RUN NO. == ¥Y,A64/}

70 FORMAT(13A6,A2)

B0 FORMAT(2X,13A64A2)

90 FORMAT( /¢
1RUN NO. =~ *5A6+/)

BLOCK T -— INPUT
8LOCK I-—- TABLES OF SCALES,

BLOCK II OQUTPUT —— RUN NO. —— Y4A6," -~ TIME C —= %,

BLOCK III OUTPUT —=— RUN NO. == "yA6y* -= TIME C -~ ¢,
LET.4y% == SFC == TIME R == ", ,F7.4,7 —— SEC*//(5{2X4A6yF1l.4))}
BLOCK I —— INPUT DATA --— LDAD SHEETS ~-= CARD INPUT -DQUTPQO61

140770 PAGE

/OUTPOO2B
F0UTP0O029
/0UTP0OO30
QuUTPOO31
QUTPOO32
OouTPO033
oUTPOO34
ouTPo035
OUTPOO36
ouTPQO37
/0UTPO038
oyTPoOO39
OUYTPOO4&0
OUTPOO4L
CUTPOO42
fO0UTPOO43
JOUTPO044
/OUTPOOQ4S
/OUTPLO46
ouTPOO4T
QUTPOO48
/0UTPOO49
/0UTPOOS50
/0UTPOOS1
/0UTPO052
OUTPOGS3
GUTPOOS54
OUTPOO 55
QUTPCO56
OUTPOODST
DUTPOO58
QUTPOOS59
OUTPOO60

ouTPOOS2
QUTPO063
auTPOGS4

CONSTANTS —— CARD INPUT VARIABLES -- OUTPOO65

1IASES ——~ CARD INPUT VARIABLFS -— RUMN NO. == ',Ab6}

DUTPOOGE

CALIBRATION CURVES AND BOUTPOO67

QuTPOO68

66



194V

0Clel
00161
nolez
00162
00162
00163
00163
0n163
00164
D0164
0nN165
00165
00165
00165
00166
00166
00170
00172
00173
00174
00175
00200
00201
00203
00204
no2os
onzne
00207
onz2il
00213
00216
co21v
00217
nQ2z0
00221
00221
09223
cn226
00230
Go232
00234

TO*
T1lx
T2
T3%
To
5%
T6%
TTx
T8%
To*
80%
81
ga=
B3
84%
855
Bo%
B7*
88%
89%
Q0%
1%
Q2%
93%
Q4%
95%
9hH%
g*x
9 8%
99k
100
101*
102%
103x*
10 4%
105%*
166%
107*
1c8%
109*

110% |

c
c

HDO1 LC~DUTPUT DATE 140770 PAGE

110 FORMAT( /* THE SCALING FACTORS FOR REQUESTED CHANNELS ARE ——=t// OQUTPCO6GY
14(2X s "CHYy 1% "PARAMY ;6 Xy VFACTORY ) /(4 (22X 1241 Xs A6+ 1% F10.42) ) OuTPOOTO
120 FORMAT( /' COUNTS TC MILLI-VOLTS CALIBRATION CURVE FOR CHANNEL ',QUTPOOTL
11241X%4A6s" CONSISTS DOF*I3,°% POINTS —=7,//2X+4(2X,*ABSCISSA/ORDINADUTPOOT2
2TE' 24X/ (2Xs4(FLO. 45" /'y FL0.4,2X) 1) ouTPOO72
130 FORMAY( /' MILLI-VOLTS TO ENG. UNITS CALIBRATION CURVE FOR CHANNEQUTPQOTS
IL*yI341X4A6,* CONSISTS OFT413," POINTS —=%//2Xy4({2X, *ABSCISSA/ORDIGUTPOOTS

ZNATEY 4 4X)/ (2Xp4(FL10.44" /' 4F10.4,42X1) ) OUTPOCTS
140 FORMAT(/* BIAS FACTORS FOR REQUESTED CHANNELS ==%//74(2X,'CH"Y,1X,'0UTPOOT7
1PARAMY s 4Xy "BIAS 43X /{4(2Xy12,1X4A064F10.4})) putPOO TS
150 FORMATI(/®* BLOCK IV DUTPUT == RUN NO. == *4464" == TIME C ~= ¥, ouTPOOT9
IFTe49% —— SEC == TIME P —= "4FT.4,% -~ SECY'//{2(2X4+A64F11.4),18X, QUTPOO8O
22(2Xh64FLlla4))) ouTPOOBL

* % CHECK FOR 'BLOCK I' OUTPUT... nuTPOOB2
IF (I8L.EQ.1) GO TO 470 QUTPGODSB3

# % CHECK FOR INITIAL PASS TO CREATE AUTPUT LABELS... ouTPNOBL
IF {IPUl.NE.1) GO YO 180 ouTPO08S
ISKIP = § % IPC cuTPOOBS
1cr1 =0 QuTPOOBT
1D =N nuTPo088

DD 17C I=1,40 QUTPODBY
IOUTLBIT) = LABFLSII) oUTPQDS0

IF (I.GT.3C) GO TOD 160 GUTPO91
TOUTLBLI+40) = LABELS(I}) DUTPOO92

GO TO 170 ouTPOC93

160 CONTINUE ouTPDO94
TIOUTLR(T+40) = LABELS{I+10} QUTPOOS5

170 CONTINUE ouTeR096
WRITE (64,30) ouTeQ097

IF {MICROT.EQ.17} WRITE (MICROT,30) QUTPO098
ILINE =1 ouTPODS9
MLINE =1 QUTPO10C

* % CHFCK FOR DAYA DUMP... OUTPOLOL
180 CONTINUEF QUTPO102
IF {IDUMP.EQ.L1} GO TO 410 puTPO103

* *x QUTPUT BLOCK 11 DATA... ' DUTPGLO4
DD 40C I=1,KKSAVE : ouTPNL1 OS5

IF (TSKIP.FR.0) GO TO 230 ouTPO106

IF (JINJEQ.1.AND.IBEGN1.EQ.1.AND.TI.EQ.IROW) GO TO 200 auTPOl07

1F (IQUIT.EQ.99999.AND.IBEGNZ.EQ.1.AND.I1.EQ.JROW} GO TO 190 QuUTPQ108
icT1 = 1071 + 1 oUTPQL09



29-4¥

00235
00237
00241
00242
00243
00244
00245
002446
00247
00250
00251
00252
onz53
00254
00255
00256
00257
00260
00261
00263
00263
00301
00301
co302
00304
00304
00320
an3zl
p0323
0n3z4
G0325
o0326
00326
00330
00330
00346
00347
G0351
00353
00355
00387

111
112%
113
114%
115%
116%
117%
118%
119%
120%
121%
122%
123%
124%
125%
126%
127%
128%
129%
130%
131
132%
133%
134%
135%
136%
137%
138%
139%
140%
141*
142%
143%
144%
145%
146%
147
148%
149%
150%
151%

C

HRO1IC-0UTPUT DATE 140770 PAGE

IF (ISKIP.GT.10) GO TO 210
IF (MOD(ICT1,ISKIP).NE.1) GO TO 230
GD TO 2190
190 CONTINUE
IPRINT
IBEGN2
JROWL
ICTL
GO TO 210
200 CONTINUE
IRFGNL
IROW]
iICT1
IPRINT

i uwuh
3*3

N
Ly
=
Q
x

210 CNRTINUE

G0

220 CINTINUE
ILINE = ILINE + 13
IF [ILINE.GT.NLINES}) GO ¥O 330

I
-

OUTPOL1O
OQUTPO111
ouTPO112
QUTPO113
OUTPOL14
OuUTPO115
ouTPOl1é6
QUTPOLLY
ouTPO118
ouUTPO119
ouUTPO120
ouTPol2l
ouTPOl122
puUTPOL23

QUTPOL124 .

DUTPDL125
ouTPO126
QUTPO127
ouUTPO128

WRITE (6,40)IRUNNO,FILT2{I,451),(10UTLB(J)FILT2(I,3),J=1+40),{I0UTOUTPOL129

ILB{J430),FILT2{I yJ} s+ J=41,50)
230 CCONTINUE '
* % CREATE PLOT TAPE...

IF (IPLOT.EQ.O0) GO TO 240

WRITE {(PLTAPF) ITYPELsNWRDLy{FILT2{I+J)sJ=51452)4(FILT2({1,J)5J=1,

150}
240 CONTINUE

IF {(MICROT.N%.17) GO TO 260

1601 =1
250 CONTINUE
MLINE = MLINE + 13

IF (MLINE.GT.NLINES) GO TO 390
#* % CREATE MICROFILM...

QuUTPO130
ouTPOL131
QUTPO132
QuUYPO133
OUTPO134
auTPOL35
oUTPO136
QUTPO13T7
ouTPO138
ouTPO139
QUTPO140
QUTPO141
CUTPO142

WRITE (MICROY,40}IRUNNOyFILTZ2(I451),(10UTLBIJI4FILT2(T43)+J=1,40),0UTP0143

LITAUTLA(JI+30) yFILT2{I,J)sJd=41,50}
260 CONTINUE
IF {ISKIP.FQ.0} GO TO 300
IF (IPRINT.EQ.1) GO TO 270
IF (ISKIP.GT.10) GO TO 290
IF {(MOD({ICT1,ISKIPYI.NE.1) GO TOD 300
IF (JOM.EQ.L.AND.I.GE.TROWL) GO TO 280

OUTPO1 4%
ouUTPC145
OUTPO146
QUTPO147
ouTPOl48
aQuTPO1 49
DUTPOL150

68
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C0361
00363
00365
00366
00367
00371
00372
00373
C0375
00377
00400
00401
00402
00403
00404
00406
Q0406
60422
00423
00425
co427
00431
00431
00445
004456
00450
00451
00452
00453
00453
00455
00455
00471
no472
00474
D04TE
00500
60502
00504
00506
00510

152%
153%
154%
1565%
156
157
158%
159%
160%
161%*
162
143%
164%

166%
167%
168%
169%
170%
171%
172%
173%
174%
175%
176%
177*
178*
179%
180%*
181%*
182%
183%
184%
185%
186%
187%
188%
189%
190%
191=*
192%

HDC11C=-auUTPUT DATE 140770 PAGE

I= {JON,.FQ.~1.AND.TQUIT.LE.LSTPTS) GO TO 280 ouTPO1S1

IF (IQUIT.EQ.99999) GO TO 280 QuTPO152

GO TO 400 OuUTPO153

270 CONTINUE OUTPC154
IF (JON .EQ. -1 AND. TQUIT .EQ. 99999) IQUIT = 100000 OUTPO155

280 CONTINUE DUTPO156
IPRINT =0 OUTPOLST

IF (IQUIT «LT. 99999) TROW = O QUTPQO158

TF LIQUTT LLT. 99999) JROW = 0 BUTPO159
TROWL =0 OuUTPO160
JROWL =0 OuUTPO1l61

290 CANTINUE QUTPOL62
IGO =2 DUTPO163
TLINE = JTLINE + 8 DUTPQLG64

IF {ILTNE.GT.NLIMNES) GO TO 380 OUTPO165
WRITE (64500 IRUNNDW{FILTZ2{1,4J},4=51,52), (LABENS{J),ENGDAT(1,J},J=10UTPO166
1.21) ouUTPOL167
300 CINTUNUE ouUTPO168
IF {TQUIT.EQ.0.AND.3300.-FILT2(I,IFV}.GT.1.0E-T7T} GO TQ 330 QUTPO169

IF {IQUIT.EQ.100000) &0 TO 400 ' QUTPOL1T7O

TF {(IPLOT.EQ.0) G2 TC 310 ouTPO1T1
WRITE (PLYAPE) ITYPE2,NWRD2y(FILT2(IsJ)sd=51452),(ENGDAT{I4J),J=1,0UTPO172

1 21) ouTPO173
310 CJINTINUE ouUTPOL 4
JF {MICROT«NE.17} GO TO 330 QuUTPO175
1601 = 2 OuTPO176 |

320 CONTINUE ouTPOLTY?
MLINE = MLINE + 8 ouvpol78

IF (MLINE.GT.NLINES) GO TO 390 outPOLTQ

¥ * CREATE MICROFILM... DUTPOL 80
WRITE {MICROT,50)IRUNNOy (FILT2{IyJ}sJ=51,52), (LABENS{J},ENGDAT{I,JOUTPOL181
1):d=1,21) ouTPOLlB2
330 CONTINUF OUTPO183
IF {IRATED.EQ.Q) GO TO 400 ouTPO184

IF {.2~-FILT2(1,52).GT.1.0E-T) GO TO 400 QuUTPOL185

IF (3300.~FILT20Y+IFV}I.GT.1.0E-7) GO TO 400 CUTPOL1 86

IF (NOCONVI{I).FQ.1) GO TO 400 GuUTPOL1BT

IF (ISKIP.EQ.O0) GO TO 350 ouTPO188

IF (ISKIP.GT.10) GO TO 340 OUTPOL 89

IF (MOD(ICTL1,ISKIP).NE.1) GO TOD 350 DUTPC190

340 CONTINUE . DUTPO191L

69
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00511 193 160 = 3 ouTPOle2
00512 194% TLINE = ILINE + 13 ouTPO193
00513 195% IF (TLINE.GT.JLINES) GO TO 380 ouUTPOLl94
00515 196% WRITE (6,150} TRUNND, {FILT2(I4Jd}yJ= 51,52! (LABRAT{J}s ENGRAT(I,J}sJ=0UTPOL95
00515 197 114 40) DUTPOL196
00531 198%* 350 CONTINUE ouTPOL9?
00532 199% IF (IPLOT.EQ.0) GO TO 360 oyTeO198
00534 200% WRITE (PLTAPE) TTYPEZ NWRD3, (FILT2(I,d),yd= 51y52)p(ENGRAT(I,J)yJ— OQUTPO199
00534 201%* 1 1,40) . ouTPQ200
00550 202 360 CONTINUR QUTPO201
G0551 203* IF (MICROT.NE.17) GO TO 400 ouTPO202
00553 204% 1601 =3 auTeo203
00554 205% 370 CONTINUF DUTPO204
00555 206% MLINE = MLINE + 13 ouTPO205
00556 207* IF (MLINEL.GT.NLINES) GD TO 390 ouTPO206
00556 208%* C * % CREATE MICROFIIM... ouTPO207
00550 209% WRITE (HICRUT.15OIIRUNNUpIFILTZ(IrJ)gJ 514521y (LABRAT(J},ENGRATII,0UTPO208
00560 210% » 13} ed=1,40) GuUTPOZ20%
00574 - 211% G0 TO 400 ouTPO210
00575 212% 380 CONTIMUF ouTPO211
00576 213% TLINE =1 ouTPO212
00577 214% WRITE {6430} guTPO213
00601 21 5% GO TO {2204290,330),1G0 CUTPO214
oneo2 216% 390 CONTINUE QUTPO215
00603 217*% MLINE =1 oguTPrO216
00604 218% WRTTE (MICROT,30) . OUTPO21T
006G6 219% GO TO (250,320,4370),1501 DUTPG218
00607 220% 400 CONTIMUE . auTeO219
00611 221% GO TO 67C QuUTPO220
00611 222% C * * PROCESS BLOCK v DATA, DUMP DATA TAPE... OuUTP0221
00612 223% 410 CONTINUE puTPO222
00612 224% C % *% COUNT RECORMDS... QUTPOZ23
00613 225% IREC = IREC + 1 ouTPG224
00614 226% WRITE (6,30} ouTPO225
00616 22 7% IF (MICROT.EQ.17) WRITF (MICROT,30} ouTPO226
00621 228% ILINE =1 ouTPO227
00622 229% DD 460 M=1460,4 ouTPO228
00622 230% C * ¥ WRITE HFADER... ouTPO229
60625 231% 420 CONTINUE nuTPG230
00626 232% ILINE = ILINE + 39 QuTPOZ231

00627 233% IF (ILINE.GT.NLINES) GO TO 450 oUTPRG232
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00631 234% WRITE (64 10)IREC IRUNND DUTPOZ233
00635 235% IF {MICROY,.EQ.17) WRITE (MICROT+IO)YIREC, IRUNND BUTPO234
00635 236% C % ¥ SET UP SUBSCRIPTS..s puTPOZ235
00642 237 J =M auTPo235
00643 238x% J1 =M+ 1 ’ ouUTP0237
Q0644 239% DO 440 L=1,2 ' ' ouTPO238
00644 240% C #* % QUTPUT *STORE'... ouUTPO239
o647 241 % WRITE (6,200 {T0UTLBIT)sSTORF({Jyl)el=1,40),({T0UTLB{I+40):STORE(JIL,IOUTPO240
00647 242% 1)3I1=1430),(I0UTLB(I+30)+STORE{J1,1},1=41,50} QUTPOZ241
00670 243% IF (MICROT.NE.17) GO TO 430 QUTPDZ242
Q0672 244% WRITE {MICROT .20} (I0UTLB{Y)+STORE(JyI),I=1,440),{I0OUTLB(I+40),STORECUTPOZ243
00672 245% (113372130 {IDUTLB{T+30) +STORE(J1+1},1=41,50) QUTPO244
00672 246% C * % INCREASE SUBSCRIPTS... OUTPOZ245
00713 247T* 430 CONTINUE OuUTPO246
00714 248% J = J+ 2 oUTPO247
00715 249% J1 =J+1 OUTPOZ48
00716 250% 440 CONTINUE ouUTPO249
00720 251% GO TO 460 ouUTPO250
00721 252% 450 CONTINUE OUTPO251
00722 253 TLINF = 1 oUTPO252
00723 254% WRITE (6,30} : ouUTPO253
00725 255% IF (MICROT.EQ.17) WRITE (MICROT,30) ouTPO254
00730 256% GO TO 420 QUTPO255
00731 257* 460 CONTINUE OUTROZ256
00723 258% G0 TO &70 ouTPO257
00733 259% C * * PROCESS *RLOCK ¥' DATAass DUTPO258
00734 260% 470 CONTINUE auTP0O259
0O735 261% IPRINT =0 QUTPO260
00736 262% IBEGN1 =1 DUTPO261L
00737 263% IBEGN2 =1 ouTPO262
00740 264% TROW1 = 999 oUTPO263
00741 265% JROWL = 999 oQUTPRO264
00742 266% IREC =0 DUTPO265
00743 267 . ILINE =0 OUTPOZ266
00T44 268% 1DuUl =1 OUTPO26T
00745 269% L =0 ouUTPO268
00746 270% DO &80 1=1,12 QuUTPDZ69
00751 271%* IFNDLT) = IBLANK QUTPQ270
00752 272 480 CONTINUE uUTPO271
00754 273% LL =0 QuTPO272

00755 2T4% DO 500 I=1,6 - ) QuUTPO273
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00760
00761
GOT64
00766
00767
00770
00771
00772
ND0TT4
00776
coT7T7
¢1000
01003
01004
01005
01006
01007
g1011
01012
01014
01015
QL1015
01016
01017
01020
01020
01021
01021
01024
01030
01031
01032
01032
01040
01046
01055
01057
01060
01062
01063
01063

27T5%
2T6*
277*
278%
279%
280%
281%
282
283%
284%
285%
286%
287%
288%
289%
290%*
291*
292%
293%
294%
295%
296%
297*
298%
299%
300%
301*
2%
303%
304%
305%
306
307*
30 8%
309%*
310%
311%
312%
313%
31 4%
215%

490
500

510

520
* ¥

* %

530

HDO11C=-QUTPUT

J = FLD (I%6-646y IRUNND)
DO 49C M=1,10
IF {J.NF.ITRY({M)) GO TO 490

LL =1

L =L +1

IEND(L) = TALPHA({M}

G0 TA 500

CAONTINUE

CONTINUZ

IRUNNOD = IBLANK

8L = TBLANK

Do 51¢ J=1,L

M =L =-J

I8t = IFND(J} * 2 %% (M % 6)
TRUNND = R (TRUNND,IBL}

IBL = TBLANK

CONTINUE

L11 =2-L /3

IF (L1l .NF. 0) TRUNNO = IRUNNO * 2 #x (L11 * 6}
TRUNNG = OR {IRUNMTI,NWRD(L))

L =0

REWIND NUTPUT TAPE...

REWIND IOTAPE

CONTINUE

ILINE =0

OUTPYT HEADER...

WRITE (6460)TRUNND

OUTPUT HEADER NN MICROFILM IF ASKED FOR...

IF (MICROT.EQ.17) WRITE (MICROTs60)IRUNNG

ILINE = TLINE + 3

CONTINUE

READ (IOTAPE,TO) (IDATA(T)yI=1414)

WRITE CARD IMAGRES NN JUTPUT TAPE AND MICROFILM TAPE...
WRITE (6+80)(IDATA{T}yI=1,14}

IF (MICROT.EQ.17) WRITE (MICROT,B80}{IDATA{I),I=1,14)
IF (1DATA(1}.EQ.IEND) GO TO 540

ILINE = JLINE + 1

IF {ILINE.GE.NLINESY GO TO 5290
GO TO 530

CONTINUF

WRITE PROGRAM CONSTANTS IN *BLOCK I' REPORT...

DATE

140770 PAGE

QuUTPOZT74
QUTPO275
QuUTPO276
QuUTPD277
QUTPO278
ouTPOZ279
GUTPO280
ouUTPOZ281
ouTPO282
ouTPO283
QUTPD2B4
oUTPOZ85
OuUTPO286
QuTPOZ287
ouTP0288
ouUTP0289
OUTPO290
QuTPO291
ouUTPO292
QUTP0293
OUTPRZ294
puUTPO295
QuUTPO2 956
QUTPO297
ouTP0298
QUTPOZ299
oUTPO300
OUTPO301
ouTPO302
OUTPO303
OouTPO304
QuYPO0305
OUTPO306
OUTPO3QT
OUTPO308
QuTPO309
ouTPO310
OUTPO311
ouUTPO312
OuUTPO313
OUTPO3 14

T2
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01064
01065
N1066
01067
Q1070
01071
01072
01073
01074
oL0T5
01076
01077
01100
01101
01102
061103
01104
01105
01106
01107
01110
o1l1t
01112
01113
01il4
®1115
01116
01117
01120
01121
01122
01123
01124
01125
0l126
01130
01131
01132
01134
01137
01143

316%
317
318%
319%
320%
321%
322%
323%
324%
325%
326%
337
328%
329%
330%
331%
332%
333%
334%
335%
336%
337
338%
339%
340%
341%
342%
343%
344k
345%
346%
347*
348%
349%
350%
351%
352%
353%
354%
355%
356%

550

HDO11C—~-0uTPUT

CIvill = AC
CIvial = AE
CIvi3) = AT
Civiad = CFl
CIvis) = CF2
CIVi&) = CF3
cIwm = {F4
civia) = DCSTAR
Civ(9} = DHO
Cilv{10} = b0o0
CIvill} = DPH
crveiay = DPO
cCIV(13) =6
CIvV(1l4) = GAMMA
CIVils) = IDUMP
CIv(ls) = IPC
CIViI = IPLOT
cCIvi1s) = IRATED
CIV(19) = K
Civizo) = KF
civial) = KO
CIviz2) = MICROT
CIvi23) = MWH
CIviz4) = MHWO
cIvizs) = NOP
CIV(26] = NP
cIvia2m = PAB
cIv{238) = PCS
CIviz9 = PFDS
CIV{30) = PODS
CIVi3l) = TFDS
cIvis2) = TODS
LL = 32

LLL =0

IF (MOD{LL ¢S} .NE. O) LLL =1
CONTINUE

IL INE = ILINE + 3 + LLL + LL /7 5

IF (TLINEL.GT.NLINES) GO TO 560

WRITE (6,90)IRUNNG

IF (MICROT.EQ.17) WRITE {MICRQT,90)IRUNNC
WRITE (6,20H{I0L(1),CIVII),I=1,4LL)

DATE

140770 PAGE

OUTPD315
ouTPO316
QUTPO317
ouUTPO318
0UTPO319
oUTPO320
ouTPO321
DUTPO322
ouTPO323
ouTPO324
ouTPG325
ouTPO326
ouTPO327
ouTPO328
ouUTPO329
DUTPO330
ouTPO331
OUTPO332
ouTPG333
QUTP0334
OUTPO335
OUTPO336
DUTPO33T
QUTPO338
OUTPO339
OuUTPO340
CUTPO341
CUTPO342
QuUTPO343
OUTPO344
DUTPO345
DUTPO346
QUTPO34T
OUTPD348
OUTPO349
CUTPO350
CUTPO351
DUTPO352
OUTPO353
QUTPO354
DUTPO355

73
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6ll52
01154
01163
01164
01165
aile7
01172
01173
01174
01175
01178
oLL7T
0l20¢
01260
01203
01205
01206
01207
01210
01211
01213
01215
01217
01220
01222
01224
o1227
01230
01231
01234
01244
01246
01251
01261
01262
01262
01265
01267
01270
01271
01272

357%
aA58%
350%
360%
361%
362%
363%
364%
A65%
366%
36T%
368*%
369%
370%
3T1*
AT2*
3AT3%
3T4%
375%
376k
37T
378%
AT
380%
381%
382
383
384%
385%
3986%
387*
388%
389%
390%
391
392%
393%
394%
395%
396x%
397k

HDO11C-0UTPUT DATE

IF (MICROTW.NE.LT) GO TQ 570
WRITE (MICROT20) (I0L(I1},CIVII},I=1,LL)
60 TO 570
560 CONTINUE
. WRITE (6,30)
IF (MICROT.EQ.17) WRITE (MICROT,30}
ILINE = 1
GO TO 550
570 CONTINUE
LL
LLL
L
. DD 58C I=1+50
€ * % WRITE NUT SCALING FACTORS...
IFf (IS(I}.NE.1) GO TO 580

nouon
jo R= Ral

L =L+ 1
ICAN(L) =1
IOUTLB{L) = LABELS(I}
CIVIL} = SCALE{I}

580 CONTINUE
IF {L.EQ.0) GO TD 600
IF (MDD (Ly4) LNE. 0) LL =1
ILINE = ILINE ¢+ 6 + LL + L / &
IF (TLINE.LE.NLINES) GO TO 590
WRITE (6,30)
TIF {MICROT.EQ.17) WRITE (MICROT,30}
TLINE =7+ LL+L /4
590" CONTINUE °
WRITE (6,100)TRUNND
WRITE {62110 (ICAN(M) IOQUTLBIM) CIV{M) 4M=1,L}
IF (MICROT.NE.17} GO TO 600
WRITE {MICROT,100)TRUNND
WRITE (MICROT+110)(TCANIM)+IOUTLBE{M)CIVIM) M=1,L1)
600 CONTINUR
DO 640 I=1,50
C % * WRITE DUT CALIBRATIANN CURVES...
1F {IC{I).EQ.0} GO TO 640

LL =TI
J = NP1{T)
Ji = NP2(1)
Lib =0

140770 PAGE

OUTPO356
OUTPO357
OUTPO358
DUTPO359
DUTPO360
OUTPO361
DUTPO362
OUTPO363
OUTPO3 64
DUTPO365
DUTPO366
RUTPO367
DUTP0368
OUTPO369
QuUTPO370
OUTPO3 71
QUTPO372
OYTPO373
OUTPO3 T4
QUTPO375
OUTPO376
OUTPO3T7
oUTPO378
OUTPO379
OUTPO3 80
OUTPO381
OUTPO382
DUTPO383
DUTPO384
QUTPO385
OUTPO3 86
OUTPO387

. ouTPO388
DUTPO389
OUTPO390
DUTPO391
OUTP0392
QUTP0393
OUTPO394
ouTPO395
QuUTPO396

T4
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01273 398% IF (MOD (Js4) NE. 0) LLL =1 ouUTPQ397
pL27s 399% IF (MOD {J1.4) WLNE. 0) LLL = LLL + 1 ouTPO398
01277 400% TF [L.NF.0Q) GO TOD 620 OuUTPO399
01301 401 ILINF = TLINF + 8 + LLL + J / 4 + J1 [/ & OUTPO4G0
01302 402x% IF (TLINE.LELNLINES) GO TO 630 oUTPO401
01304 403% 610 CONTINUE ouTPO402
01305 #04% WRITE {6,30) OuUTPO403
01307 405% IF (MICROT.EQ.17} WRITE (MICRDT.BO) OUTPO404
01312 406% WRITE (6,100)IRUNND QUTPG 405
01315 K0T IF (MICROT.EQ.17) WRITE (HICROT;IOO)IRUNND OuUTPO406
01321 408% L. =6 NUTPO4OY
01322 &09% TLINE =11 + LLL + 4 / 4 + J) / 4 OUTPO408
01323 410 GD T4 630 OUTPO409
01324 A11% 620 CONTINUE OUTPO410
ol32% 412% TILTINE = JLINE + 8 + LLL +J / 4 + J1 / 4 ouUTPO411
01326 413% IF (ILINE.GT.NLINES) GO TO 610 - QuUTPG412
01330 4] 4% 630 CONTINUE QuUTPO413
01331 415% WRITE {64120)LLsLABELS(T}»Jy (TABXL{LI4M),TABYL{I+MIysM=1,J]} OUTPO414
01343 416% WRITE (&641303LLsLABELSII) s J1ly (TABX2{T oM} +TABY2(IMIeM=1,J1) GUTPO415
01355 417* IF (MICPOT.NE.LIT) GO TO 640 QUTPO416
01357 41 6% WRITE (MICROT+120JLL,LABELS(T}sJ (TABXLII,MI,TABYL(I M) yM=1,J) OUTPO4& 17
01371 4]19% WRITF (MICROT,130)LL,LABELS{T)J1,(TABX2(I4M},TABY2{IsM},M=1,J1) OUTPO41LE
01403 G20 640 CONTINUE auTPo419
01405 421% L =0 OUTPR420
01406 422% DO 650 I=14+50 GUTPO421
01406 §23% C #% % WRITE OUT BIASING FACTORS... QuTPO422
D1411 424% T1F (IB{I).EQ.0) GO TO 650 OUTPO423
01413 425% L =L +1 OUTPO424
01414 #26% cIviL) = BIAS{D) . . auTPO425
01415 42°7T* ICANIL) =1 QUTPO426
0l4ls 42 8% IOUTLBIL) = LABELS(I}) ouUTPO427
o1%al7 {429% 650 CONTINUE OUTPO428
01421 430% IF (L.FQ.0) GO TO 67¢C oQUTPO429
01423 431% LLL =0 OuTPO430
01424 432% IF (MDD (te4) MNE. D) LLL =1 OUTPO431
01426 433% TLINF = JLYTNE + 4 + LLL + L / 4 OUTPO432
01427 43 4% IF (ILINELLF.NLINES) GO TO 660 OUTPO433
G1431 435% WRITE {6430) QUTPO434
01433 436% IF {MICROT.EQ.17) WRITE {MICRDT,30) QUTPO435
01436 437% ILINE = QUTPO436

01437 43 8% 660 CONTINUE ' DUTPO43T
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01440 439% WRITE (64140 (TCANIM);TOUTLBIM) 4CIVIMY 4 M=1,L) QuUTPG438
01450 440% IF (MICROT.EQLLT) WRITE (MICROT, 140} {ICAN(M),I0UTLB(MH)}CIVIMIM=1,0UTP0O43S
01450 441 % N} AUTPO440
01461 H42% TLINE = 0 OUTPO44]1
01462 443% 670 CONTINUE . QuTrOa42
01463 Lé 4%k RETURM QUTPO 443
0l464 44 5% END BUTPO444
END OF UNIVAC 1108 FORTRAN V COMPILATION. 0 *DIAGNOSTIC* MESSAGE(S)
OUTPUT SYMBOL IC ' 25 JUN 70 126827608 0 01552426 14 445 (DELETED)
guTPUT CODE RELOCATABLE 25 JUN 70 12827808 1 01566554 60 1 (DELETED)

0 01566650 14 188
& HDG HDO11C-0OXZ0X

0L=%¥
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FOR ¢ %

HDOL11C~QXZOX

DXZO0X,0X20X

UNIVAC 1108 EORTRAN V LEVEL 2206 0018 F5018H
THIS CUMPILAf!DN WAS DONE NN 14 JUL 70 AT 17606815

SUBRAOUTIMNE OXZIOX

STORAGE USED {BLOCK,

Qon1
0eoo
0002

*CODE
*DATA
*RLAN

K

ENTRY POINT 000107
NAME, LFENGTH)
onclla

0Go083
020000

EXTERNAL REFERENCES (BLUCK, NAME)

?‘
-l
=

0003

NERR3

$

STORAGE &SSIGNMENT FOR VARIABLES (BLOCK, TYPE, RELATIVE LOCATION, NAME)

0000 R 000003 B
0000 R GOO0002 U

00101
00103
00104
c0o1a5
00t06
09106
00106
00106
Qo107
00107
no1at
coiny

10

LEV S

G N

0000 R 000004 C 0000 R 000005 D

SUBROUTINE OXZIOX (TOIyPOIT,20X}
T

5.0 % (TOI + 459.7) / 9.0

DATE 140770 PAGE

0000 R 000001 PATM

¥ Uy * Uy

PATM = POII / 14.696

U =1.0/ T

3 = =8,T136945E=6 + [4.60650TE-1 + {-1.3T795294E+2 +
(=2.16636625+4 + [2.2T6559TE+6 + (=2.21T4297E+8 +
(1.0580819%+10 ~ 2.1920552E+11 #* U) * U) * U} * U} *
u) = 4y x U

c = 6.7538555-6 + (~1.0277166E-2 + {6.553T7055 +
(~2.13848T725+3 + {(4.2428099E4+5 + {=5.31TTF03E+7 +
{3.2860596E+9 — 1.1314356E+11 % U} * Y} * U)
*Jp = 0

0XZ00000
OX100001
0X100002
axXZoooo3
0X200004
OXZ0D000s5
DXZ00006
0XZ000G7
0XZ0000s
0X100009
OXZooolo
OXZ0001t

77
14 JUL TO

0002 R 000000 T

178 6815.240



HROL11C~0XZ0X

DATE 140770 PAGE 78

noL1D 13=% D = =1.767110N8E~10 + (-6.3527586E~6 + (1.56103BTE~2 +
0110 14 i (4.645T7575 + [4.32132235+2 + (T.B8T25193E+4 +
oolln 15% 2 (2.855241E+6 + 1.495296TE+8 * B) % B) = B) % B) * B)
0ol10 16* 3 * 8) % B
colll 17 I0X = 140 + (B + (C + D % PATM): % PATM) * PATHM
ool112 18% RETURN
00113 19% END
END OF UNIVAC 1108 FORTRAN V COMPILATION. 0 *DIAGNOSTIC* MESSAGE(S)
DXZ0X SYMBOLIC 25 JUN TO 12827609
OXZ0X CODE RELOCATABLE 25 JUN TO 12627609
& HOG HDO11C~RATZD

TL-YY

0XZa0012
OXZooo1l3
OXINooL4
0XZ00015
OXZ00016
0X200017
0XzZooota

0 01573760
1 01574372
0 01574422

14
24
14

19
1
12

(DELETED)
(DELETED)


http:12&27.09

&

€LYV

FORy *

HDO11C-RATED

SUBROUTINE RATED

STORAGE USED (BLOCK,

0001 *CODE
0000 *DATA
0002 *BLANK

0003  COMRAT
0004  ENG
0005  FILES
0006  ICT

0007 LABELS
0010 UNITS

EXTERNAL REFERENCES

STORAGE ASSIGNMENT FOR VARIABLES (BLOCK, TYPE,

0000
0go1
2001
no01
0001

0011 HIH
col2 OXZI0X
0013 SQRT

0014 NWDU$
Gol5 NIO1s
oolé NID2$
0017 NERRZS
0020 NERR3$

000116 10F
000547 140L
000722 190L
001256 230L
000147 TOL

RATED,RATED
UNIVAC 1108 FORTRAN V LEVEL
THIS COMPILATION WAS DONE

ENTRY POINT 001316

NAME, LENGTH}

001337
000551
015607
Q00052
200022
nooNl4
Qo002
000320
Q00004

(BLOCKy NAME}

0co1l
0001
0nao0
0000
0001

000467
600574
000127
000315
000404

2206 0018 F5018H
IN 14 JUL TO AT 17606816

100L
150L
20F
30F
oL

RELATIVE LOCATION, NAMF}

0401
0a01
0001
0Noo
oont

000506 110L
000630 160L
000741 200L
000370 40OF
000441 90L

DATE

0001
0001
0001
0000

140770 PAGE

Qoos10
000655
001103
000443

0004 R 000CO0

120L
1700
210L
S50F
AC

79
14 JUL TO 176 6E16.290

0001 000513 }30L
0001 000703 180L
0001 001234 220L
0000 000500 60OF

0003 R 000000 AE



0004
0003
0004
0004
0004
0002
0003
0006

. 0005
0003
0004
0005
0000
0000
0000
0003
0000
n003
0003
n003
0000
0000

RL-%¥

001581
00103
20104
00104
00105
00105
00106
00106
00106
001056
00106
oclo7
00107
00110
octlo

000001
000004
000005
000007
000012
001604
£00020
000000
000004
000021
000017
000007
00077
000104
000106
000026
cooo22
000035
000040
000044
000066
000111

DDA 0T it et bt bmp bt b i 4 0700 700D

1*
2%
3%
ok
By
6%
T
ax
gk

10¥

1ix

12%

13%

14%

15%

AT 0003 R
CFSTDV nao3 R
CF4 0003 R
BHO 0004 R
bPO 0003 R
ENGRAT o003 R
FSTOD 0000 R
ICT1 0005 1
INT 06010 I
IRATED 0003 R
KB 0007 I
MLINE 0003 R
Mz 0000 I
M7 0000 I
NOIT 0005 I
PCCEIA 0003 R
PDO0 0003 R
poD 0003 R
RFDS 0003 R
TFDS Qo000 R
ToD! 0010 R
ZH 0000 R

HDOL1C-RATED

SUBRNUTINF 'RATED

REAL
DUMENS TON
1

COMMON

f—

COMMON / COMRAT

VR R

-

1

COMMON / ENG

COMMON / FILES

Q00001
060005
200006
000010
000013
000016
000107
000002
000000
000022
co0010
000023
000100
000165
000013
000027
000032
000036
000041
000055
000003
000112

ATTC
CFSV
CSTASD

apPos
EPS

FT
1DUMP
IOTAPE
I15P5
LABFLS
MRS

M3

me

NP

PCE
PFD
pPoDS
ROD
TFOI
UNIT
20X

0005
0004
0003
0003
2003
0003
0004
0000
0005
0000
0007
0004
0000
¢ocs
0003
0003
0003
0000
0003
0000
0003

TSPSyKyMWH MWD, MRS

PC(91yPDFO(9)+PDOO(I},PTFO(9),PTON(9},TFOLI( 9}

y TOOI(9)

ENGDAT(9,100) ,ENGRAT{9,50),FILTL(40,51}
FILT2(9,53),STORE(60,53)
AE ZATTC,CFNSV,CFSTD,CFSTDV,CFSV,CSTASD CSTAT
CSTATSsDPF 4yDPFS+DPOS+ECFSTDs ECFS EPSy ETACsFSTD
TRATEDISPS+MRS,PAB,PCCILPCCIA,PCE+PCS,PDO,PFD
PFDS,PNES,POD,PODS + RFD4RFDS ,RODy RODS, TFD, TFDS
TODyTODSyWDOTFS y WDOTOS , WDATTS .
ACsATyCF1yCF24CF34CF44DCSTAR,DHO,D0O0, DPH,DPO+C
GAMMA 4 Ky KF ¢ KOy MHH s MWO
BEGFILIBLIDUMP,ILINEyINT+IPCoIPLOTyMLINE
MXFTILE ¢ NDP s NLINES s NP

. e Tw e W W e Tw, W

WDADIOAITN - B =023 X0 000

000000
000002
000007
000011
000015
000017
Q00013
000113
Q00005
000110
opoeT2
0600020
000101
000011
000024
000030
000033
000033
000042
Q00115
000047

BEGFIL
CF1
CSTAT
DPF
ECFS
ETAC

G

160
1PC

J
LABENS
MWH

M4

NDP
PAB
PCS
PFDS
PYFD
RODS
TIME
WDOTFS

(I,PNSyWDOTF+WDOTC,WDOTT,INITL)

DATE

G003
0004
Qo003
0003
0003
0002
0Cc04
0000
0005
0004
0007
0004
0000
0005
0000
0000
noio
0goo0
onoe2
0003
0003

140770

MO DDDD U A T B DD 00000

¢0aooz
000003
000010
anoo012
0D0014
002506
000014

-000114

000006
000015
000236
000021
ceol02
000012
000000
000011
000002
000044
007433
000045
0000650

RATEQ
RATEO
RATEO
RATEO
RATEO
RATEO
RATEO
RATED
RATEQ
RATED
RATEC
RATEC
RATED
RATEQ
RATEO

PAGE

CFNSY
CF2
CSTATS
DPF5
ECFSTD
FILTL
GAMMA
1601
IPLDY
K
LABRAT
MHD

M5
MLINES
PC
PDFO
PLTAPE
PTOO
STORE
TOD
WDOTOS

ooo
0oL
0062
o3
004
0os5
006
007
oos
009
010
011
612
013
014

80

0003
D004
0004
0004
0602
0002
0005
0005
0007
0004
0010
0005
0000
0006
0003
0003
0003
0003
0003
0003
0003

WRRDRD DA rd b bt = 00T 00X

000003
000004
000006
000011
000000
006476
000001
000003
000000
000016
000001
000010
000103
000001
000025
000031
000034
000037
000043
000046
000051

CFSTD
CF3
DCSTAR
DPH
ENGDAT
FILT2
IBL
ILINE
IPOINT
KF
MICROT
MXFILE
Mé
NOCONY
PCCE
PDO
PNSS
RFD
TFD
TODS
WDOTTS



SL-%¥

ool1l
nollz
00113
CO114
00115
00L1S
00115
a0lls5
0olls
00115
00L15%
00115
ool1l5
00115
00116
00lle
0olle
001156
Qo117
00117
00117
Coll7
00120
00120
00120
00121
00122
00124
00125
00126
goLz7
00130
00121
00132
00133
00134
00135
00136
00137
00140
00141

16%
17%
18%
19%
20%
21%*
22%
23%
24%
25%
26%
27
28
29%
30%
31%
32%
33%
EL
35%
36w
3T
38%

40%
41%
42%
43%
44%
45%
46%
4T#
4 8%
49%
50%
S1%
52%
53%
54 %
55%
56%

HOOL11C~RATED DATE 140770 PAGE

COMMDN 7/ TCT / ICT1,NOCONV(9) RATEQOOLS
COMMON / LABELS /7 IPOINT(B),LABELS(50),LABENS{100),LABRATI(50) RATEOOLE
COMMON / UNITS / IOTAPE,MICROTsPLTAPE UNIT RATECQO17
10 FORMAT(*0PCCI DID NOT CCNVERGE AFTER?*,I3,' ITERATIDNS.") RATEOQ18
20 FORMAT('0QJ =%,115, v FY ='42E15.8," TFD ='E15.8," TOOD =RATEQOL9
1*E15.8,* PFD =*,E15.8/% POD =¥3E15.8,"' IH =1E15.8," Z0OX =RATEQ020

2'E15.8," AFD =',E15.8,* ROD =1,E15.8/" RFDS ='El5.8,' RODS =RATEQO2L
3'EL5.8, TIME =',F15.8,' DPF =1,E15.8," PDO =%E15.8/" TFDS =RATEOQQ22
4'E15.8,"' TODS =',E15.8," PCS ='3E15.8," PCCI =%FEl5.8,' PCCIA =RATEQQ23
5YE15.8/* DPFS =%'+E15.8,"' WDOTFS=",E15.8,' WDOTF ='E15.8,"' DPOS =RATEQOQ24
6'E15.8,% WDOTOS=1,E15.8/" WOOTO =',EL15.8" MRS =TE15.8," WDOTTS=RATEQO25
T'F15.8," WDOTT =*,E15.8," PNSS =',E15.8/% CSTATS='E15.8,*% ATTC =RATE0O026
B'E15.84" AT =4 4E15.84* EPS =1,E15.84" AE ='F15.8/* CSTASD=RATEQQ27
GIE]1S5.8," G =4,E15,8," PCE =¥,E15.8) RATEDO28
30 FORMAT{'OONE OR MORE OF THE FOLLOWING PARAMETERS HAS GONE NEGATIVERATEOGO029
1 INDICATING A CHAMBER PRESSURE GREATER THAN LINE PRESSURE.'/' STANRATEQOQ30Q
2DARDIZATION WILL BE DISCOGNTINUED FOR THIS TIME SLICE.'/' DPFS =",ERATEOO31
315.84" RFDS ='4E15.8," DPF =",E15.8,' RF0 =',E15.81} RATEQO32
40 FORMAT(*OONE OR MORE OF THE FOLLOWING PARAMETERS HAS GONE MEGATIVERATEQ033
1 INDICATING A CHAMBER PPESSURE GREATER THAN LINE PRESSURE.'/' STANRATE0034
2DARDYIZATION WILL BE DISCONTINUED FOR THIS TIME SLICE.t/* DPUS =',ERATEQO35
315,85 RODS ='3E15.8y"' POO =*,F15.8,' ROD =*,E15.8) RATEDO36
50 FORMAT('OTHE STANDARDIZED MIXTURE RATIO HAS GONE BEYOND ONE OF THERATEQO37
1 ALLOWABLE LIMITS OF 1.0 TO 10.0.°/' STANDARDIZATION WILL BE DISCORATEOQO38

2ZNTINUED FOR THIS TIME SLICE., MRS =',E15.8) RATEQOQ39
60 FORMAT{*1%) RATEQ040
IF (INITL.EQ.1) GO TQ 190 RATEGO41
PCLE) = FTILTZ(I,M2} RATEQO42
PTFO({I) = FILT2(I,M3) RATEQO43
PTOO(I) = FILT2(I,M4) RATEQD 44
PDFO{TI} = FILT2{I,M5} RATEQO45
PDODIT)Y = FILT2(I, M6} RATEQQ46
TFOI{I)Y = FILT2(T4M7} RATEDD4T
TOOI(I}Y = FILT2({1,M8) . RATEQD48B
NOIT = 10 RATFQO49
FT = 0.0 RATEQOS50
J =0 RATEQDS]
TFD = TFOII(I) RATEQO52
TAD = TOOI({I} RATEOO53
PFD = PTFO(I} -~ PDFOII) RATEDOS54
POD = PTOGIIY - PDOC{I} RATEQOSS

8l



9L-%V

HDO11C~RATED DATE 140770 PAGE 82

gol4az 57% CALL HIH (TFD,PFD,ZIH) RATEQOS6
00143 5 8% CALL DX70X (TOD.POD,Z0X) RATEQOS7T
00144 S59% RFD = PFD * MWH / 10.73 / IH / (TFD + 459.7) RATEONSS
Ga145 60 ROD = POD * MWD / 10.73 / ZOX / (TOD + 459.7) RATEOO59
00146 61x% AFDS = PFDS % MWH / 10.73 / IH 7/ [TFDS + 459.7) RATEOG60
00147 62% RODS = PODS. % MWD / 10.73 / ZI0X / (TODS + 459.7) RATECO61L
00150 63% DPF = PFD - PC(I) RATEOQ62
00151 64 PO = POD - PCAI) RATZ0063
ools2 65% PCCI = PCS RATEOQ 64
00153 66% 70 CONTINUE RATEOQD&S
00154 &6T* J = J+ 1 RATEQO6S
00155 68% PPFS = 0.0 RATEQO6T
cnlss 6% WDOYF3 = 0.0 FATFGOG6S
Go157 T0%* pPOS = (0.0 RATECO69
00160 Tixk WDJTOS = 0.0 RATEOO70
colél T2* MRS = (0.0 RATEQOTL
00162 T3* WDOTTS = (.0 RATEQDT2
D0163 Ték PNSS = Qa0 RATEQO73
00164 T5% CSTATS = 0.0 RATEQOT4
00165 To* ATTC = 0.0 RATECQO7S5
00166 T7* EPS = 0.0 RATECOTS
00167 T8% CSTASD = 0.0 RATZOO0T7
0070 T PCCIA = 0.0 RATEOQTS
00171 BO* PCF = 0.0 RATEQODT9
00172 81%* DPFS = PFDS ~ PGCI RATEQOBO
00173 B2x* IF (DPFSWLY eCaeRAFDS.LTa0:.+OR.OPF.LT+0..O0R.RFDLLT.0.) GO TO 130 RATEQOS1
00175 B3% WDOTFS = SORT {DPF3 #* RFDS / DPF / RFD} * WDOTF RATEQDS82
00176 Bk DP0OS = PODS = PCCI RATENOB3
Gol77 B5* IF (DPOSeL7400s0R RODSaLTe0s«0RPDOLLTL0eeMMRODLLTL0.) 60 TO 150 RATECOBS
00201 B6% WDOTOS = SQRT (DPOS * RODS /7 PDO / ROD) * WDATD RATECGOBS
00202 87 MRS = W0OTNS / WODOTFS RATEQOS86
00203 8a% TF (MRE.1LT.1..0R.MR5.6T.10.} GO TO 170 RATEQOST
noz26s 89% WROTTS = WDOTOS + WDDTFS RATEOQBS
nO206 90 ONSS = PCCT * K RATECO89
00207 91* CETATS = 6428.561 + 2233.567 % MRS ~ B885.0B61 % MRS *¥% 2 + RATEG090
20267 B2% 1 143.8467 * MRS ** 3 ~ 11.13366 * MRS %% 4 + PATEDD91
on207 PEL 2 N.3348754 % MRS &% 5 RATEQO92
on210 4 ATTC = AT 4 FT RATE0GC93
00211 95% ZPS = AL / ATTC IATEQ094
onziz 6% CS5TASD = CSTHTS % EBTAC RATEJ09S
TC213 Q7% PCCTA = CSTASD ® WOATTS / G / ATTC QATEQ036



Li=%V

00214
00215
00217
00221
00222
00223
00224
00224
00225
00226
06227
00230
00231
00232
00233
00234
00235
00236
00240
00243
00245
00246
00247
00250
on2s2
0N255
00256
noast
00260
00261
00262
00263
00264
00265
00267
00275
00277
00300
00301
00332
01304

983
G9%
100
101%
102%
103=
L0 4%
105%
106%
107
108%
109%
110%
111%
112*
113#
1142
115%
116%
117*
118%
119%
120%
121%
122=
123%
124
125%
126%
127
128%
129%
130%
131%
132
133
134%
135%
136
137
138%

HDOL11C-RATFD

PCZ

PCCI - PCCIA

IF (ARS(PCE).LE..1) GO TO B8C
IF (J.FRQ.NOTITY GO T 90

pcet
GO 73 70

80 COMTTNUE

90

100

110
120

130

140

1

CFNSV

ECF3TD
CESTDV
CFS™h
FSTN
15pPS

GO TO 120

CONTTINUE
TLINF
IGO0

nwnEu

BLCTS

DATE

140770 PAGE

RATEQO97
RATEOC98
faATE0099
RETE0100
RATEQLO]
RATEOLO2

1.477818 + 3.907214E—3 * MRS - 5.934259E~-4 * MRS * MRS RATEQ103

+ 2.873259E-5 % MRS * MRS * MRS
RCFS

FCFSTD * CFNSV

CFSTDY - PAB % EPS / PCS

PCS * ATTC * CFSTD

FSTD / WDOTTS

ILINE + 2
1

IF {ILINE.GT.NLINES} GO TO 220
WRITE (6,10)NIIT
IF (MTCROT.NEL1T7) 60 TO 200

1601
CONTINUS
ML INE

1
MLINE + 2

IF (MLINR.GT.NLINES) GO TO 230
WRITE (MICROT,10)NOIT

GQ TO 200

CONMTINUF

NRCONVI(T}=

CONTINUS
RFTURN
CONTINUE
TLTNE
160

1

ILINE + 4
2

IF (TLINELGT.NLINES) GO TQ 229
WRITE {(6+30)DPFS+RFDS,DPFRFD
IF (MICROT.NE.LT7} GO TO 200

I1G01
CAONTINUF
MLINE

2

MLINE + &

IF (MLINELGT.NLINES) GO TO 230
WRITE {(MICROT,30)DPFSyRFDS4DPF,RFD

RATEQLO4
RATEO1O0S
RATEN106
RATEQLGT
RATEOLOS
RATEQLOS
RATFOL1D
RATEOL11
RATEOL12
RATEOLL3
RATEOL1l4
RATECLLS
RATEQLLS
RATEO11Y
RATEOL118
RATECLLO
RATEOL20
RATEOLZ21
ReTEOL22
R4TEC123
RATEDL 24
RATEO125
RATEQL126
RATEOL2Y
RATEOLZB
RATEQL29
RATEO130
RATEOL31
RATEOL132
RATEOL133
RATEOL34
RATEOL35
RATEO136
RATEQL3Y

83


http:MLINF..GT
http:CONTl;.JU

BL-HV

00312
a0313
00314
¢0315
00316
c0320
00326
00330
00331
60332
00333
00335
00343
00344
00345
00346
C0347
00351
00354
00356
00357
00360
00361
00363
00366
00367
00370
00371
00372
00373
00374
Q0375
00376
coarr
60400
00401
00402
c0403
Q0405
anaG6
00406

139%
140%
141%
142%
143%
L4k
145%
L146%
147*
148
149%
150%
151%
152%
153%
154%
155%
156%
157
158%
159%
160%
161%
162%
163%
164
165%
166%
167T*
168%
169%
170%
1TE*
172=
173=%
174%
175%
176%
177
178%
179%

150

160

170

180

150

200

HOOL11C—RATED

GO TO 200

CONTINUE

ILINE = ILINE + 4
160 = 3

IF (ILTNE.GT.NLEINFS) GO TO 220
WRITE {6440)DPOSyRODS,PRO,yROD
IF (MICROT.NE.1T) GO TO 200

1601 =3
CONTINUE
MLINME = MLINE + 4

TF (MLINE.GT.NLINES) GO TO 230
WRITE (MIGROT,40)DP0S,R0DS,PDO,ROD
G0 TO 200

CONTTNUR
TLINE = ILINE + 3
160 = 4

IF [TLINF.GT.NLINES) GO TO 220
WRITE (6,S0)MRS

IF (MICROT.NE.17} GO TO 2060
1601 = 4

CONTINUE

ML INE = MLINE + 3

IF (MLINE.GT.NLINES} GO TO 230
WRITE (MICROT,.50) MRS

GO TO 200

CONTINUE

M2 = IPOINT(2)
M3 = IPOINT(3)
M4 = IPDINT(4)
M5 = IPOINT(5S})
Mé& = IPOINT(6}
nr = IPOINT(T)
18 = IPOINT{8}
GO TO 120

CONTINUE

ILINE = ILINE + 9
160 =5

IF {ILINE.GT.NLINES} GO TO 220
TImME = FILT2{1,52)

DATE

140770 PAGE

RATEDL3H
RATEQ1 39
RATEQ140D
RATEC 141
RATEOQL42
RATEQ143
RATEOL 44
RATEOL45
RATED146
RATEOL4T
RATEQ148
RATEQ149
RATEOQL50
RATECLS51
RATEQLS52
RATEQ153
RATEO154
RATEQL55
RATEOLS56
RATEQLST
RATEQ158
RATEQ159
RATEOL6O
RATEOl561
RATEQlé62
RATEQ162
RATEQL &4
RATEOL65
AATEQL 66
RATEOL6T
RATFO168
RATEOL69
RATFO170
RATEO1T1
RATEQL72
RATEOL73
RATEOLT4
RATEQLTS
RATEOL176

WRITE (6420)J,FTyTFD,TODsPFDyPODyZH,Z0OX,RFD,ROD, RFDSyRODS,,TIMEDPFRATEDLTT
1,PD0,TEDS, TODS+PCSyPCCIyPCCI A DPFSy HDOTFS 4 WDOTF, DPDS »WDOTOSy WDOTO,RATEQLTS

84



00406 1AC*
00456 181%
Q0460 182
00461 183%
07462 184%
00463 185%
00465 186%
00465 187*
00465 188%
00535 189%
nns3sé 190%
nQ537 19}1*
00540 192%
00542 193%
00543 194%
00544 195%
00545 196%
00547 197%
ons50 198%
END D)

RATED

RATED

& HDG

6149V

HDGL1C-RATED

2MR 5y WDOTT S, WDOTT, PMSS, CSTATSyATTC+ AT+ EPS»AE4CSTASDy G, PCE

TE {MICPOT.RELLITY GO TO 200
Icol =5

210 CONTINUR
MLINE = MLINE + 9

TF (MLINE.GT.NLIMES) GO TO 230

DATE 140

T70 PAGE 85

RATEQ179
RATEQ180
RATEO181
RATEOLI 82
RATFQ183
RATEQL84

WRITE (MICROT+20)J,FT,TFD,TOD+PFDyPODsZH+Z0X,RFDyROD, RFDS,RODS,TIMRATEQLBS
1E,DPF+PO0,TFDS,»TODSyPCS+PCCIyPCCIA,DPFSyWOOTFSyWDOTF,DPOS, WDOTOS» WRATEQLBS
ZDOTO 4 MRS+ WDOTTS ¢ WDOTT o PNS S CSTATSyATTC 1 AT+ EPSHAECSTASD Gy PCE

GO 70 110
220 CONTINUE

TLINE =1

WRITE [6460)

GO TO (90,130,150,17C,2C0),1GO
230 CONTINUF '

ML INE =1

WRITE (MICRDT,60)

GO TO (100,140,160,180,2101},1601

END

F UNIVAC 1108 FORTRAM Vv COMPILATION.
SYMBOLIC
CODE RELOCATABLE

HDO11C—-8RIFT

0 *DIAGNGSTIC* MESSAGE(S)

25 JUN TO
25 JUN TO

12827612
12827812

RATEO187
RATEQL188
RATECLE9
RATEQLS0
RATEOL9L
RATEQ192
RATEDL93
RATEO194
RATEQL9S
RATED196
RATEC197

0 01574672
1 01602216
0 01602276

14
48
14

198
1
102

{DELETED)
{DELETED)



HDOL1C-SHIFT DATE 140770 PAGE 86

& FORy* SHYFT, SHIFT 14 JUL 70

UNIVAC 1108 FORTRAN Vv LEVEL 2206 0018 F5018H
THIS COMPILATIOMN WAS DONE ON 14 JUL 70 AT 17606619
SUBROUTINE SHIFT ENTRY POINT 000024
STORAGE USED (BLOCK, NAME, LENGTH)
0001 *CODE 000031

0000 *DATA 000016
0002 ®*BLANK 015607

EXTERNAL REFERENCES (BLOCK, NAME}
noo3 NERR3S -

08-4v

STORAGE ASSIGNMENT FOR VARIABLES (BLOCK, TYPE, RELATIVE LOCATIONs NAME)

0001 000002 105G oo 000003 1106 0002 R 000000 ENGDAT 0002 R 001604 ENGRAT

0002 R 006476 FILT2 0000 1 000000 I 0000 T 000001 J 0002 R 007433 STORE
00101 I* SUBROUTINE SHIFY SHIFOOQOQO
00103 2% COMMON ENGDAT{9,100) +ENGRAT (9950} yFILT1(40,51) SHIF00O1
¢0103 3% 1 s FILT2(9+53},STORE(60,53} SHIFQ002
00104 4% DO 16 I=1,10 SHIFQQO03
00107 5 DO 10 J=1451 SHIF0QO04
col1l12 6% FILT1{Y+d)= FILTLI({I+30,4) SHIFQOO5
00113 T 10 CONTIMUE SHIFQ0O6
00116 B* RETURN SHIF00OQ7
00117 G END SHIF0008

END OF UNIVAC 1108 FOPTRAN V COMPILATION. 0 *DIAGNOSTIC* MESSAGE(S)

SHIFT SYmMBoLIC 25 JUN 70 12627813 0 0le05122

176 6819.250

0002 R 002506 FILT1

14

(1

9

(DELETED}
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SHIFY

HDG

HDGL1C~SHIFT
CODE RELOCATABLE
HDO 1 1C—-SWAGFR

25 JUN TO

DATE

140770

12827613 1

Y]

PAGE 87

01605320
01605350

24
14

n

1
4‘

*

(DELETED)



HDOL1C-SHWAGFR DATE 140770 PAGE 88

& FORy % SWAGER 4 SHAGER 14 JUL 70O 178 6&20.299
UNIVAC 1108 FORTRAN ¥V LEVEL 2206 0018 F5018H
THIS COMPILATION WAS DONE ON 14 JUL 7O AT 1785806820

SUBROUTINE SWAGER ENTRY POINT 001216
STORAGE USED (BLOCKs NAMFy LENGTH)

0001 *C0DE 001240
0000 *DATA 000456
o002 *BLANK 015607
0003 COMRAT 000n52
0004 ENG Q00022
0005 FILES 000014
0006 FUNCTN 000310
0007 ICY 000012
o010 LABELS 000320
0011 ROWS 000015
co12 TIMLST 000001
0013 UNITS 000004

285V

EXTERNAL REFERENCES (BLOCK, NAME)

0014 OXZOX
0015 OGAMMA
0016 HIH
0017 HGAMMY
0020 RATED
0021 SORT
6022 NWDUS$
0023 NIOLl$
0024 NIO2s$
0025 NSTOPS
0026 NERR3$

STORAGE ASSIGNMENT FOR VARIABLES {BLOCK, TYPEs RELATIVE LOCATION; NAME}



£8-4V

DR DA OV DD DD Dt it bt Tt e T il sl g i i S0 VD DD TN 0D

000151
001135
00061
000721
000001
000002
000003
onooeT
C00144
000011
000137
001604
002506
C00014
coolle
000147
000002
000005
000005
¢00145
000016
000010
000014
goo232
000120
000125
ogoool
000026
000031
000223
000055
000042
Q07433
000043
000046
000047
000133
000233

HDO11C~SWAGER

10F
160L
40L
7oL

AT
CENSY
CF2
CSTAT
cy

DPF

DT
ENGRAT
FILT1
GAMMA
IBEGNL
IDUM1
INITL
IPC
IROW

J

KF
LABELS
LSTPTS
MR

M1

MéE

NOC ONV
PCCTA
PDO
PNS
PTOO
RODS
STORE
TFD
TODS
WDOTFS
XF

70X

ocol
0001
0001
0001
0003
0003
0004
0003
0004
o003
Q000
o003
00062
0000
0000
0000
0000
0005
0000
0011
0011
0010
0000
0003
oQoc
sJalele}
0005
0003
0eoo
0003
00Co
0C00
cooo
oecs
0000
slelele)
onoo

DA ADRDRODD A= O Tt i i S0 =000 0000804

000776
000165
C01045
000735
000001
000003
C00004
€0001¢
000006
000012
000111
000016
006476
000246
000117
000136
000242
000006
000150
000006
con011
000072
000244
oconzs
nool21
00126
000013
Qo027
¢00033
000034
000146
000141
000144
000044
00007Y
000222
000131t

120L
177G
4116
80L
ATTC
CESTD
CF3
CSTATS
BCSTAR
DPFS
DT MAX
EPS
FILT2
GAMMAH
TBEGN2
IF
INPNS
IPLOT
ISKIP
JEND
KKPBEG
LABENS
MF

MRS

M2

M7

MNP

PCE
PDOO
PNSS
RAT
SAVF
SWDOTE
TFDS
T001
WDOTO
X0

0001
000t
0001
0001
coes
0003
0004
00040
ocoo
Q004
0003
0003
0003
co00
0005
0000
0005
0010
0000
o011
0ol1
0010
0013
0004
Q000
0000
00G3
00063
0003
0003
0003
0000
0000
0000
0002
0003
0000

WAOA VDD DD ORI R At e i U N 0TI DDIODOR

600006
001167
001162
000742
000000
060004
000005
000110
000235
000011
000015
000017
0000620
conzas
000001
000112
000004
¢00000
000226
000007
oo0g12
000236
000001
0600C20
000122
000127
000024
000030
000032
000035
000037
000142
000143
000066
007411
000050
000236

1326
180L
4536
0L
BEGFIL
CESTDV
CF4
CSTRMX
DCSTAL
DPH
ECFS
ETAC
FSTD
GAMMAD
I8l
IFST
INT
IPOINT
isp
JON
KKPEND
LABRAT
MICROT
MWH

M3

M8

PAB
PCS
PFD
POD
RFD
SAVPNS
SWDOTO
TFOI
TR
WpaT0s
YFE

DATE

0001
0001
0001
0004
0000
0003
0000
0000
0004
0004
0003
0000
cooo
0000
0007
o011
0011
0011
o003
G011
CO01l
0000
0005
0004
0000
0005
¢000
0000
0003
0003
0003
0000
goo2
6012
0013
0000
0000

140770

HEOR DA LD T Dt rt Dt et T s {0 X D DR 00D DT

0Cl066
000031
000104
000000
000132
000005
00G230
000231
ocooo7
goool2
000014
000135
000225
000113
000000
000001
00C003

-000004

Q00022
000010
000013
000114
000007
000021
000123
oco0l1l
006011
oco224
000033
co0036
000040
000140
007400
000000
000003
000234
000237

PAGE

140L
3oL
5oL
AC .
BETAF
CFSV
CSTAR
CSUBF
DHO
oeo
ECFSTD
ETACS
Fl

i
ICTL
IFV
10N
IQUIT
ISPS
JROW
KKSAVE
LLL
MLINE
MHD
M4
NDP
PC
PC1
PFDS
PODS
RFDS
ST

¥C
TIMLST
UNIT
WDOTT
¥0

0001
0001
0001
0003
0000
0004
0003
00056
0004
0003
0002
0ooo
0004
0011
0005
0005
0013
0003
0000
0004
0004
0000
0000
0005
0000
0005
0003
0000
0013
0000
0003
0000
0000
0003
0000
0003
0000

MOV DDANDLD T = O B DDt it D DDV ODIRRD

Go1122
000746
000655
000000
000130
000002
000006
000060
000010
000013
¢00Q00
000000
000013
000000
000002
000003

* 000000

000021
000241
000015
000017
000115
c00243
000010
000124
000012
000025
000022
000002
000044
000041
000134
0og222
000045
000227
c00051
000246

150L
3616
60L

AE
BETAO
CFL
CSTASD
CX

Dop
DPOS
ENGDAT
F

G
IBEGIN
1DUMP
TLINE
I0TAPE
TRATED
T



78-4V

00101
e0103
00LG4
00104
oolcs
00105
00106
00106
00106
6106
o01LnsG
goieT
00107
0110
co1llc
00111
onl11z
001113
00114
00114
00115
00116
00117
00117
00117
00117
001117
00117
Qo117
00117
00120
00122
0Gl24
00126
00126
00126
00126
oel27
0n131

1%
2%
3%
4%
5k
&%
T%
g
9

10%*

11%

12%

13%

14%

15%

16%

17%

18%

Lg%

20%

21%

22%

23%

24%

25%

26%

27%

28%

29%

30%

31=%

32%

33

34%

35%

36%

AT

38*

3o%

HDOL1l1C—-SWAGRER

SUBRDUTTNE SWAGER

PEAL
DIMENSTON
1
COMMON
1
CIOMMAN / CCOMRAT
1
2
3
4
COMMON / EMNG
1
COMMON / FILES
1
COMMON / FUNCTN
COMMON / ICT
COMMON / LABFLS
COMMOM / ROWS
1
COMMON / TIMLSY
COMMOM / UNITS
EQUIVALENCE
1
2 t
3 1
4 ’
5 )
[ H
7 '
DATA CSTRMY
DATA DTMAX
DATA IFST

-

T R R TR, M e e e w w W e

/

DATE

TMPNS TSPy ISPS,ITsKyKFyKOyMFy MOy MRy MRSy MWH, MWD

140770 PAGE

SHAGOOON
SWAGOOO1

F(9)4PC{9},PDFO{9),PDOOII)+PTFO(D},PTOO(9),TCI9)SWAGOOO2

TENG{100),TFOI(9),TO0I{9),TR{9)

ENGDAT(9,100) sENGRAT(9,50) »FILT1{40,4511}
FILTZ2(9453),5TORE(60,53)

AE»ATTC +CFNSV,CFSTD,CFSTDV,CFSV,CSTASD,CSTAT
CSTATS+DPF 4DPFS,DPOSECFSTD,+ECFS,EPS,ETAC,FSTD
IRATED,ISPS+MRS yPAB,PCCI4PCCIA+PCE,PCS, PDO,PFD
PFDS,PNSS,PCD+PODSyRFDRFDS yRODyRODSy TFD: TFDS
TOD,TODSyWDOTFS 4 WDOTOS s WDOTTS
AC+~T4CFL14CF2,CF3,CF4%,DCSTAR: DHO, DDG, DPH,DPO, G
GAMMA, Ky KF 4 KOy YWH,, MWD

BEGFIL+IBL ,JOUMPy ILTINEy INT» IPC, IPLOTyMLINE
MXFILENDPyNLINES NP

CX(100),CY(100)

ICTL,NOCONV{D)

TPOINT{8) LABELS(50)Y,LABENS({1003}+LABRAT(50}
IBFGIN,IFV,INITL»ION,IQUIT»IROWy JENDy JON,JROW
KKPBEG, KKPEND s KKSAVE,LSTPTS

TIMLST

IOTAPE,MICROT ) PLTAPE +UNIT

(FILT2(L 451} TCOLI}y (FILT2(1,52)+TR(1))

v (TENG{L1},WDOTO}, (TENG(2),PNS)»{TENG{3),PC1}

{TENGl4) ¢ FL) ,(TENG(S) ,ISP) 4 {TENG(6),WDOTF?

(TFNG (7} CSTAR}, (TENG(81CSUBFI 4+ (TENG(O},MR)
(TENG{10) »Z0X) o (TENG(LL} yWDOTT),{TENG(L2)+sDCSTAL}
(TENG(L3) yYFY s [TENG(14) s YO) s (TENG(15)4ZH)
(TENG(16) +IT) s (TENG(LT) »INPNS) {TENG(18),M0)

(TENG(19) sMF) v {TENG(20) s GAMMAQ), (TENG({ 21 )+ GAMMAHI

/ 999999.99
/ 0.1
/0

SWAGOQO32
SWAGOOO%
SHAGOOOS
SHAGOOO6
SWAGQOOT
SWAGOOOS
SWAGQOO09
SWAGOO010
SHAGOOLL
SWAGOQ12
SWAGOO13
SHAGOOL4
SWAGOO15
SHWAGOO 146
SWAGOOL7
SWAGDO18
SWAGOD19
SWAGQO020
SWAGOO21
SWAGOO22
SHAGQO 23
SWAGOOZ24
SWAGOO25
SWAGODZ6
SWAGOOD27
SWAG0028
SWAGOOD29

/SWAGO030
/SWAGOO31
/SHAGOD32

10 FORMAT('OTHF RATIO OF COMBUSTION CHAMBER AREA TO THROAT AREA 15',ESWAGOQ33

115.8,".
2BLES USED TO COMPUTE THE CONTRACTION RATIO.

AERPOLATION® /T TABLES ARE*9E15.84"

THIS IS AN QUT-OF-RANGE VALUE FOR THE®'/?

IF (INITL.FOQLL)
Do 20 I=1,9

TO*,E15.8)

GD TO 120

INTERPOLATION TASWAGQO34
THE LIMITS OF THE INTSWAGOO3S

SWAGOOD36
SWAGQO37
SWAGDO38

90



889V

00134
00135
00137
00141
00142
00143
00145
001456
00147
00150
Qo151
00152
00154
00155
00156
00157
00lé6l
00t62
00163
GOlée4s
00165
00166
00170
00171
00172
00173
00175
00176
00Q201
00202
00203
00204
oo205
Qo266
Go207
00210
00211
00212
06213
00214
00214

40%
41%
42%
43%
44%
45%
46%
47%
4B%
49%
50%
51%
5%
53%
54%
55%
56%
57%
58%
5 9%
60%
61%
62+
63%
64%
65%
66%
6T
608%
6 9%
70%
T1*
T2x
3%
T4k
75%
To%*
7T%
78%
T9%
8O*

20

30

40

50

HDO11C—-SWAGER

NOGONVI(I)
CONTINUF

IF {(JON.FQ.=~1
Lit

LLLL

IF (IBEGNL .N
IBEGN1

GO TO 50
CONTINUF

LLL

tLLL

IF (IBEGNZ.EQ
TIMLEY

IouIT

IBEGN2

IF (IQUIT .LE
G0 TO 50
CONTIMUE
IQUIT

LELL

JROW

IF (IQUIT.LT.
LLLL

JROW

1QurT

IF (LLLL.LF.O
CONTINUE

D0 110 T=LLlL,
F(I}
PCLI}
PTFOI(T

3ETAD

=0

} GO TO 30

= IROW

= KKSAVE

E. 1) LLL =1
= 2

«2) GO TO 40

= FILT2(JROW,52)

= KKSAVE - JROW

= 2 .

« LSTPTS) LLLL = KKSAVE

IQUIT + KKSAVE

KKSAVE

KKSAVE
STPTS) GO TO 50

KKSAVE ~ TOUIT + LSTPTS
Lt

99999
Y GO 7O 180

HwaTapnn

LLLL

= FILF2(T,4M1)
FILT2(I,M2)
FILTZ(14M3)
FILT2(1,M4)
FILT2{I M5}
FILT2(I,M6)
FILT2(I4MT7)
FILT2(1I,M8)
PCLY)

F{I}

DCSTAR

DoaQ / DPD

E LI I | T | N« O 1 I |

DATE

140770 PAGE

SWAGOD39
SWAGQO40
SWAGOO41
SWAGOO042
SWAGDG43
SHAGOO44
SHAGOO45
SWAGQD46
SWAGDOAT
SHAGOO 4B
SWAGOO49
SWAGOOS50
SWAGDOS51
SWAGOOS52
SWAGQO53
SWAGDODS54
SWAGOO55
SHWAGOC56
SHAGOOS57
SWAGOD 58
SWAGDD59
SWAGODO060
SWAGOGOOL
SHAGOD 62
SHAGOO63
SWAGOO 64
SWAGDOSS
SWAGQO66
SWAGDQ6T
SWAGQO 68
SWAGDD69
SWAGQOTO
SWAGDOTL
SHAGOOT2
SWAGOOT3
SHAGOOT4
SHAGOOTS
SWAGOOTS
SWAGQAQTT
SWAGODTS
SHAGOOTS

21



98=4v

HDO11C-SWAGER DATE 140770 PAGE 92

00214 81%* C % % CALCULATE COMPRESSIBILITY FACTOR FOR GASEQUS OXYGEN - 720X SHAGOOBO
00214 gax c SWAGDOB1
00215 83% CALL OXZIOX (TOOIC(Id,PTOO{I),ZOX) SWAGODB2
Q0216 B4% X0 = PDOO(I} / PTOO(I) SWAGQOB3
00216 B5* c SWAGOOB4
00216 B6* C % % CALCULATE SPECYFIC HEAT RATIO OF GASEOQUS OXYGEN - GAMMACQ SWAGDOBS
00216 87+ c SWAGOOB6
00217 ag* CALL OGAMMA (TGOI(1),PTOO{T),GAMMAD) SHAGOO BT
00220 89k Y0 = 1.0 = {0.41 + {0.35 * BETAD *¥ 4)) ¥ X0 / GAMMAD SWAGO08S
00221 0% WDRTO = ¥0 % KD * CFl1 * DOO * DOO * SQRT {ABS (PTOD{1) * SWAGOQ8Y
00221 91 % | PDOOO(I) * MWO / ZOX /7 (TOCGI{I) + 459.67))} SHAGOO90
00221 92% C . SWAGOQ91
06221 93% C * % CALCULATE COMPRESSIBILITY FACTOR FOR GASEQOUS HYDROGEN -~ ZH SWAGOOD92
00221 4% C > SWAGQD93
0o222 95% CALL HZIH (TFAI(I).PTFOL(T)ZH) SWAGOO94
00223 6* BETAF = DHO / DPH SWAGOO95
00224 7% XF = PDFO(I) / PTFOI(I) SWAGDO96
00224 98x% c . SHAGOOST
00224 99 C * % CALCULATE SPECIFIC HEAT RATIO OF GASEQUS HYDROGEN - GAMMAH SWAGOO98
00224 100= c SWAGOOS9

on22s 101% CALL HGAMMA (TFOI(T1)4+PTFO(I) GAMMAH) SWAGOL00

nezz2e6 102* YF = 1,0 = {0.41 + {G.35 % BETAF %% 4)}) % XF / GAMMAH SWAGO1C1
on227 103% WOOTF = Y& % KF * CFl * DHO * DHO * SQRT [PTFO{I) * PDFO(1}SWAGQLl02
go227 104% 1 # MWH 7 ZH / (TFOI(I} + 459.67)} SWAGO103
00230 105% WoOTT = WDOTO + WDOTF SWAGO104
Gl231 106% 5P = F1 / WDOTT SWAGD105
gn232 107* MR = WDOTC / WDOTF SWAGUOL06
00233 lo8+* PNS = PCl * K SWAGOL107
00234 109#% CSUBF = F1 / PNS / AT SWAGOLl 08
0nNz3s 110% STAR = G * PCl % AT / WDOTTY SHAGDL09
00236 111% CSTAR = STAR + DCSTAR ' SWAGOL110
00237 112% IF (CSTAR .GE, CSTRYX) CSTAR = 0.0 SWAGOL11L
Q0241 113% IF {IRATFD.ZQ.0Q) GO TJ 60 - SWAGOLLZ
00243 114% IF (42-TR{I).GT.1.0E=7) GO TO 60 SWAGOLL3
00245 115% IF (3300.-FILT2(1,3).67.1.0F=7) GO TO 60 SWAGO114
00247 116% CSTAT = 6428.561 + 2233.567 * MR -~ 885.0861 * MR ** 2 + SWAGOL11l5
00247 117* 1 143.8467 % MR #% 3 - 11.13366 % MR *% 4 + S5WAGOLlle
00247 118% 2 0.3348754 % MR %% 5 SWAGOL117
00250 119% ETAC = CSTAR / CSTAT SWAGDL18
00251 120%* CFSV = 1.477818 + 3.907214E-3 * MR - 5.934259E-4 * MR * SWAGO119

Go251 121% 1 MR 4+ 2.B873259FE~5 * MR * MR * MR SWAGO120



L8-%Y

go252
002532
00254
00256
20257
Co260
00261
00262
00263
00264
00265
0nz266
0nz2eT
00270
00271
00272
00273
00274
00275
00276
00277
00300
00301
003G2
00303
00304
00305
00306
00307
00310
00311
00312
00313
00314
00315
90316
co317
00329
Q0321
00322
00323

122%
123*
124%
125%
126%
127%
128*
129%
130%
131=
132*
133x%
134%
135%
136%
137*
138%
13 9%
140%

T l4L%

142%
143%*
144
145%
146%
147*
148%
149%
150%
151#*
152%
153#
154%
155%
156%
157%
158%
159%
160%*
161%
162%

HDOL1C~SWAGER

ECFS

CSUBF / CFsy

CALL FATED {I4PNS+WDAOTF,WDOTO,WDOTT,,INITL)

IF (NOCONVYI(I)

ETACS
SMGRAT{I,1}
ENGRAT(1,2)
ENGRAT {13}
ENGRAT{I+4)
ENGRAT(I,5}
FNGRAT(T,6}
ENGRAT{IT7}
ENGRAT (1,8}
ENGRAT(1,9)
ENGRAT(I,10)
ENGRAT{I,11)
ENGRAT{I12})
ENGRAT(I,13})
ENGRAT(T,y 14}
ENGRAT(I+15)
ENGRAT(TI,16)}
ENGRAT (1,417}
ENGRAT(I,18)
ENGRAT(I419)
ENGRAT(T,+20)
ENGRAT (1,21}
ENGRAT(Y,22)
ENGRATI(I,23)
ENGRAT(T,24)
ENGRAT(I+25)
ENGRAT(T,261}
EMGRAT(I27)
ENGRAT{1,28)
ENGRAT(I,29)
ENGRAT (1430}
ENGRAT (I,31)
ENGRATI(1,32)
ENGRAT{T,33)
ENGRAT(T434)
ENGRAT{(1,35}
ENGRAT (I 436)
ENGRAT (X437}

«E

L L L I 1 I T T I | [ [ T | {1 O | O 1T O T 1 O T I 1 O

Q.1) GO TO 60
CSTASD / CSTATS
F1
FSTD
CSUBF
CFSTOD
isp
I15PS
CFSV
CENSV
WwpaTT
WOOTTS
ECFS
ECFSTD
WooTo
WDOTAaS
TOD
TODS
WOATF
WDATES
TFD
TFDS
MR

MRS
PND
PODS
pC1
PCS
PFD
PFDS
CSTAR
CSTASD
AE

PAB
CSTAT
CSTATS
AT
ATTC
ETAC

DATE

140770 PAGE

SWAGOL121
SWAGODL22
SWAGDL23
SWAGD 124
SWAGO125
SWAGO126
SWAGOL127
SWAGO128
SHAGO129
SWAGOL30
SWAGOL31
SWAGO132
SWAGOL133
SHWAGO134
SWAGO 135
SHAGO136
SWAGO137
SWAGO138
SWAGO139
SWAGO140
SWAGOL4L
SWAGOLl42
SWAGO143
SHAGO144
SWAGO145
SWAGO146
SWAGO 147
SWAGO 148
SWAGOL49
SHAGO150
SWAGOL151
SWAGO152
SHAGOD153
SHAGOL54
SWAGOL155
SWAGOL56
SWAGO157
SWAGO158
SWAGO159
SWAGO160
SWAGOL61

93
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HDO11C~SHWAGER DATE 140770 -PAGE 24

00324  163% ENGRAT (1,438} = ETACS SWAGO162
00325  164% ENGRATI(T1,39) = PCCI SWAGODLG3
00326  165% FNGRAT (1,40} = PCCTA SWAGOL 64
00327 l66% 60 CONTINUE SWAGOL65
€0330  1e7* IF (IF.EQ.1} GO TO 80 SWAGOL 66
00332  168* DT = TR{Y) - ST SHAGOL67
00333  169% IE (OT.GE.DTMAX) GO TO 70 SWAGOL68
00335  170% 17 = IT + (SAVF + F1) / 2, * DT SWAGO169
00336  1T1% INPNS = INPNS + (SAVPNS + PNS} /7 2. * DT SHAGOLTO
00337  172% MD = MO + (SWDDTO + WDDTO) 7 2. * DT SWAGOLT1
00340  173% ME = MF + (SWDOTF + WDDTF) / 2. * DT SWAGOLT72
00341  174% 70 CONTINUE SWAGO173
00342  175% ST = TR(I) SWAGOLIT4
00343  176% SAVF = F1 SWAGQ175
00344 17T* SAVPNS = PNS SWAGOLT6
00345  178% ' $WDOTO = WDOTO SWAGOLTY
00346  179% SWDOTF = WDOTF SWAGOLTS
00347  130% G0 TO 90 SHAGOLT9
00356  181* 80 CONTTNUE ' SWAGO180
00351  182#% IT ‘= .0 SWAGOIB1
D352  183% INPNS = 0,0 SWAGO182
00353  184% MO = 0.0 SWAGO183
00354  185% MF = 0.0 SHAGO 184
00385  186* GO TO 70 SWAGD185
003%6  1a7* 90 CONTINUE SWAGO186
003%7  lBs* 1F =2 SWAGOL8T
003860  189% DO 100 J=1,21 SWAGO188
00363  190% . ENGDAT(I,J) = TENGLSH SWAGO189
00364  19]1% 100 CONTIMUF SWAGD190
00366  192% 110 CONTINUE SWAGD1IT1
DO3T0  193= GO TO 180 SWAGO192
00371  194% 120 CONTINUE SWAGO193
oN372 195% IF {IFST.E0.1) GO TO leD SWAGO194
00374 1964 M1 = TPOINT(L) SWAGO195
00375 19Tk M2 = TPOINT(2) SWAGD196
00376  198% M3 = IPOINT(3) SWAGD197
00377  199% M = IPOINT(4) SWAGOL98
00400  200% M5 = IPRINT(5) SWAGO199
00401  201% M& = IPDINT{6} SWAGO200
00402  202% %7 = IPOINT(T) SWAGO201
00403  203* Mg = IPOINTI8) SWAGD202
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HDO11C-SWAGER DATE 140
00404  204% IFST =1
00405  205% RAT = AC / AT
00406  206% 1F (RAT.LT.CX(1).OR.RAT.GT.CX(100)) GO TO 140
00410  207% DO 130 T=1,99
00413  208% IF (RATWGE.CX(1}oANDJRAT.LE.CX{I+1}} GO TO 150
00415  209% 130 CONTINUE
00417  210% 140 CONTINUE
00420  211% WRITE (64103RAT,CX(1),CX(100}
00425  212% If (MICROT.EQ.17) WRITE (MICROT,10)RAT,CX(1),CX(100}
00433  213% 3TOP
00434  214% 150 CONTINUE
00435  215% K = CY{I) + (RAT = CX{I)) * (CY[I+1) ~ CY(I}) /
00435  216% 1 (CX{T+1) = CX(I))
00436  217% 160 CONTIMUE
00437  218% IF =1
00440  219% 1QUIT =0
00441  220% 1BEGN1 =1
00442  221% 1BEGN2 =1
00443  222% ST . = 0.0
00444  223% SAVF = 0.0
00445  224% SAVPNS = 0.0
00446  225% SWDOTO = 0.0
00447  226% SWDOTF = 0.0 ,
00450  227% TIMLST = 0.0 :
00451  228% CALL RATED (IDUML4PNS,HDOTF,WDOTO,WDDTT, INITL)
00452  229% DO 170 I=1,100
00455  230% TENG(T} = 0.0
00456  231% 170 CONTINUE
00460  232% ISKIP =5 % IpC
00461  233% 180 CONTINUE
00462  234% RETURN
00463  235% END
END OF UNTVAC 1108 FORTRAN V COMPTLATION. 0 *DIAGNOSTIC* MESSAGE(S)
SWAGER SYMBOLIC 25 JUN TO 12627617
SWAGER CODE  RELOCATABLE 25 JUN 70 12627617

HDG

HOCG11C-ZERQ

770 PAGE 95

SWAGD203
SWAGQ204
SWAGOZ05
SWAGO206
SWAGD2G7
SWAGD208
SWAGO209
SWAGO210
SWAGDZ11
SWAGOZ212
SWAGO213
SWAGO214
SWAGO215
SWAGO216
SWAGD217
SWAGO218
SWAGO219
SWAGO220
SWAGD221
SWAGD222
SWAGO223
SWAGD224
SWAGO225
SWAGO226
SWAGDZ22T
SHAGD228
SWAGO229
SHAG0230
SWAGDZ231
SHAGO232
SWAGO233
SWAGQOZ234

0. 01605440
1 01613772
0 01614066

14
60
14

1235
1
18
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HDOL1C~ZFRQ
g FORy* ZEPO,2ERD
UNIVAC 1108 FORT2AN V LEVEL 2206 0Gl8 F5018H
THIS COMPILATION WAS DONE ON 14 JUL TO AT L7606623
SUBRAUTINE ZFRD ENTRY POINT 000023
STORAGE USED (BLODCK, NAME, LINGTH)
0001  *CODE 000030

00G0 *DATA 0noel1s
0002 *¥BLANK 015607

EXTERNAL REFFRENCES (BLOCK, NAME)

B 0003 NERR3 &
\ID
(=]

STORAGE ASSIGNMENT FOR VARTAEBLZES (BLOCK, TYPE,
0001 Q00002 1056 000t no0Go3 110G
0002 R 006476 FILT2 0co0n I 000000 I

00101 I* SUBROUTINE ZR00
00103 2% COMMON

00103 3% 1

00104 4% Do 10 I=1,9
00107 5% DN 10 J=1,53
oo112 b FILTZ2(1,J)= 0.0
00113 Tx 10 CONTIMUE

00115 8= RFTURN

Qo117 Qi TND

END DF UNTVAC 1108 FORTRAN V COMPTILATION.
IFRO SYMBOLIC

RELATIVE LOCATION,

0002 R 000000 ENGDAT
oooo I 200001 J

ENGDAT(941003+ENGRAT (9,50} FILT1{40,51)
y FILT2(9,53),5T0RE(60,453)

0 *DTAGNQSTIC* MFSSAGELS)
25 JUN 70

DATE

0002 R 001604 ENGRAT
0002 R 007433 STORE

140770 PAGE

ZEROQOQO
ZERGODOL
LFRO0CO2
ZEROOCO3
ZERDOOO4
ZEROQ0QDS
ZEROOGO6
ZEROOOCT
ZEROOGOS

36
14 JUL 70

176 6623.698

0002 R 002506 FILTL

12827E18 0 01616172 14

(DELETED)
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