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SECTION 1
INTRODUCTION

The Hot Section Technology (HOST) Dynamic Gas Temperature Measurement System
Computer Program acquires data from two Type B thermocouples of different diameters. The
analysis method then determines the insitu value of an aerodynamic parameter I', containing
the heat transfer coefficient from the transfer function of the two thermocouples. This
aerodynamic parameter is then used to compute a frequency response spectrum and compensate
the dynamic portion of the signal of the smaller thermocouple. Detailed discussions of the
calculations for the saerodynamic parameter and the data compensation technique are presented

in Section IIL.C. of Volume I. Compensated data is presented in either the time or frequency
domain. Time domain data are presented as dynamic temperature vs time (compensated or
uncompensated). Frequency domain data are presented per the table below (compensated or

uncompensated):
Function Dimensions Engineering Units -
+ Power Spectral Density (PSD) Aean Square/Hz °F?/Hz (K*/Hz)
+ Log Power Spectral Density Mean Square/Hz  db ref 1°F*/Hz (0.309K*/Hz) '
« 10 log,, PSD
» Linear Power Spectral Density rms/,/Hz °F/,/Hz (0.556K/,/Hz)

= Pogitive Square Root of PSD

¢ Narrowband Frequency Spectrum rms
« Positive square root of autospectral density
(autopower) function with narrowband signal
correction for FFT windowing function applied
and no normalization to per unit bandwidth

°F (K)

The data analysis and compensation software was implemented on a digital computer

based Hewlett Packard (HP) model 5451C Fourier Analyzer system. This manual contains the
computer program listings, software operating instructions and computer hardware require-

ments. Extensive use was made of the HP system operating software package. For convenience,

English units were used exclusively throughout the software.
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The HOST Sustewm is built around @ HEWLETT-PACKARD 35451C FOURIER
ANALYZER with 64K words of memorws The hardware reauired to
run the sustem is listed in the table below!

]
ko
K
LA
A
=

DESCRIFTION PART NO.
21MX E-Series Compuler 544514
Sustea Contlrul 54774A
lisrlay Unit 544604
Analod Lo Digital Converter S9466R {1)
Control Unit 54754

Low Fase Filter (4 eacii) 344404

1/0 Extender 129798
Digital Tare Unat 7970E

Disc Drive 79604 (2)
fisc Fower Susrly 132154
BrarFnics Terminal 2648A

Yideo Hard Corw Unit 4632 (3)
Signature Analusis Control Fanel -

{1 4 Channel Oxtion isn recuired.
(23 This dise drive hes bheen urdasted to 7906,
(3) Herd corg unit i+ w nafactured by Tektronin.

The software for Yihis swilem is based on Lhe HEWLETT-FACKARD

softwere surrlied witt the S4%51C FOURIER SYSTEM. All functions

inn the standard Fourvier Swstem are msintasinedy bool—-usr and vrera-

tion inestructiune are rer the sustem manual. However additional

wurlware s een added bo drive Lhe HOSY Sustem.

This me.a) is divided inlu two sections?

o BYSTFY OFERATION - This seclion exrlasins how Lo orerste the HOST
Sustem Softwere.

w 3YETEM SOFTWARE - This wection -rovides a8 comeletre llshindg of
H87T Suelem Softwasrery and the Command Files
dued Lo Zenerate Lhe HOST Seastem Overlsss.

PRECEDING PAGE BLANK NOT FILMED

e 1~ INTENTIONALLY BLANG
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SECTION 1 -~ SYSTEM QFERATION
Sustem oreration is divided into 3 rartsy these ares

0 Theoretical TRANSFER FUNCTION of the larde wire thermocourle
to the small wire thermocourle.

¢ Meatured TRANSFER FUNCTION of the larde wire thermocourle to
Lie small Wwire thermocourle.

o Dala rrocessing and xlaotting,

The sbbreviation "H{fi" wi’l De used in rlace of the words
*TRANSFER FUNCTION® whe s 2r that srocess is imwlied,

Sustem ineFul is avogmelished bw setting SYSTEM ERITS. During
gach rart of suslem crerationy o weries of auestions rer-
Lteining Lo thal wart of suslem oreration is asted by tle swetem
to he user, Qrevation (s Lhen doue rer Lhese edits.

e mRtT e R e Mae e e mAL Sl ks =S coaT Tomem—— e CIAT T T T R - Tt g~ R - A e okl
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THEOQRETICAL H(f) OF THE LARGE WIRE THERMOCOUFLE TO THE
SMALL WIRE THERMOCOUFLE.

This rart consisis of 4 rhases» these are!

o Inrutting thermocourle wire and das stream rarameters.

a9 Storing bthis dala on the suystem disc,
0 Benerating & family of curvessy from 5 to 1.5 GAMMAY of

the Lhermocourle wire the das streams

wire and small wire.

VS . both larde

{larde wire/small wire) to
of curves.

o Dividing Lhe Lwo Tamilies

obtain a bthird femile
1.1 TnevaTuS;lﬁ wire and d4as stresm rarameter inrut is
accomrlisned by setting SYSTEM EDITS. To access the
edits fu: Lhis rart of the sustems 1 ress RESTART» EDIT
AUTO-SEQ snd YES on the SYSTEM CONTROL ranels A cory
of these adits arpears on the next rade. Althoush Lhe
onily a1e self ewrlanatoryy edit no. 2% reeds further
visrification, This edit sets the freduencwy code for
tthe femilz of curves about tou be denerated, It also
sets Lthe folluwing zustem constraints?

[ =4

¢ Only 4 delle- Gre +2y o3y

1y ared 2.

seltings sre ellowed. These

o Gniv ~1y and O wew be entered for sowers of 10, Thal iss
when the delta-f selting is 2 or ther & -1 must be
eoilered Tor the ~ower of 10, When delta-f setbtting is

Poor 2 bLhen g O must be entered.

[
R R

the

irntedger multirle that is drealoer

L IR

e an
edit

Ho. 28 wusl
then ur ewuel

TATLURE TD
ERRONEGUS

JRSERVE
AT !

THESE CONSTRAINTS WILL RESULT IN

Lie
s

storing Lhese edils on
sre storved in @& SET-UF
Lhie wystem Jiso.
rerticvular T8 Lhe
MODE SHIFT and
zustem will
aind the os-
The
i s
Gl
wire
Liirs 10

shase cannists of
ce  Frosvem edits
ats van e slbured on
the edits for &
cloved Ly vressing RESTART
the SYSTEWM CONTROL wanel. The
pumer Lo osove Lie sel-uwr into
enberu o telweernn 1 anu 1060,
e oW saved on Lhe diwes Two sel-
fur bR vert of wu-alew orerations
Wwive T/0 auabher Tor Lhe larde
Tant, noie oelb=urar sol~ure 1

¢ secand

v by 00

pibe: selling

e by o
SAVE o
ALl wihnat
VO e
e pe-
for ine
T/C.

[AF3 N

virathu SIS OS2 R
ocd b
Gl e
TN
s )
ataond,

. A ]
b Lo

P
ISR AR R

e gmend Tur shoaveso 3nid erucewsiing. Set~urs 11 Lhrowdn
100 can onls e uwsed for siorase.




GYHANIG TEHPERATURE AEA:UREMEN135-324 FUEL TO AIR RATIO (F/A)%

THEGRETICAL H(f} CRITERIA - < ortio ¥ <pwr 10
2 -2

FRINT FARAMETER YALUES?
"Tha' FOR ALL: LINE ¥ “OR STNGLE FRINT THE REST OF THE FARAMETERS?

11 770 COLOE (0=Ft/6%Rhy 1=PL/30ZRN) 7

SUBE S O

LENGTH OF SUFFORT WIRE (INCHES)?
Sihendtise Sewe 10%
Ve -3

paes
L

13 LENGTH OF SMALLER WIRE (INCHES/2)7?
“teasgth® Jpwr 147
a8 -3

14 DIAMETER OF SUPFORT WIRE (INCHES)?

Todmty oW 160 ORIGINAL PAGE 1§
15 -3 OF POOR GUALITY

DIAMETER OF SMALLER WIRE (INCHES)?

Todmte o odewr 105

295 -5

-
£

21 MEAN BGAS TEMFERATURE (DES-F) 7T
tems » Yrwr 105
1740 G

2e MEAN GAS FRESGSURE (FSIAYY
. Fres o Trewr O
250 ¢

r"
v

MACH NUMREwR?
Cornget o Sewr 100
2841 -4




20  THECRETICAL DELTA-F SETTING?
= ol stts > {pwr 10> ORIGINAL PAGE 19

]
: ¢ | OF POOR QuALITY ‘
26 STARTING FREGUENCY?

% fPrea » <pwr 107
10 ¢]

27 ENDING FREGUENCY®
< frea > <puwpr 10

60 0

28 FREQUENCY INCREMENT®
coiner v spwr 100

. 0

29 LARGE OR SMALL WIRE 7/C7
(0=SMALL» 1=LARGE) 0

36 EVALUATE (LARGE WIRE/SMALL WIRE)
T/C H(£)? (0=NO» 1=YES) 0

EHTER LiNE & TO ELIT, NO TO STOF
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The third rhase consists of
larde or sasll wire T/C and
Liun of thvat T/C to the day
by using the FINITE ELEMENT
at PSWA.

the desired set-us number,
on the disc

swestem will srint ALL DONE!

To recall a set-ury
and RECALL on the SYSTEM CONTROL panels

remain unaltered,
deneratind the transfer function,

recalling 8 set-up for Lie
denerate the transfer func-
streams This is asccomerliched
MODEL aldoritha develorud
rress RESTART, MODE SHIFT
and then enter
The contents of the set~up
Press AUTO-SEQ to start
Uron comrletiony the
on the terminal,

The final rhase consiste of recalling the remaining set- R
ur and generating its transfer function. At this rointy o
edit no. 30 should have Heen set to 1 so that the transfer [~
function of the larde wire to swmall wire T7/C can be
evaluated,

H(f> DOF THE LARGE WIRE T/C 7O THE SMALL WIRE T/C.
The Tirstl shase of this part consists of recaelling the
wet=ur fur bLhe small wire T/C, This must be done be-
cause il Lhe set-ur for the larde wire T/C is in corer
L suyslem mas denerate & comrensation srectrum for
Lhisi T/Cy» RESULTING IN ERRONEOQUS DATAM!

The second rhase consists of setting the prodram edits SRR L

for this ~art of the rrodram.
HrOGS RESTRRT; eLITy
will be listed on the terminal.,

HAF TIME and YES.

To sccess these editsy
The edits
A cors of these edits

“w Reword level-

arrears on Lhe next made. Althoudh Lhe edits are self
exrlanatoryr there ave a3 few roints worth mentioning?

8 must never be less
the first record where

entered for edil nou.
record no. 70 is
is stored.

o The number
Lhern 70 tecause
vow bLime domain Jelas

u Amrlifier daine are enlered in VOLTS/VOLT.

and GC uffsets are enleved in VOLTS.

rart consiste of acauiring the CoTL
the SYSTEM CONTROL ranel T
to enter this rhase, The sustem will acauire datas T
scale it dedgrees favenheitr remove any [C offset if an -
uffsel was enteredy and store it on the disc. A mes- :
vmum of 172 records of da3ta can be scauired. The

The Yast ehase of Livi-

datae Fress MAF TIME un

Bustbem

will evaluste o trensfer funclion between Lhe levse ard _ 3
taes b owire T/0 andt determines i Lhe messured HOTM) curve PEET
Crugnes ehy of the Lheurelical H{f) curves. AL this woint (7. 0
ot wl Lwo Lhinds varrens if Lhe messured curve crosses -

i Wl Lhe LYheoreblival cuarvess the svwetem will cal-

vatebe e averode veule ol GAMMA and digelaw Lhe vesull.

Tege, DONTINUE on Lie CORTEDOL UNIT to denerate L

Sutteerse s binn seceleum based on Le megsured value

i GBAMMS . Thes srvocess Lekey sbout 40 wminutes end Lhe

conbles wa il oeeanb oAbt DONE!' oron comrletion. If

Vie ey et cueve did ol cross anwy of Lhe Ltheorelicsiy

Vit o mearsdr bu Lhal offect 34 diselevsed on bhe Ler-

winegl oo rrovessing wtlur s




DYNAMIC TEMFERATURE MEASUREMENT -
MEASURED ¢ M) CRITERIA FRINT THE REST OF THE PARAMETERS?

PRINT PARAMETER VALUES?
‘YES® FOR ALL» LINE § FOR SINGLE

05 ALC DELTA-F SETTINGY
“osbtld I Trwr 102 ORIGINAL PAGE 9
2 o OF POOR QUALITY

44 ACOUIRE NEW DATA OR RE-FROCESS
FROM YHRU-PUT FILET (0= NEW DATA»
i“RE~PRUCESS: 1
KERRKKREERKKRREKKKRK KRR RKRRRRKRKEKKKE
S I ACHUIRING NEW DATA

X
£ 07  NUMEBER OF THRU~-FPUT RECORLS
X DESIRED? 64

EXKERERERERARRKRRRRARKERKER KRR KRR KRR KKK
E IF DATé 16 RE-PROCESSELS

F 3
3 C8  STARTING RECGRD NUMERER? (70
x 73y 7é0 ETr.) 70

+ 09 NUMRER 0OF POMER SFECTRUN AVG’'S
¥ NESIREDT 120 .

13 MEW GAMMA AND NEW COMF, SFEC.T

(O=NQs 1=YES) i
i LD GaMidA BUT NEW COMF. SFEC,7?
(QO-NJy 1-YES) 0
a0 GAaMMA VALUE!S
waply & <ewe 100




10

L0

11

206

kS

CHANHEL *A* AMPLIFIER BAIN?
o deliy o <pwr 10>
90 0

CHANNEL °*A* RECORD LEVEL?

« levl » ipwr 10
1 0

CHANNEL *A" LC OFFSET?
<poffset> <puwr 10
(V] 0

CHANNEL °*B* AMPLIFIER GAINT?T
< dain » Spwpr 10
50 0

CHANNEL °*R* RECORD LEVEL®?
< levl % <Jpur 10>
1 {r

CHANNEL *EB* DC OFFSEY
LgPtfset> “pwr 10
0 4]

CHANNEL *C* AMFLIFIER GAIN?
. dein - <Jrwr 102
506 0

CHANNEL °C" RECORD LEVEL®
“ lewl + Tpwr 10
3 0

CHANNEL °*C" DC OFFSETY
Zofftsels lrwr 10
¢ O

ENTER LINE & 70 EDIT» NO TO 810F

ORIGINAL
OF POOR

PAGE I8
QUALITY




ORIGINAL PAGE IS

3.0 DATH FROCESSING AND PLOTTINS OF POOR QUALITY

3.1

Just as bDefore the rirsl rhese is to sel Lhe ediis for
thiv rert of sustes oreration. Press RESTARTs MOLE
SHIFT» EDITy MAP TIME and YES on the BYSTEM CONTROL
ranel and the edits will be listed. Asain & corw of
Liese edits srrears on the next rrases Unlike Lhe pre-
viuus rarlss this one is verw deceiving, Grest flex-
ibilibly has been built into this rart of the swstem.
The following rlol rresentations are asvailable!

o INSTANTANEOUS DATA
e 8mall wire cowrenseted or uncosrensatedr time or frea
. Larde wire comrensaetled or uncomrensatedr time or freo

u AVERAGBED DATA
. Bmall wire comrenseted ur uncosrensetedr frea only
s Larde wire uncunrensstledy frea only

[ENDF YR AP

(v 1ove Fagbded TTHE end FREQUENCY rendes are available,

3.2 Afler setling the suolen edites +rress RESTART» MODE

BHTFTe and MAP TIME to #loul the Jalae.

Thiw conciudes Lhe OFERATIOM SECTION of thie manual.,

1

L 8




DYHARIC TERFERATURE MFASUREMENT -~
FROCESBING ANL FLOTTING CRITERIA

FRINT
Q?ESR

10

20

FLUT AVERAGED OR INSTANTANEOUS
DATA?

FARAMETER VALUES?
FOR aLlL,» LINE

§ FOR SINGLE

FIOT UNCONFENSATED OR COMPENSATED
LATA® (D-UINCOMP»

1=COMP) 0

(C-AVG» 1-INST) 1

EXKEKERKERRREREERRERRRERERRARRARRRRKN

1F
21
28
23

2%

KEAKRERKKKNRERRERRKKNRK KKK AR RKERKRKKKK X

IF

26

P o W M PP PPN B P e e e e om
*3
&

30

L3 T

NOD.

FLOI
WOuFI Ly

REARKEK YRR AARERERKRRRKKK AL AR RKRR AR KKK K

DATA I8 INBTANTANEOUS:

STARTING RECORD NO.7 70
NO. OF RECORDS? 3

THRESHOLL TO CLEAR ON FREQ DA-
TA IN °*dB*? ~-60

0OF °*SMOOTHS" TO PERFORM ON
TIME DATAT 0

FLOT TIME % FREQ DATA? (0=TIME
ONLYs 1=TIME & FREQ) 1

DATA IS AVERAGED:

FLOT LARGE UR SMALL WIRE DATAY
(U=BMALLY 11 ARGE? 0

FULL OK FARTIAL TIME RANGE®

i=FART1AL) 1

¢ FARTIAL RANGE If DESIRED?

E
L
L4
L §
X
|
X
L

&1

32

FRINT THE

BTARTING TIME®
< time » <rur 10
450 +3
ENDING TIME?
<time > <pwr 10
475 -3
RESY OF THE FARAMETERS

i
i

[




30 V0T FULL OF PARTIAL FREQG RANGE?

ULy IsFARTIAL)
KERKEKRRKARRR bR KRR RRR KRR K KKKk &
IF A PARTIAL RANGE IS DESIRED?

35 STARTING FREQ®
o frea » <ewr 10
v O
37 ENLING FREQ®?

. freq » <rwr 10
1000 0

e W Fe ¥ BE W P L W

40 ENTER FLOT CNDE PER BELOW. (FREQ
LATA ONLY:

1= (RMS DEG-F)

2 <(RMS DEG-F)/SORT-HZ

3= (MEAN~SQR DEG-F)/HZ
4-<(MEAN-SGR DEG-~F)/HZ - uB

51 TOF LINE HEADER?
C/0 OF ¢ NODE RC CKRY'’S

EOTTOM LINE HEALER?
1-8-83 UWWR

[ %
ry

ENTER LINE # TO FLIT: NO TO STOF

ORIGINAL PAGE 19
OF POOR QUALITY

13




SECTION 2
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i

8]

14
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SYSTEM KROUTINES

1) Kegwboard Routines

25 Fourtran Routines

3, Fortran Subroutines
4 Sustem Subroutines
S5) Keuboard Subroutines
67 Texl Buffers

S/STEM ARRAYS

1> Kewboard Prodgram End Cuodes

2) Dats Rlock Gualifiers
Thermocousie Wire and Bos Stresm Parametler Eauation
Coefficienty

- This section is divided into five rarts listed below!

4} N.B.8. Teamrevatuie Eauation Coefficients
) Inrul Array

6) Thermocourle Wire Farameters

7y Gas Siream Pasramelers

8y Finite Element Coefficients ~ A»By»CsE»F&06
9y Finite Element Coefficiente - Z1 thru Z9
10) Finite Element Solution - ZF(1) thru ZF(9)
11) Scratech

DATA ASSIGNMENTS

Assrdrments
Avsignments

1y Variable Farasmeler
2) File i Record
SYSTEM ALGORITHMS

1) Thevrwocourle Wire Faremeters

2y Gas Stream Parcuslers

3) Finite Element Soiution Coefficients
4) Finite Elément Sollution

SYSTEM COMMAND FILFS




1,0 SYSTEW ROUTINES ~ A diasram showing how these routines are
troken down and linked todether arrears below,

“”Ré}aa;a;“ 1 ORIGINAL PAGE 19
Pox ' UALITY
|  ROUTINES |ommm—m——— OF POOR Q

RN | |

v v S
} FORTRAN [mvmme > TEXT |
| ROUTINES } | BUFFERS '
o ————— | |
}
|
______________________ | o e e e e e
i i i
i i | .
v v v
1  FORTRAN jrmm———— = SYSTEN i i  KEYROARD ]
I SUBRROQUTINES | i SURROUTINES | i SUBROUTINES |
i }

OO |

b o o sim e e o o L o e e e

16
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16

-

Kewvboerd Roulines

| DEFINITION i
’-.............. _______________________ - - - . A AR e e D G W mm W MM e e 4 e .
| Edit Routine - all edils

i Finite Elewent solution H(f) Routine

i Natas Scalind Rouline

I Instantaneocus ComrPensated Dats Routine

i Clesr Routline

| Edit Routiifle - 31l edits

I Smootning routines

| Set-ur Save Routine

| Set-ur Recsll Ruuline

I Brarhive routines

I Grarhice roulines

I Clear Routine

| FPower Srectrum and Measured H(f) Routine
I Data Aceuisitun and Transcrislion Routine
i Flot routines

I Edit Fowutine - Thevretical H{f)

| Editl Routine =~ Theoretical H{M

i Edit Routine - Measured A(F)

i Edil Routine -~ Measurved H(Ff)

I Edit Roubine = Megswured A(7)

! Edil Routine =~ Measured Hf)

| Edil Roubine = PFrouvessing & Flotting

I Edil Rouline -~ Frocessing & Ploiting

i Edit Routine - Frocessing & Floltindg

| Edil Rouwtine =~ Frocessing & Flotling

‘ _______________________________________________________________________ I




=13
1000
1800
101¢
5843
1802

1010

2000
1800
2010
5843
1801

2010

180 -2
180D

180

12 0
180 ?
180N

180

12 Y]

ORIGINAL PAGE 1§
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KYBD STACK 11

B R e e L ST R

o Enasbles/disables rushbutton
switches on S4774 SYSTEM CON-
TROL UNIT by setting VP No. 180

1) VP 180 = -2» (LABEL 1000),
DISARLE

2) VP 180 = 2y(LABEL 2000)»
ENABLE

17



18

34
39

44

39
53
97
101
104

119

X
28

5844
1805

100
3838
3819
o819

S819

%

:
i

159

14

[y

-

[

201

KYBD STACK 12

P L L L L LT

Finite element solution
(F.E.B¢.) routine.

1) LQBEL 1000 -~ F.E.8, for
theoretical value of damw

2) LABEL 2000 - F.E.5 for
neasured value of damma
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33 19
18
6020 199 2 201 56 0o -1
6024 11 10 30 50
38
18
5844 -4
2000
38 ié
18
6620 155 2 201 56 o -1
31 7
11
11 1
6021
60232
6023
6027 2620 50 i1 2 0 i
5838 16

19
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254 ¥ 581 1 1 OF POOR
260 Y 5319 é 1

266 MBS 37

270 M3 27

274 MS 37 39D

279 MS 27

283 1 6024 1 1 0

290 MS 38 18

295 MS 18

295 ¥ 1823 1 1 0

306 Y 6050 1 2048 i 20
315 MS 31 9

220 WS 21

324 Y 3020

328 O
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281
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KYBD 8TACK 13

- WD MR T W e AR W

Scales Freauencuy Data
based on the value of
VP No, 281 (Flot Cude)

Will erint an error

sessage if an illedgail code
is entered.
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P47 v 18065 261 2 3

124 J 210 . -

128 Y 3201 m'mrf-v
OF POOR QUAL

132 J 300 -1

137 ¥ 1805 281 1 2

148 J 300 -1

152 J 999 -1

u8 L 210
a2t o 3376

167 % 0 1000 :

j—~ew~=l Wideband correctiun factos for F301

172 ¢ 0 2D | Window (3.376xdeita~-T)
177 % 0 3D 2

Ig;',""“"'”"“ -]

185 L 300

189 I

i92 J 200 36

197




L -17 KYBD STACK 17

e M e S M

L 109
o Routine to comrensate in-
Y 3020 stantaneous time domain data.
Y - -18Q0: . 0 0 286D o0 Routine cosrensates data
TCoat e for distortion caused bw!
Y 1802 1 267D
1) Dividing bw the comrensa-
Y 6007 0 tion srectrum
Ko 4 2) Ferforaing and inverse
Fourier X~-Form
H1
X s
ORIGINAL PAGE i§
NS 31 9 OF POOR QUALITY
MG i1 b
TR é
Ct. 0
cL i
CL s
CL 3
L 200
M8 31 oL
ME i1 2
Y 1801 ¢ oL Kt
M3 3i oL
] 1i 3
K 2
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109
113
121
127
133
140
144
149
155
158
143

170

180

[ 4%
<
rs

L

L

1805
2035
100

205

100
1805
100

300

210

1 1
0 2564
17946 2047

269 1
21

269D 0
36

270 i
13
-1

512

1024 2047

1624

1024  2CA7
1024 2047

1024

11

fosy
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1805
2290
100
220

100
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360
G514
3838

0819

300

0

249

a1
249D

- 36

270
i3

iD

10

1023
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e

TF

-18

100

~J

1800
1800

200
1821
1805
1800
1800
1801

200

1805

1801
300

3000

3001
2902
2900
2901

2000
2000

2000

3001
2000

4D

FN

1024

0
0
7 4D
29005 2
2902b
29030
4D ]
0
Y
268D 20
i0 20000

2000L 29000

7 Ap
29020 1
AD
AD
0

KYBD BTACK 1&

- A Do A WD e W W W s

Q

Routine to clear #ll
channels below user
inrut threshold.
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i8 M8
<3 M8
27 Y

X
o
roo=< =

100 ¥
106 J
ilioJ

1is |

2500

1000

11

KRYBD STACK 20

o Edit routine.

0 Controls listing and
inrut to sustem edits.
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120 o« 1300 19 0

126 ¥ 5838 8 m m
131 ¥ G819 §2 1

i37 L 1525
141 ¥ 1808 53

146 1805 53 0 i
153 J 1526 -1

158 o 3000 -1

163 L 1526

167 ¥ 1803 53 1 1
it4 g 1530 -1

179 MS 37

183 MS 27

187

190 L 1880 ' -
154 Y 1800 i9 i

200 Y 1800 180 1808

206 Y 5838 540
211 530 550

216 M8 37

220 MS 27
224 Y 3838 8
225 v 5819 93 1

235 4 in2s -1

A0 1 3000

KIS G81Y 97 1

S0 1525 -1

255 .




ORIGINAL PAGE IS

Ty -21 . OF POOR QUALITY  kypp grack 21
5 | 100
0 Smoothing routine
9 CL 1
0 Two routines available!
13 Y 1800 5 0
1) Lavel 100
19§ 1800 6 1
Fix)=25KP (=124 .
25 ¥ 1800 7 2 SEKP OO+ 2580 (xb1)
| 31y 1800 2000 5 -1 2) Label 300!
38 Y 1800 2001 25 -2 Fx)= FOI4+P(x+1)
: as v 1823 10 0 0 | 2
where x= the channel
92 Y 1823 10 i i number,
3 59 L 200
. 63 ¥ 1821 2002 o 50
} 70 ¥ 1821 2003 o 61
A 77 ¥ 1821 2004 0 Y3\
| 84 Y 1803 2005 2C02.  2001iD
91 ¥ 1803 2006 20030 20000
98 ¥ 1803 2007 20640 200iD
105 ¥ 1801 2008 20050 2006h
i12 v 1601 2008 20080 20067D
115 v 1822 2008 i 411
ize v 1803 5 5h
132 1801 é 6L
. P36 v 1603 7 7L
: 144 4 209 2046 o




157
161
160
i71
177
184

191

Y
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o

r)
h
|2
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i

300

1800
1800

‘1823

1823
400

1821

1801
1804
1822
1801
1801

400

[&4]

10

10

2001
2000
2000

2000

&

2046

-

V]
Y]
26000

20000

5

6

2001D

"~
~J

n

I

”
o

I
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84

89

M8

3 MS

ME

M8

5844
5644
5842
5814
5838
1003
5819
5819
1808

1803%

ORIGINAL PAGE 19
OF POOR QUALTY KYBD STACK 22

o g T o

P o SBet-ur save routine.

o Set-ur is stored into
COMMON area designated

buy VP # 480
20
11
2
9
75 1
64 1
480
480 1 i 1
-i
a8G 100 i -1
-1
4800
1 741 i
1 187D 2

31
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7999

0 187
39 480L
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re

G844
5844
S814
5838
1003
5819
5819
igos
1805
1003
1805
1603

37

799

20

74

64

480

480

83

100

32767

G

=
S

*KYBD STACK 23

- L M M W AT e sow s

¢ Set-ur recall routine

v Routine recalls COMMON
area designated by VP
& 480,

ORIGINAL PAGE I1g
OF POOR QUALITY
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99 -

102

106

i -3é
i 100
Hs 34
M8 18
Y 838
Y 5821
Y 5804
L 5805
Y 580%
Y 3814
L 1805
¥ 5810
J 110
Y 5810
i 110
Y 3844
( 5816
L 5610
( 3817
i 160
D

i 200
18 38

50

e

39

KYBD STACK 36

e Y L L L

v GBrarhics routine.
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5o
é
276 i
2790 2800
-1
283 4
-1 -
3
-1
i
b4]
<810
3¢

ORIGINAL PAGE 1§
OF POOR QUALITY
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2770 278D
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b -39 K'YBD BTACK 39

M N M AN e

5L 100
o OGrarhics routine.
g Y 5838 IS
14 ¥ 3808 975 3850
2007 1800 , 1 3a9n
26 Y 5819 iD
31 Y 5808 §50 k1]
EV A ¢ 1801 1 390D 10
44 ¥ o819 ib
49 ¥ 1801 1 39D 35
06 Y 5838 il
41 <
64 .
ORIGINAL PAGE 1§
OF POOR QUALITY




ORIGINAL PAGE 19:.):i"

b Al OF POOR QUALITY « KYBL BTACK 49
U 100

0 Routine calculates

Y 18¢¢ 2000 223D 224D channel limits to

) clear on measured

N 16 Y 1800 2001 2190 2200 Transfer Function.
j 23 v 1800 2002 2450 244D
36 1804 2001 2001D 20060

Y
37 v 1804 2002 20020 2000D
Y

44 1800 1 2601D
30 Y 1800 2 2002n
. Sé6Y 1802 1 10
S szt 1801 2 20
68
Tio
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1

~)

1046

104

)

¥

HS

~u0

200

1800

on
1801

[~y

20

iah

-3

130

on

[ 5]

KYBD 8TACK 50

Routine Frerforms a tri-
srectrum ensemble GVEPIH
and eviluates Lransfer
funclion.

It Lhen clears the data
block according to the

channel limits calculatd
in stack 49,

Finallw it Jumrs to sta
12 Lo determine the mea
sured value uf damna.

SRR T L R R




111 Y 1800 0 3 .. ORIGINAL PAGE 18
117 J 100 49 7" OF POOR QUALITY
122 & 30

126 % oD 2

131 M8 21 on

134 CL oD 0 2

142 CL oD 0 1D

148 CL oD 20 2047

154 Y 1801 0 on

160 ¢ 30 A 0

166 CH 1 ? 2

172 NS 21 1

177 M8 21 2

182 Y 1805 262 1 1

1689 4 2000 12 ,

194 ¥ 1803 263 1 1

201 4 2000 17

266 Y 5844 -6

rS
-y
f

(!

|28
[y
<
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1 i ~31 KYBD 8TACK o1
5L W00
v This rouline ecuuires
LY 5844 é data to Lhe Lhru=rut de-
" vice (masd tared)r tian-~
iq4 v 1805 20 i i scribes it to the disc

linearizes the date.

JoF 1805 283 1 3
KN i80¢ .3 2600
KA | 18646 14 THil
1% J dul uo
GO0 1300 84 a9 h
RS IS K35 3 :
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ai W% ib
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v
79 ¥ ivG Q ;
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R NTERE 1¢
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6020
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3819
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1800
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199
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domain data. :

REY




KRR

, LR T
109 Y 5844 b ORIGINAL PAGE 19
114 Y 5844 -20 OF POOR QUALITY
119 ¥ 3020
123 <
126 L 9998
130 ¥ 1805 265 i 1
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149 MS 31 4
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il -100 KYBD B8TACK 100
5 1 160 S T
o Edit routine the-
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SO SN o S
14 ¥ 1800 20 0
20 M§ 37
24 NS 27 o
28 Y 1800 54 51 mgc&zg
34 v 1800 55 100
a0 L 1505
44 Y 5838 51
49 Y 5814
33 Y 5819 99 1
59 J 1500 20
84 Y 1805 1 1 1
71 4 1505 -1
76 L 1510
80 4 2000 11
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§5 Y 5844 -20
’ 100 L 1511
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- 107 4 1511
111 L 1
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180D 213 214
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1L -108 | KYBD BTACK 108

4 e e g M S = A

S L 10 . e
0 Edit routine - processins
?Y 5819 10 1 and rlotting,
13 ¥ i80D 264
; 20
g 23 L 20 ORKNNAL.PAGE'S
27 Y 5819 20 1 OF POOR QUALITY
? 33 Y 1800 245
38 ?:
: 41 L 21
45 Y 5819 21 1
31 Y 180D 266
U
9L 22
63 Y 5819 22 1
69 Y 1800 267
74 2
77 L 23
81 Y 2819 23 i
87 Y 18600 2686
- 75 L 24
EAZN aB19 24 1
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113 L 25
117 v 5819 25 | ORIGINAL PAGE 18
OF POOR QUALITY
123 v 1805 270
128
131 L 26
: 135 ¥ 5819 26 1
§ 141 ¥ 180D 282
% 146 <
? 149 L 30
; 153 v 5819 30 1
159 Y 18om 271
164 <
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é 171 Y 5817 31 1 |
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138
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1.2 Furtran Rapttnaﬁ

| PROGRAM

|mmm———————

Y 6020

(e

I Y 6021

1Y 6022

ORIGINAL PAGE 1S
OF POOR QUALITY

4§‘Q‘%i .

---—-mu—---------------n---------------------w--—--ﬁ-----'

| DEFINITION i

| o e e o e e e = e e e

i Inruts user edits to arraw °"XIN® i

I Inruts T/C & sas stress Eauation coef’s Lo arraw °C* |

‘ ---------- - o - R A T LA TP P Y T L 2 3 3 ¥ 2 ¥ ---——u-—-----'

| Eveluastes T/C wire raraneters {

‘—--------—---—---—---------—‘-----—---------------—----—'

Evaluates sas stream raraneters |

Evaluates H(fT) ~ (T/C wire/sas stream) !

|
!
H
L L Ll L e L L L L meme——————— ~———-]
| Evaluatts H{f) - (larde wire/small wire) |
== e m e e e m n . . e = |
i Evaluutes measured value of 3AMMA |
| o e el e e e e e e o e s e e e !
i Converts millivoltes to desrees farenheitl {
L et L e R - e e e e e e |
i Modified vevsion of 'Y 6028°' for 'HOST' §
f o e e e e e e e o ]
{ Connect- roints in Lhe data block !
R et et i
87
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SUBROUTINE 16020(1yJBUF) OF POOR QUALITY

Y 4020 N1 N2 N3 N4 NJ N& FABSBES VARIABLE PARAMETER VALUES

TO THE FORTRAN USER BUFFER BY USING A DOUBLE PRECISION

DATA BLOCK AB THE INTERMEDIATE BUFFER. WHAT THIS PRO~

GRAM LOER® I8 REMOVE THE 6 "END CODE® LIMITATION BY STORING
THESBE VARIABLE PARAMETER VALUES IN AN ARRAY CALLED *XIN® AND
PABSING THIS ARRAY THRU COMMON., A MAXIMUM OF 60 VARIAELE
PARAME "LRS CAN BE PABSED,

REAL VARIABLES USE . INTEGAR VARIABLE PARAMETERS8 FOR EACH
VARJABLE. THAT 7S+ THE REAL VARAIBLE MUST BE STORED IN TWO
INTEBAR VARInsoLF PARAMETERS, ONE FOR THE MANTIESA AND ONE
FOR THE FOWELR OF 10, -

INTEGAR VARIABLES USE ONE INTEBAR VARIABLE FARAMETER PER
VARTABLE.

THE FROGRAM ACCEFTS ANY COMBINATION OF VARIABLESy THAT IS,
REAL ONLY» INTEGAR ONLY OR BOTH BY SETTING A FLAG.

Y 4020 18 FORMAYTED PER BELOW:

N1 = [NTEGAK VARTARLE FARAMETER STARTING VF &

NZ = NUMBER OF INTEGAR VARIARLES

N4 = Rial VARIAKLE BTARVING VF$

N4 = NUMRER UOF REAL VAFRIARLES

NS = BLGCKN & 0 UBE AS INTERMEDIATE BUFFER

N6 = FLAG - ~1 = BOTH», O = REAL ONLYy 1 = INTEGAR ONLY

FRUOGRAM EXELUUTLION FRE-REQUISTITVESD NONE

NOTED [He *"CUOMMON® VARIARLES ANDD ARRAYS REFERENCED IN THIS
rROGRAM WILL CHANGE WHEN USEL IN DIFFERENT GVERL.AYS. HOWEVER,
VHE REMAINING SUFTWARE WIill. REMALW UNCHANGED .

FAalL 1. PURPURA - 07/1%/82

DIiHENSTON LBUF (6 v MOQUAL (G)
COMMON XINCIO I »A(2) oK (20042 TC(4A) v 6GS(10):TR(LD)
LOMMON FRO

N1-JRUF (1)

NI COBRULF (20

N3 JRUF ¢

NACUBLHF (&)

WO URJE O

Ao JRBUF (S

MUUAL (1564

AERY 11 BERAD I

AL A3 =30 24

AHLAL (404

Mitial ()¢

CERE 0,

CHEME G

T} SR

3 171036

R S U SN 4 I

CONT DHUF



b A e B A

{
)
i

30

40

Shid RYBLOOQA1G14By NG

Urli. FUTQONS»MQUAL)

isdtler 30930930

PVF =i

i) 3% (0TT1+19N2

thll KYBD(O0%4440R,18229IVFINSs1)
CALL GETI(NS9 1+ TEMF »GUNK)
LINCICTI)=TEMF

IVH=TVUR+1

CONTINUE

LF(NE) 402401999

IVF=RS

H4=MQ /2

GO 45 ICTR=ICTIsN4

CALL KYBRDC(OTA440R»1822yIVP NG 1)
CALL BET(NSy 1 TEMFGUNK)

CALL KYBD(0%4440R-1822,IVFP4+41sNI»1)
Cali. GET(NSs1-TTEMPsBUNK)
AINCICTRY=TEMFX(10.KXTTEMF)
IvP=IvFee

CONTINUE

Cabi RYBL(OA1L23By2048)

RETUN

EMND

ENDE

ORIGINAL PAGE 18
OF POOR QUALITY
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FTNa. .
SUBRODUTINE 16021 (IyJBUF)

{
ot 6001 SETS UF AN ARRAY CALLED *C* WHICH CONTAINS THE CO-
C EFFIELENTS FOR THE THERMOCOUFLE WIRE (Pt/6%ZRh & Pt/30ZRh)
U OAND GAS STREAM EQUATIONS AND PASSES THEM THROUGH COMMON
COTH "Y 6023* AND Y 6024°.
* FROGRAM EXECUTION PRE-REQUISITES: Y 6020
G
C FAUL T. PURFURA - 07/19/82
(¥
COMMON XINC(I0)vA(2YIR(239C{45)9TC(A)»GS(10Y»TF(10)
COMMON FRQ
RO 10 IZ=1+45
CCIZY=0,

10 CONT INUE
H(13=3.B726K10.Kk(1}
C(2:=1.8746%10.%%k{~3)
C(3r=2,1226%10.K%(-4)

Cidr==2,7926XK10,0X(~-10) ORIGINAL PAGE IS
Li9)=3.2070%x10,Kkk(-2) OF POOR QUALITY
C(61=4.8648BK10.%X%k(~6)

C(7)e=-3.8201410 . KK(-137 -

Ci8)==1,0204%10.%k%(~13)
CUT1=2.6334X10.KK(~4)
Cil1Gi==2,4880%10.%%(~-8)
COT1 Y1 cA09eRL0 KR {-11)
il 2=1.387810.kk(~-13)
Cli31=3.0239%10.%K(1)
Cioani=1.0806%10,kK(-2)
(E1Gre=1,B8102X10.X%(~3&)
MO TSENNRT-THY STES ¢ TE F)
TOL7 =T 922BK1G KR (-2)
({(18:=4,8I27%k10.kK(-6)
CO19) 303357510 . KK (~9)
20 =L 7B09%K1Q KK ( 12
D20 152,2534K10 . KK{~14)
Ci2201 21 .97c4%10 . k% (-4
Ci28y =3, 2021410 .%k(~-3
CC243=-3,5088%10,kk{~1171
CLZGI=2.7F097RK10 KK(~-15)
Cided)=] . B998K1L0 KK (~5)
Col27)=1,s8023K1L0%K{~2)
Ci28)=2,7897%10 . %%k {~5)
T(291=2,4233K10, kk(~1)
Cid0ri==3,4300%10.,K%({-5)
C{(31:=1.3750
Ce32)3=1,9422%10 kK {~5)
CA337 21 A041 K10 . KR { -2
CiT4:52,7400K10 KK 5
COaba2,4913 %10, kK~
(i3 -=3,a5830K10. Kk (-0
CId?v21,38%0
Cl3Er=1.,.98%9K10 . %% {~5)
(3921, 082K10 . KK (=D
R TR E VLS E S TIPS § Xl




U LRSI S
wid1e2.3937K10 . KK (-1
C{43V=-3 5000%10. %Xk (~5)
Li43r=i, 530
£044)=9,0420K10.X%(-9)
CCAG =1, 4100K10.k%(-5)
RETURN
END
ENLi$

ORIGINAL PAGE I§
OF POOR QUALITY
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ORIGINAL PAGE 8
Néri OF POOR QUALITY

SURRKDUTINE Y6422(1»JBUF)

¥ 662 CALCULATES THE FOLLOWING THERMOCOUFLE WIRE FARA-
METERS AND OUTPUTS THEM INTO THE ARRAY °*TC® WHICH IS
FAHSSEU THROUGH COMMON.

t. DENSITY (RHO)

2. THERMAL CONDUCTIVITY (XK)
3. SPECIFIU HEAT (CF)

4. THERMAL DIFFUEITY (AL)

THE VALUE OF “XIN(B8)* DETERMINES WHICH SET OF EQUATIONS
WILt RE USED.

1. WHEN °*XIN(B)" 15 "0" THEN EQUATIONS FOR Ft/4%Rh TC’S
WILL RE USED.

2., WHEN °*XIN(B)* I8 "1" THEN EQUATIONS FOR FL/30%ZRh TC’S
WIiLL RE USED.

FROGRAM EXECUTION FREQUISITEST ¥ 4020,Y 4021

FAUL T, FURFURA - D7/19/82
COMMON XIN(307 2 A(Z o KE2)9 00459 TC(A3»GSC10) »TRULO)
CONMON FRQ

GO 10 1Z=1.10
TEIXIZ)=0.

CONTINUE

T=XIN(8)

IF(XINCLY Y 599220530
RHO=1278.7

ARSCTIIFCI29KTHC(IIRKTARZHC (47 KTH% S
CP=CISY+0CEIRTHOIZIRTRR2HC(BIRT¥%3

AL =GOy FCCI0IRTHC UL L Y RTRRZIC (L2 AkTRR3
53 TG 40

RHO- 16921

O ENARYEINEGERE SR IMEIED AR ¢ FEINSV-IE SR &
CR=UU1 7340 UIRIRTHC LTI ATHRR24C (20 ) R TRRI+C(2LIKTRRS
AL =TE220 0230 KTHO SR RTRADHC 2TV KTARS
TC 1) =RRG

TEL2I XK A3E00

HBE I RIS

TOOY s =L

RETURM

T

Folig




FTNA ! ORIGIMAL PAGE 18
SUBROUTINE Y40234T» JBUF) OF POOR QUALITY

Lo S e

Y6023 CALCULATES THE FOLLOWING GAS STREAM FARAMETERS AND
JUTPUTS THEW INTO THE ARRAY *'GS* WHICH IS PASSEDN THROUGH
COMMON.

1. DENSITY (RHO)

2. THERMAL CONDUCTIVITY XK)
3. SFECIFIC HEAT (CP)

4, SFECIFIC HEAT RATIO (GaA)

5. VISCOSITY (XMU)

6. SONIC VELOCITY (C)

7+ KINETIL VISCOSITY (6)

8. PRANDTL NUMBER (FR)

7. MEAN GAS VELOCITY (U)

10, ATRONYNAMIC PARAMETER (GMA)

EQUATIONS USEL TO CALCULATE PARAMETERS 2y 3» AND 4 ARE NEFENDENT
ON THE FUHEL TO AIR RATIO (XINC3)).

oMo oTnOooOomDaooonan

FROGRAM EXECUTION FRE-REGUISITESS Y 6021

“AUL. 7. PURFURA - 0H7/20/82

SO0 n D

COMMON XIN(303»AC(2) K230 (A5 TC(43¢6GSC10)»TF(10)
COMMON FRAQ
L0 10 IZ~i+10
GH{IZ»-0.
10 CONTINUE
1=XiN{8)
F=XinN{%)
AE=XIN(LIO:
FrasXI(3)
1w, 010
PR M
TotFRLLELXL LY BG 70 20
IF(FALGT. XL JANDJFALLE.XL2Y GG TO 30
Tr{FA.GT 4.2 50 TO 40
G AR =026 xT+{27)
Cr=C{ZRBIKIYTLET)
GA=T(30KT+C(31)
G 70 56
KX XE=0(32)RT+HL(33)
CP-L{347KT+HT 3T
-G 3e XTHECIEY )
i T 96
Al -LCEBYRTH (39
GG EA0RVECOA D)
D D42 ETTCUAS)
L. YD 3 I SMR- W)
P o B3RP/ ETH460 1)
Daal s ALAKIBQART (BARKCT+H460. 1)
G aMlU/RRD
P - 3506, ¥AMUXDF /XK
(RE AL} A
VR ARFARKCPRAKOIZZIZ L E-59 YR IBRRTIUN)
GMA=GHMA/(BERT(GYRTC LI RTT (3 )




74

BhelrsRHO -

BB{2)=Xk . -, ORIGINAL. PAGE '8
BB (%) =0k QUAL
U8 (4)=BA OF FOOR Y
B5 (%) =XMU

68 (6)=C

BE(73 -0

B&8(B)Y=FR

BE(9) =U

5S(10)=6MA/3600.

A{1)=685(10)

CALL XINTZ(XsIXoNF)

CALL KYBRDC(Q0S4440R»1800y243yK(1))

CAlL KYEBD(O54440R»1800+244,K12))

RETURN

ENU

END$




1441 ORHNAL PAGE 1S
SUBROUTINE Y6024(1yJBUF) POOR QUALITY

6029 N1 N2 N3 EVALUﬁTkS TRANSFER FUNCTIONS FER BELOW

"OR N1 VALUES OF GAMMR AND STORES THEM IN FILE 1 STARTING AT
RECORII 10» FOR SMALL WIRE DATAs AND RECORD 30» FOR LARGE
JIRE DATA. A MAXIMUM OF 13 VALUES OF GAMMA ARE ALLOWED.

l. SMALL WIRE (GAIN AND PHASE) VS THE GAS STREAM
2. LARGE WIRE (GAIN AND PHASE) VS8 THE GAS STREAM

Y 6024 18 FORMATTED ¥ER BRELOW:

N1 = THE NUMBER OF GAMMA VALUES

N2 = FLAG -~ 0 = .THEORETICAL GAMMA EVALUATED. GO FROM .5 T0 1.5
TIMES GAMMA IN .1 INC’S.

+MEASURED GAMMA EVALUATEL,» LEAVE ALONE

+EVALUATE PIECEWISE TRANSFORM» CH 1 TO 50 CON-
SECUTIVE» THEN EVERY 10TH CHANNEL,» THEN CH 1023
1 =« JEVALUATE SFECIFIED CHANNELS FROM eDITS

1
N3 = FLAG - ¢

noi

¢ 6024 CalLS THE FOLLOWING SUBFROGRAMS?

1. TRFPF - THIS SURFROGRAM CALCULATES THE COEFFICIENTS FOR THE
TRANSFER PROGRAM “TRFM" AND PASSES THEM THROUGH
CGMMON.,

2s TRFM - THI3 SUBPROGRAM EVALUATES THE TRANSFER FUNCTION.

3. AINTZ - THI% SUBFROGRAM CONVERTS ANY FLOATING FPOINT VAR~
TARBLE TO AN INTEGAR ANL FOWER OF 16.

FROGRAM EXECUTIUN FRE-REQUISITES! Y 4022,Y 6023 |
rAUL T. FURFURA - (%2/04/87

DIMENSION JBUF (3 »MOUALTT)
COMMON XIni{300sA(2)sKe2)sC(ADyTC(4)GE(10»yTFC10)
COMMON FRQ
N1<JRUF (i
N4=JRUF (2
NG=JRUF {37
TFIN4,BL1,81,82
T+XINC1I)+.,00001

60 TH 83
THXINCLI4)Y+.,00001

JR NG 4457

N2=1

NP=iC23

NG

GO TO 7
THE=XINT T2 AXINCLT
Fr = HNT .00
LHNaXINCLI/ZXTNOLL
A= DN O0
CHH=XINC2G/77INCLL)
N2 LHN+ .09

MM (152048

UL (2020
AU T3 = 30767Y




10

16

18

19

IF(T=.5)63061s61
IF{T=14)64,62y62 PAGE 19
IF(T=2,)65166166 ORIGINAL
MAUAL (4) =49 OF POOR QUALITY
80 10 70 -
MAUAL(4) =53 ‘

€y TO 70

MAUAL (4) =57

GO TO 76

MOUAL (4) =61

MRUAL(5)=0

DGMA= .5

T1=N2

N0 9 IA=4,7
XINCIA)=XINCIAY /12,

CONTINUE

DO 10 IZ=1,11

CALL KYBD(041514F,12)

CALL PUTQ(IZyMGUAL)

CONTINUE

CALL KYBD(054440B,5838+1)

DO 30 I6=1,N1

OLDFHS=0,

TF(N&3191y2

TGMA=GS(10) KLGHA

60 T6 3

TGMA=65(10)

DO 20 IC=N2sN7,N8

TFINS) 616915
IF(IC-1023)11915515
IF(1C-5071213,13

IC1=1C1+1

GO TO 1S

IF(IC-IC1)20+14+14

ICi=1C1410

A(2)=TEMA

ALC=10

FRO=TKXIC

CaLl TRFF(X)

CALL TRFH(XyY)

[F(OLDFHE-A(2) 116916917
A(2)=0LOFHS

G0 TO 18

OLDIPHS=A{2)

CALL FUT(IGYICs ALY yAC2))

CALL KYBD(054440B+5819y1s1)
All)=FRA

CALL XINTZ(XsIX»NF)

CALL KYRD(O54440B,1800+1+K(13)
CALL KYBD{D54440B,1800,2rK(2))
CALL KYBI(O54440Ey1809,1+2)
TFINAY19 919020

ACL)=DGHA

CALL XINTZ(Ks TX9 NF)

it L KYBRD(GGA440By 180619 K (1Y)
Dabl RYRUIGHAMAORY1B00,29yK(2))
6Ll KYRD(OS4440E180%1,2)
COHTINUE

NGEMe= BGHAY .

CONTINUE




T+ 0 (L W

Lo~

04 v

2
5 Y o

A
50

TFONA 31931950
IFOXINIG2Y935935036

Chbh KVBHC(046523K931010)
o TO 37

CALL KYBD(044523B+31,30)
00 40 IM=1sNi

CAll KYRD(DA&S23Rs214IM)
CONTINUF

RETURN

END

ENDS

ORIGINAL PAGE 1§
OF POOR QUALITY
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ORIGINAL PAGE 1§
FYNA OF POOR QUALITY
SUFROUTINE Y6026(1 ¢ JBUF)

Y 40286 N1 N2 N3 N4 EVALUATES THE TRANSFER FUNCTION BETWEEN
2 DATA ELOCKS.,

Y 4026 I8 FORMATTED FER BELOWS

N1 = NUMBER OF RECORDS (GAMMA VALUES)

N2 = START POINTER IN FILE 1 FOR SMALL WIRE VS GAS STREAM H(f)
N3 = START FOINTER IN FILE 1 FOR LARGE WIRE VS GAS STREAM H(P)
N4 = START POINTER IN FILE 1 FOR 10 MIL VS 3 MIL

THE FROGRAM USES BLOCKS O ANL 1 FOR COMPUTATIONS
FROGRAM EXECUTION FREQUISITES? Y 6024 (TWICE)

FAUL T. FURFURA - 09/14/82

OOoOOCOOOO0No0 00T

DIMENSTON JBUF (45 »MQUAL (5)
COMMON XINC3GO)
N1=JBUF (1)
N4=JBUF ()
NS JRUF (37
Né=JRUE (a0
MGUAL (1)=2048
MOUAL ()0
MOUAL (3)a3T7 67
HOUAL(4) =61
MLALA TGS -0
fE=id
GhLL KYBL{041514Ry2)
ol FUTHC s MGBUAL S
litt 30 1R:ieN1
CaLl KYBLH(OALG23RyI1sN4A)
Ghti, KYRICGASL23B 11
oLl WYRNDIGA6H23IRy 319N
bl KYBRDCOAAN23R, 11910
X XINCL23 /XINCLLD
Kb LTRSS ) /ZXTNCLL)
X¥=XINCI2)/XINCLIL)
TL=AL+.00
TU=XU+.05
T OF
i 20 IC=TL«IUs TN
Hall, BETIOILYG3WF3I)
Cell GFTLLLICYG109F10S
TEIGTA=010/068
FHIGTE=P10~#3
P ORSFHLIOTE)
TF{1I86.-1)10513+13

1 [V ernIGTS)1191291 2

i FRIOT3=PH10T3~360.

e TO 13

(=

Tt

id FH10T3=FH1GT3+360.
i3 Chll PUTEZWICyTFLOT3 MHIGTS)
LY CONTIKUE




N4=N4+ e
NE=NE+1 Nk

CALL hYBD(046423Br31|IS)
CALL KYBD(044523B+21,2
161841

CONTINUE

RETURN

"END

ENUS

ORIGINAL paGE 1y
POOR QuALTY
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Na+L. OMGINAL PAGE '8
SUBKOUTINE vé6027(Xy».JBUF) OF POOR QUALITY

Y 6027 N1 N2 N3 N4 N5 N6 DETERMINES THE MEASURED VALUE OF GAMMA
AND STORES IT IN °*G8(10)° FOR EVALUATION OF THE MEASUREL TRANS-
FER FUNCTION, IT I8 FORMATTED FPER BELOW!

N1 = FLAB - 0 = READ GAMMA FROM COMMON» 1 = CALCULATE OAMMA,
N2 = STARGING RECORD # IN FILE 1 FOR LARGE/SMALL WIRE H(f).
N3 = NUMBER OF THEORETICAL X~FER FUNC., RECORDS

N4 = SCRATCH BLOCK FOR THEORETICAL DATA.

NS = BLOCK WHERE MEASURED X~FER FUNC RESIDES

Né = RLOCK WHERE COHERENCE FUNC. RESIDES.

IT FERFORMS THE FOLLOWING DATA CHECKS!

1, DETERMINES (F THE MEASURED GAIN CTROSSES THE THEORETICAL X-FER
FUNCTION CURVE,

2, DETERMINES i THE COHERENCE 15 WITHIN SFECIFIED LIMITS OF
«8YRRL-I1,005,

3. DETERMINES IF A COMBINATION OF AROVE ERROKS WOULD RESULT IN
NOT HAVING A HEASURED VALUE OF GAMMA.

1IN EAUH OF THE ABOVE CABES» A HMESSAGE I8 DISPLAYED ON THE
TERMINAL TO FLAG THE OFPERATOR. IF A MEASURED VALUE OF GAMMA
18 NOT DETERMINED, FROCESSING STOFS AND THE OPERATOR IS AD-
VISED TO CORRECT THE PROBLEM ANII REPCAT THE ACQUISITION,

FROGRAM EXECUTIUN PRE-REQUISBITESE Y 6020v $021,Y 4022,Y 6023
FAUL 7. FURFURA - 09/27/82

CIMENSION JEUF(4)
COMMON XIN(30)sA(2)»K(2)»CCAS)H>TC(A)»BGB(10)»TF(10)
COMMON FRG

N1=JRUF{1)

N2=JRUF (2)

Ns:JBUF (35

Na=JRUF (4

NL=JBUF (%)

N6 - JBUF (&)

T dN1V109100920
GHEL0)=XINC24)0

th TH 99

vl =Co

fol~e 8

AVEMA=0,

(=1, 000

TRH-N2+H3~1
Fru-XIN{I1)/KINC14)

NF =1
RL=TFARXINCLIZI ) /XIN(LL)
AiJ=AKKINC2S /XTN(LL)
1« XLT400

TU=XU+ .05

TH- FAKLINGL ) /RXINGI L)
IN=ThT. 00

wiki. RYBDC(OD4440B,5838r1)




31
40

a1

42
43

44

D8 S0 AL~IuYIUsIN

17> TC/NF

oRLL BET(NS+IC»BNsFH)

DO 40 IRaN2,IRM ORIGINAL PAGE 19
TRT=IR+1 OF POCR QUALITY

CALL KYBD(04AS23By» 319 IKR)

CALL KYBD(0A4&S23IB+119N4)

CALL BGET(N4yIT»V1,P1)

CALL NYED(044523R+314IRT)

CALL KYBR{O0A&523Br»11/N4)

CALL BET(N4rITIV2,P2)
IF(BN-V1)40,31,31

IF(U2~BN) 40,4141

CONTINUE

GO TO 44

CALL BETU(N&»IC»T29PF)
IF(Y2-Y2L)44/,42+42
IF(Y2U=-72744»43/,43

XiRk=IR

XN2=N2

R1=ze84,AX{XIR~XN2)
AVGMA=AVGMA+RI+(GN~V13X(,. 1) /(Y2~V1)
AVC=AVC+1,

GG TO 50

XIC=1C

FR=XTCRXINC14)

A(l)=FR

CaHLL XINTZ(ZyIXeNF)

CALL KYBUD(OS4440BR»5819+891
Call. KYBD(054440B,1800r1K (1))
CALL KYBD(OS4440E+,1800¢2,K2))
CALL KYBD(OU4440R1BOS 1525
CALL KYED(O54440R+58199191)
CONTINUE

IFCAVEIaS 5560

CAtl KYBD(OGA440B,081991001 )
il KYBNCO42040B,0)

AVGMA- AVGNA/AVC

AL =BRCT0:

AL YINTII s IX NP

tALL KYBNCOS4440E»1800+14K(1))
'l KYRD(OUA440B1BOCG»29K(2))
CalLL KYBD(OS54440B5817r491)
CALL KYBD(OUA440B»180S =102
CALL KYBD(OD4440Bs0817+1:21)
G810 =68<C10)XAVGMA
H(15:68C107

CALL XINTZ X 1XeNP)

AL ECBDCOOAA40K18C0 v 2430K (1))
GCALL KYBN(0G4A440B»1BOD s 244K (2))
CALL KFYBI(OS4440E+581%911+1)
GALL KYBU(OSA440B218059924319244
it KYBD(OS4440E,581%s191)
FEVURRK

Fieli

Mg

8
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ORIGINAL PAGE 1§
Nast. OF POOR QUALITY

SURRDUTINE Y&028(IvJBUF)

Y 4028 N1 N2 N3 N4 N5 Né CONVERTS MILLIVOLTS TO DEG-FARENHEIT
BY USE OF N.B.S8. TEMPERATURE CURVES. DATA CAN BE FILTERED BUT
NOT WINDOWED, IT READS DATA FROM FILE 1 ON THE DISC CONVERTS 17
TN TEMFERATURE AND STOREE IN THE SAME RECORD NUMBER THAT IT WAS
REMOVEDR FROM.

N1 « BLOCKSIZE

N2 ¢ OF THRU-FUT RECORDS

N3 STARTING RECORD IN FILE 1

N4 TC CODE FLAG® 1 = CR/ALy» 2 = PT/10XZRHy 3 = PTOX/PT30X
4 = CU/CON

NS COORDINATE CODE

Né =« FREQGUENCY COLE

[ ]

B

THIS FROGRAM USES DATA BLOCKS O AND 1 FOR COMFUTATIONS. DATA
MUBT BE SCALED TO MILLIVOLTS FEARK.

THI8 PROGRAM ChALLES 2 SUBFROGRAMS:
1, “TCOEF*® - WHICH INPUTS ALL TC CURVE EQUATION COEFFICIENTS,

2., *TCALC® - WHICH CALCULATES TEMFERATURE FROM THE AFFROPRIATE
7€ CURVE.

FAUL T. PURFURA - 09/i4/82

DIMENSION JBUF (4 MQUAL(D)
COMMON XIHC30)sA(2) K (2)»TCF(ilr?) v IFL.
N1-JBUF (1)

N2=JBUF(2)

N3=JBUF (3)

N4 - JBUF (4

NS - JBUF (O

Né&=JRBUF{6)

MEUAL (1) =N1

MAUAL (2)=NS

WRUAL (3)=32767

MOUAL (4) =N&

MlaL (S)= 0

CALL KYBR{OA1514B+1)

CALL PUTQ(1MQUAL)

IFL=NA

Chat.l. TCOEF{(Z)

CALL KYBD(OG4440R,LB3By1)
B 20 IR=1 N2

CALL KYRD(QA44T23By319N3)
CaLl KYRD{OA8HZ23EV11)

CALL RYBDC054440B»1800+»0sN3)
Chal.l KYBIOUL4AA40R»S8B19v7v1 )
CaLL KVBID(ONA440E»180F+0)
Chli. RYROCOBA440R-TG81F 50 1)
O 30 TU=)eNi

CALE BET(0sIC-10AL 29 CRAF Y
Lol TCALEC(ZS

Lall, PUT O IC-31 ALY 1 CRAF)
CURTINUL



A VLT ST
L HL 1}
Ln‘{;’#ég’g’(%ﬁ,zhu
HE H3+1

CONTINUE

RETURN

END

ENLS

ORIGINAL PAGE 1§
OF POOR QUALITY
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44 & ORIGINAL PAGE 18
SUEROUTINE Y4029(1yJBUF) OF POOR

¥ 6029 N1 N2 N3 N4 N5 N& IS A MODIFIED VERSION OF Y 4028°»
WRITTEN ESPECIALLY FOR °*HOST®. UNLIKE °Y 6028y WHICH LINEARIZES
ONLY ONE RECORD AT A TIME AND DOES NO SCALING» 'Y 602%°* REMOVES
AMPLIFIER DC OFFSET AND SCALES THE DATA PRIOR TO LINEARIZATION.
2 RECORDS ARE AC DATA (LARGE & SMALL WIRE T/C) AND THE THIRD

IS THE DC CHANNEL. AFTER REMOVAL OF DC OFFSET AND SCALINGs THE
PROGRAM ADDS THE DC TN THE AC» CONVERTS IT TO TEMFERATURE AND
THEN REMOVES THE DCs» LEAVING PEAK TEMPERATURE. THIS IS DONE TO
BOTH AC CHANNELS.

FAUL T. PURPURA - 10/28/82

DIMENSION JBUF (8) s MQUAL(S)
COMMON XINC30) yA(2)»K(2)»TCF(1199) s IFL
N1=JBRUF (1)

NZ=JREUF ()

NA=JRUF (3)

Na= JBUF (4)

NO=JRUF (S

Mér JBLUF ¢ &0

MOAUAL (19 =NL

MQUAL (2 ¥=N§

MGUAL ¢ X2 =32767

MEAUAL (4)=Né

MUUAL (T3 =0

IFL=NA4

CaLl TCOEF(Z)

CAll KYBU(OS4440R,583891)

a0 10 iti=1+14

ALl KYRG{0415314RyICL-1)
CONTINUE

CALL FUTRIO0»MAQUAL)

CALL PUTACLMAUAL)

ChLl PUTQO2»MAUAL)D

UALL KYRN{Q46323R+319N3)

Ty 30 IR=1»N2

Cail KYRI(0Q44523Ry11930

Cail. KYBRD(O46523By1154) -
CaiLL KYBRD(046523B,1193)

CAlLL. RYBDC(0OA6G23B»319~391)
CALL KYBD(0G54440E+1800,09N3)
NZ=N3+1

Call KYBO(DO54440B,1800y19N3)
N3I=N3+1

CALL KYBD(0OD4440B,18B00,29N3)
N3=N3+i

CALL RYBD(OG4940B+58i9+751)
CALL KYBO(054440R»1i809+0+2)
oLl KYBD(0O54440B+5819s3 91



0020 IC=1eNd
Cail GET(3»IC-1»D3MsCRAF)

CALL GET(A+IC-1+DiO0MsCRAP) ORIGINA
CALL BET(SsIC~1»DuCrCRAP) Poo;'PAGEFS
NAM=03KH-XIN(17) QuALITY

U1OM=TI1OM~XIN(20)
HDC=LDC-XIN{23)
HAM=LIMXXINC16)%(1000.,)/XIN(1IS)
LH10M=DN1OMKXIN(19)%(1000.)/XIN(18)
ODHC=DOCRXINC(22Y%(1000.)/XIN(C21)
Aci)=0LDC
CALL TCALC(2)

THC=AC1)

GaMNUC=L3AM+DNC
[iOMDC=N10M+TINC
A{1r=D3MLDC

CALL TCALTIZ)

TEMONC=A(1Y

A 1 =N1OMDT

Cali TCALEC(Z)

T1OMDC=A(1)
T3M=TIMIDC-THC

{ 1OM=TLOMBC~TIT

CALL FLTCOyiC-19T3MICRARY
CALL FUT(1,IC- 1»710n5bkﬁ#¥‘
CHLL FUT(Z2»IC-1sTOCYCRAF )

26 CONT INUE
Cill KVED{CA8L23Kr2150)

ChabL KfB[!(\)“G S3Ry2191 )
CAHALL DYRDLOASE23Ry 2192

30 cnn11~ua
RETURDN
Fith
Edls
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Evalusles samrlind freauency for *TRFM' and *TRFP*
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Evaluates DEG-F for Y 4028°* and Y 4029"

o e owe Stk S R m A S e G G W e Sl WA cam B M WA e GG e M UL GES N S G A We MU S SR TR M WEe WA e e e A NS GAS Mii R W e e e e

Inrute NoB.S. curves for 'Y 46028° and 'Y 6029°

o S L . S T IS M mas N e e G M W W S UM M MBS (M M e G WG U M MR R M WIS W S NG Ml A R A s M WES T e B GRS s e MG b

Evaluastes H(f) aldorithms for "Y 6024°

e e S . U M wa W e W S AL D s S et el Wl D M A WD Gms WOt SMD GD4 G VA Gl W WD S e G M e G AL e S W G W Sen M e M M e g

Evaluates HM(f) coefficients for *Y 6024°
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Chande: a8 floatind roint number to an interder & FUR
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EERY OF POOR QUALITY
SUBROUTINE SPLYV XD

TAFCYT I8 A SUBFROGRAM THAT DETERMINES THE SAMPLING FREGUENCY
A3 A FUNCTION OF THE INPUT FREQUENCY. IT OUTPUTS THROUGH VHE
ARRAY YA,

CALLING FROGRAMS: TRFF» TRFM

ST IO LT

FAUL 7. PURFURA 08/30/82

hp B ap

COMMON XINC30YsA(2)9K(2)9C(45)»TC(4)»BSC10)sTF(10)
COMMON FRG
F-FRG+.00001
1F{(F-62.5)1+242
1 Fe1./F
T=F/(S R1G, kK 430
Ti=T,/4.
Iv- 11
Ti=T11
ALl ={T1+1.5%4,
60O 10 3
Al1=32,
3 RETURN
ENI
EidD s

[

87



FT

e

L

[BeleRel e

10

20

e
LY

10

40

56

[}
n

N st . ORIGINAL PAGE IS
SUBKRDUTINE TUCALL () OF POOR QUALITY

*TEALC® IS A SUBFRODGRAM THAT CALCULATES TEMPERATURE FROM THE
COEFFICIENTS IN THE ARRAY *TCF* AND SFECIFIED THE TC CODE FLAG
ENTERED IN "Y 6028".,

CALLING FROGRAM: Y 6028
FAUL T. FURFURA ~ 09/14/82

COMMON XINCIOIsA(2) o R(2)9TCF (11990 IFL
IFCIFLL.EQL1IGO TO 10

IF(IFL.EQ.2)60 70 20

IF(IFL.EQ.3)60 TQ 30

IF(IFL.EQ.4)60 TO 40

CALL WHAT

IRL =1

G 70 295

TRi.=4

IKH=IRH+2

GO TO SO

IRL =7

IRH=TRL+3

GG 50 90

IR=31

50 10 40

00 55 IR=IRLyIRH

IFLCTCF{IRy1)-A(1) 3359535960

CONTINUE

X=TOF(IRy2)XKAC1V+TCF IR 3D

DF=TOF{IR AV +TCF (IR TV RANTTCF (TR SV RXNKKZ2HTCF (IR 7 ) KANKKS
OF=DF+TCF (IR BIRXNEKA+TCF CIR 970 AXNXKXKS
AlLy=TF

RETURN

END

ENbs




FINGs!

coogoan,

CTOOEF

ORIGINAL PAGE 14
OF POOR QUALITY

RUBROUTINE TCOEF(2)

Bz

REFERENCE JUNCTION = 32 DEG-F.

CALLING FROGRAM: Ya&o2B

T+ FURFURA ~ 09/14/82

COMMON XINC(30: 1 A2 R(2)yTCF(1199) s IFL
TCF{Le1 126 .0920K10,X(0)
TCF(1s20 =29, 4B11KL0 kR (--2)
TCF{193)=2=7,9599%1C . kXx{(~1)
TECF (1945 15,1489K10,.0K(1)
TCF{iv3)=14,72353%10.%%{ 1)
TUF{isdr+==14,4194%10.kk{-1)
TOF {1y 73=27.6805%10.X¥(-1)
TOF (180G,

TOF (120

Tt r=16.3450K10, K405
FEF (B 23519 . 4989%K10 . %X%(~2)
ICFL»3,=2-21.8787%10 k% (-1
TCF (2940 052.8841%10.%k%(1)
VP E0eGr=22,.5012%10. kK1)
T (2985 =-40G.4444%K10 . %k{~1)
TR 42,7320 .

TOF(Zea) e,

TECF iRy,

THFE {3y 1)-52.5350K10,kKk{0)
TCF (3923 =04,4097K1D . %k( -3
TUF{393)~~18,5383XL0. kX (~1)
TOF {39415 10.3282K10,k¥(2)
TEF (350 BOT7975K10 . kK1)
TOF (3161 =42,3&6748LG.,Xk%(G)
TUF (373218777310 .8K00)
TCH{3+81+0.

TEF {39950,
TUF(A91051.4780K10.KK{0;
TCF o205 13.4771k1G . k¥{-1 3
TV L4y3) - =57, i514K3:0 %K -2
YOF (A4 =23.43147 L0.%%kC1)
TUF{49D) 3 7. 7489%10,. Kk 1)
TUF A s s~18 767381 XK(0
TUF Ay 7)Y 73.323745%10,%k(~17
[N DIV

T AP e,

15 A SUBPROGRAM THAT CONTAINS ALL TC CURVE EQUATION CO-
EFFICIENTS AND STORES THEM IN AN ARRAY CALLED °*TCF' WHICH IS
IN COMMON,

ALL EQUATIONS WERE UERIVED FROM N.B.S. CURVES, WHERE THE INDE-
PENDENT VARIABLE (MILLIVOLTS) WAS NORMALIZED BETWEEN -1 AND +1,



TCF{Gv1124,9130%10.%%(0)
TCF{G92)=36,7985%10.%%(~-2)
TCF(593)=-15,4338%10,.%%(~-1)
TCF(514)=292,5658%10.%X%(1)
TUF{395)=249,4519%10.%%(1)
TCF(G+6)=-24,9707%10.,X%(0)

TCF(597)=53,3789%10, % (~1) AGE 18
TCE(508)=0, m;um.m
TCF (599070, OF POOR

TCF{6»1)=18.4120%10.%%(0)
TCF(692)=17,0955%10.%%(~-2)
TCF(6,3)=-21,8181%10.Xk%(~-1)
TCF(6+4)=23,1347%10.%%(2)
TCF(695)=86,9542%10.%%(1)
TCF{6+6)=-14,0391%10.%%k(0)
TCF(6+7)=30,3267%10.%%(0)
TCF(698)=0.

TCF(b99)=0,
TCF{7913=27.,4339%K10.%X%(~-3)
TCF(792)=683.6671%10.%%(~1)
TCF(793):~-885.0357%X10.%k%(-3)
TCF(794)=163,3668%10,%X%(0)
TEF (7953 =404,1203%10,.%%(~-1)
TCF(7+6)=-192,86F1%10.%Xk{-1)
TCF(797):=152.,4649%10.%X%(~1)
TCF(7+8)=0.

TEF({79953=0.
TOF(B8y13=475.,1847%10.k%(-3)
TCF(Bs2)=438,4414X10. %K% (~2)
TCF{B8r3)1=-110.0974%10 . k% (~-2)
TCF{8y4) =480, 2585%10. %% (0)
TEF{B8e532104.5036%10.XK(0)
TCF(8yH):-~561.0908XK10 . kX (~1)
TCF{Be7)=391.,1915%10. %K% (-1
TCF(8s8BY=0,

TCF 8y Y5 -0,
TUF(F»17=310.3278B%X10.Kk(~2)
TCF(Te2)=742,7122%10 k%k{~-3)
TEF(FyR)+~130,4843Ki0. kK (-2)
TOF(9.4)=110,4443%10.¥%(1)
TEF (9902 =40,359BK10. X% (1)
TOF(%e6)12-911.3308%K10.k%k(~1)
TCF 9 7)=433,5711%10.%kk{~1)
TCF(9+8)=0.,

TCF (9570,

TUF (10930 »i37.6271%10.%%(~-1
TOF(10e2)5182.0003%10 . k(-3
TEF 1093 -~150,4887K10, kK{~2)
TOEF(10+4)=244,3802%10 ., %% (1)
TEF (10957 -891.8100%10.%%(0)
TEFa10983=-101.6005%10.%%(0)
FRF L0077 677 0A3LKI0 JRK{-1)
FCF{1G98) <0,

FLF 1Dy =0,




FEFiLds i3 174 4540%1G,.%%(0)
TUF(1e2)+1100,9832%10.%k(-4)
TF{ILs3)=-925,4B37%10.%kX(-3)
TLF(1194)=3606.8799%10.%k%x(~1)
TOR (11950 =31215,7227%10.8%(=-2)
TCF{L1961=-099,8243%10.%k(~-1)
ToFC11970:=1035,7422%10.%%(~2)
TCF(11+8)=~-569.6789%10.%%k({-2)
TCE(11997=2005.8594K10.%%(-3)
RETURN

tHI

ENU$

ORIGINAL PAGE 19

OF POOR QUALITY
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TRV A" 18 A SUBFROGRAM THAT EVALUATES THE TRANSFER FUNCTION BE-
vWEEN THE THERMOCOQUFLE WIRE AND THE GAS STREAM. IT OUTFUTS
GAIN AND FHABE INTO THE ARRAY *A* WHICH I8 IN COMMON.

THIS SUBFROGRAM CALLS THE SUBPROGRAM °*SPCY®* WHICH DETERMINES
THE SAMFPLING FREQUENCY AS A FUNCTION OF THE ANALYSIS FRE-
QUENC' .

CALLING FROGRAM: Y 4024
FAUL T. PURFURA - 09/14/82

SUBROUTINE TRFM{X»Y)
DIMENSION Z(10)»ZP(10)

COMMON XINC30)»A(2)9K{2)92C(43)+TC(4)»BS(10)»TF(10)
COMMON FRGO

Livig. SPLY L)

XN2=A(1)

N2=XN2

LA&F=0

Fiz0.

P, ORIGINAL PAGE 19

Faobe OF POOR QUALITY

“11 TN

ll ., ov

H\!‘Ob Uo

CRAEG- O

O 10 IZ=1+10
kIl:‘l -Oo

Ir( \ o.

(hNTINU&

1.0,

UELTAT=TR(2)

CH=TF (43

L =TR{S:

E-TF(&)

C-TRO)

E=TF(8)

i=TR(S)

G=TF(1O)

HU 70 IC=1232000
-Z\l)

2*L(

3%2(5/

{7045

PO -7

ia 2060

[ 7=2¢7)

TuZ2(8)

19-2(9)

VO-2019

(R=3INCCNRT)

T

o n

—_ . w3 T T MR L s S SN e



30

K|

K9

33
a4
14

4]

Ly
R

"
(v

() y)

—
4

2r

LR

AP0 (LB RK(CKRCTO+T2-2xT1)) /(ALY +71

ZEC2)- .9 k(CR(TI4T3I~2XT2))/7CALI+T2

TEC3) - Dk CR(T24TA~2XT3)+FR(TR-T3) ) /(A1 I+ T3
ZPlA) s ( SIR(CRCTI4TO-2hT4)+(2XF )X (TR~T4) )/ (A1) +T4
2P = (  SYR(CR(TA+TE~2RTS)+(2KFIXK(TR~TS)) /(A1) +T5
ZF(8) = (CRATS~TEI+ER(T7-TEI+(F+GIX(TR-TE) ) /(AL+B)+Té
ZRL21 e O R(ER(TA+TB=-2RT7)+(2kB)X(TR-T&))/(B)+T7
ZF 8 = o SIK(EXR(T74T9~2XTB) +(2XG)K(TR-T8))/(B)+T8
ZF(F)=(EX(TB=-T?I+GR(TR=-TY))/(B)+T?

Pl=p?

PR22(%) . o

F3+2P(9)

T-THDELTAT

LAk sLAF+1 ORIGINAL PAGE I3
IF (N2=LAF)I 21921922 OF POOR QUALITY
T“() ’

L AFs0

NO 20 Tf<1,9

TOIF Y =ZROIRY

CONTINUE

IF(F231 231932

IFeE3 33932532

0172

LoR iy

10 I

2IC=XIC-2,

1r CABS(F1) ~nBES(F2,)34+134+70

IFCARG(F2) ~ABB(F3))70140040

FFCR2 41043040

FRNEG=F2

30 70 43

PEFGS-42

FRDIF: PREGS-ARS (FEKNEG

FRAT=FKIIF/ABSCFRNEG )

IV o OUL=FRAT 18599165075

IF CAIC-200 EXN2I 70066066

FINFOS  (PRFOS-FRNEGY /2.

GO TG 7D

CONTINUE

ALy =FRFGE

AHT-KTC/ A2

WMO= XNG

YHsNG

LR THCRYN D

Pl AIC-CHR

FRC=FREC-ZC1/¢2C2-2C50

FUSLAG (FRC/XNZ I AL ~340G .

PO =FHBLAG

RETURM

[RCEL

F i
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BUBROUTINE TRFP(X)

*TRFF" CALCULATES THE FOLLOWING PARAMETERS REQUIRED BY THE
TRANSFER FUNCTION PROGRAM °"TRFM® AND PLACES THEM INTO AN
ARRAY CALLED °*TFP* WHICH 18 FASSED THROUGH COMMON.

1. DELTA
2, DELTAT
3. SIGMA
4. CN ORIGINAL PAGE 1§

S. A1 OF POOR QUALITY
4. R

7. 0 e
8. b
P ¥
10. G

REFLRENCE "HYNAMIT GA8 TEMFERATURE MEASURING SYSTEM - SYSTEM
DESIGN AND TEST F.AN (FR-16381)" FOR DEFINITION OF ABUOVE TERMS.

THI% BUBFROGRAM CALLS ANOCTHER SUBFROGRAM (SFCY) WHICH DETERMINES
THE SAMFLING FREQUENCY AS A FUNCTICGN OF THE ANALYSIS FREQUENCY.

CALLING FRUGRAM: | 8024
FAUL 1. FURFURA -~ 07/20/82

COHMON XINC3G) »A25yRE220CA5»TC (A9 BE(10»TF (10
COMMON FRU

DU 10 TZd=1910

TRIZ =00

CONTINUE

Cail. SFCY(X)

XN2=A(13

HELTA=XIN{4) /3.,

HELTAT=1 ./ (ANZRFRQ)

HIGMA=XIN(G) /3,

GAE2 k3, 1ATOKFRG

i CKINCOYRK2RDELTAY /(B KTC(AYKDELTAT?

Fe {XINC7IRK2RSTIGHA) /(B XTCCAYADELTAT)

o (XINCAYRRD) /7 (A KDELTA)

ExtXIN/7)KR2)/ (4, X516GHA)

FoCA(27X80RT IXIN(SYYALELTAY /(2. 4TCCA)Y

G CAC2IRSURTIXTIR(Z) XEIGMA) /(2. xTC(4))

TH L) =DBELTH

VRO =DELTAT

P eAr=%16540

o4 2N

Pl

VF b on

Feez e

i*ig1:F

S 1
TR RIS
TR R H T
e N

Ebili§

e = - g oacessmer .



R ORIGINAL PAGE 18
SUBRGUT INE TR INIR (X NF) OF POOR QUALITY

"AiW¥LY I8 A SUBROUTINE THAT INTEGARIZES ANY FLOATING FOINT
NUMBER TO AN INTEGAR AND POWER OF 10. USE OF THIS SUBFRO-
4RAM ALONG WITH SYSTEM KEYBOARD SUBPROGRAMB PERMITS OUTPUT
TO THE TERMINAL WITHOUT UBING THE FORTRAN FORMATTERy WHWICH
SAVES ABOUT 4000 WORDS OF PROGRAM MEMORY.

FTNdre

IT MAY BE CALLED FROM ANY FORTRAN FROGRAM BY THE FOLLOWING
SEQUENCE S ‘

CALL XINTZ(X»IXrsNF)

THIS FRUGRAM CUMMUNICATES TO THE MAIN FPROGRAM VIA 2 ARRAYS,
THEBE ARE A(1) AND K(2),

IT I8 ALSO °*SMART® IN THAT IT WILL ROUND UF 1 DIGIT ON THE LASYT
ITERATION WHEN THE NUMBER BEING INTEGARIZED IS .5 OK GREATER.

NOTE! THE COMMON AREA OF THIS SUBFROGRAM WILL VARY FROM ONE
SOURCE LISTING TO ANOTHER,» HOWEVER, THE GENERAL SOFTWARE
WILL ALWAYS KEMAIN UNCHANGED,

CALLING FROGRAME! Y 60L249Y A02By»iRFM

Falit. T, FUR:URA A 6782,
HAFPFY EASTER!

BelsBeErBelalitie e ReSeololie Ny Relia Rl ol o8 il -8 @ I o R a

B

COMMON KAINC30sCCa%S s TCAY s BB 10y TFCL10) e A2 KD
CUMMON FRG
-0
N -
wWilds=Q
a6
TORARSIA(T )
NIl IFen-3200G.7 5109850295072
BRI Rens 1
WNF-NE4
o T D01
wigG TF{A-3200,) 52005209550
e (RS §
iR=TX
{1n- 1%
IFATX-TTXS S50r5000540
240 X X¥10.,
M NP -1
Ko 2y wplh
TRt
NTY Ix-
RSN
BATVIREA- 1 LK
LG O=TLT LY LT06000600
R ITX:ix+1
C4G Yrihilys AUTYAGLeH02
£} Thein
LY i1v=1X
HE TURHN g
rv ki

TRE



1.4 Suslem Bubroutines

e e A e N SR SR AR AR A B R R B S S I Cmk W G e Ul G A S ABG T N N U A RS U D D M A G I e G e D B e B e B R S e W e M e A e A e W W

DEFINITION
Accesses scaled data from block *Ni‘,
channel °*N2° and stores it in *X1°® and *X2°*
(resl and imasinary)

GET(N1/N2yX19X2)

stores it into block °*N2* channel °*N2°
(resl and imasinare)

}

}

{

|

|

1
PUT(N1/N29X19X2) | Places scaled data from *X1" and *°X2' and

|

|

. |

PUTQ(N1»MQUAL) |

|

|

|

Puts block aualifiers srecified bu the
array "MQUAL® into dats block °*Ni°®
WHAT Error flas

R A B e D e W T S R M R N e D S AR T MDD SR MR A G M s e M s e R R MR R ED G ED A S D S e AR S L e e e R R SR ED D R S GD AR SR

i

AN
ol




i+0 Kestward Subroutines

s A S WIS L e MU S e AR MBS BEE ENS GS W WIS VES BB WS UL e G MIN GRS S N GNP M4 whe Wi et WS oA Wi b S WA B Wb A MN MD WE W Gm m Gam Mt M G WS SE A A e e ke i G W e

IKYB‘D' EQUIVALENT| DEFINITION
e e e e [ —————— e fmm e e e

{ SUBROUTINE

IKYBD(O041123ByN1)
i
|
IKYBD(0O41514ByN1)

i
IKYBD(0A2G24ByN1)

H

!
IKYBD(046523Ry»31sN1)
1

KYBOC(O4&S23RBy Lio N
KYRICO346523ky 219 W1

.

I
i
{
|
1
i
i

i
i
i
i
i
i
i
i
i
i

TRYBI{054440Ey 3338y N1

KYERII(054440B» 1800 N1yN2)

RYBOC0OD4440E, 1805 s N1 s N2

RYBD(OG4A40B» 1822y N1 N2 N3

MS

M4S

31

11

k3

1800

i8c?

S81¢

N1

Ni

N1

N1 N2

N1 N2

N1 N2

N1

ISET THE SYSTEM
IBLOCKSIZE TO °*Ni*
|

ICLEAR BLOCK NG, *N1*
‘ :

iDISFLAY BLOCK NO.
PUNL"

t

ISET THE DISC FILE
IFOINTER TO FILE 1>
IRECORL NO. °N1°*

1

IREAL NEXT RECORE IN
IFILE 1 INTO BLOCK
INO. °*Ni°®

1

IWRITE BLOCK NO,°Ni®
PINTO NEXT RECORD IN
iFILE 1

]

iSET VARIARLE FARA-
{METER °N1°® TO °*N2*
IFRINT THE VALUE OF
{VARTARLE FARAMETER
"/l THRU *N2°

i
N3 IRKEYBGARD VERSION COF

(Bl VB e

]

IREAT LISC TEXY Rur-
IFER NO. "NiI" IW7TH

P UCORE

i

TWRITE TEXT BUFFER
IMESSAGE NO. *N1° ON
FTHE TERMINAL




ivéd Text Buffers - A listing of all arrlicable text buffers follc
iiiis pade,

ORIGINAL PAGE IS
OF POOR QUALITY.
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ORGMAL PAGE
Y 5803 1 OF POOR QUALITY.
WARNING -- CLEAR NEW DISC BUFFERS
/L%
4904

%*to program soft keys%
%fi=graphics %

f2=alpha%

%f3=set page full busy %
*f4=clear page full busy %
%t8=make copyh
Yesfialkblserdcfs &
Hhiflalkelrrddet &

¥ gf1a3kSLlr*tich
LEsf134kCLR#t0ch
HRgfladkelkh %
/4% :
$01%

b %
/G

%115

YMEASURED VALUE OF GAMMA [(FT+23/2)/SEC]:%
% <mntssa> <pwr 10> &

/4% |

#04%



100

ORIGINAL PAGE
OF POOR QUALI#
T YRRy

STHEORETICAL VALUE BF GAMMA [(FT#+23/2)/SECI: &
b <mntssa> <pwr 10> &

/4%

%07% :

YLINEARIZATION IS NOW DCCURRINGS

%ON THE FOLLOWING DATA RECORDS:%

/2%

%08%

%BAD DATA AT BELOW FREG. %

YDATA POINT DISCARDED. %

¥ (freq> <pwr 1006

/1%

$10%

*THE MEASURED TRANSFER FUNCTION CURVE DID NOT CRDSS ANY% |
*THEORETICAL TRANSFER FUNCTION CURVE BETWEEN .5 AND 1.5%|
YGAMMA, OR HAD BAD COHERENCE. A MEASURED VALUE OF GAMMAS|
+WAS NOT OBTAINED. CHECK YOUR DATA, CORRECT THE PRBBLEM%f
YAND TRY AGAIN'S &
'¥/2%

4

VOLEN A L | N 0 CARE YT R S O &




Y 5803 8

WARNING -- CLEAR NEW DISC BUFFERS
/L%

%906 .

%*PRINT PARAMETER VALUES? &

Y"YES" FOR ALL, LINE # FOR SINGLES
/15

5924

5 &

YENTER LINE # TO EDIT. 0 TO STDP%
/4G

¥93%

5 §

*LINE NUMBER?%

/24

594%

s

SPRINT THE REST OF THE PARAMETERS? %
/25

l.'

101



102

pAGE ®
OF POOR QUALITY
Y 5803 9
WARNING -- CLEAR NEW DISC BUFFERS
/L%
%97%
HINVALID INPUT %
L/*%
4H64%
YSETUP ND.? (1-100)\ %
/G
¥74%
GRECALLS
/aG
Y75%
YSAVE INTD &
/1%
I.r

R PN e

TR




°RlemAL PAGE 1g

Y 5803 10 R QUALITY

WARNING -- CLEAR NEW DISC BUFFERS

/L%

015

L %

b/ 4G

H08%

Y &

ALL DONE!QS

/4%

$+03%

tRsddeth

HAALPHA-NUMERIC DISPLAY%

TR

10%

hedcfsh

LGGRAPHICS DISPLAY &

/25

L06%

¥SYSTEM IS EVALUATING TRANSFER FUNCTIDN. THE 2 VALUES SCROL- &

LING UP THE SCREEN ARE THE INSTANTANEOUS FREQUENCY AND GAM- &
fMA INDEX. THE GAMMA INDEX IS NOT DISPLAYED WHEN THE SYSTEMS
IS EVALUATING THE TRANSFER FUNCTION FOR A MEASURED VALUE OF &

OAMMA L &

103




ORIGINAL PAGE 1§
OF POOR QUALITY

b ¢number) <pwr 1026

't/ %

+02%

YSYSTEM IS READY TO ACQUIRE DATA.%

b ]

HPRESS “CONTINUE®™ TO START DATA ACQUISITION.0%

AL |

411G

HEND DF DATA ACQUISITIONG. &

/2%

‘F
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Y 5303 50 o OF POOR QuALITY

WARNING -- CLEAR NEW DISC BUFFERS
/L%

Y015 ,

¥(RMS DEG-F) %

/2%

02%

Y(RMS DEG-F)/SGRT-HZ %

/G

&0 3%

Y(MEAN-SQR DEG-F)/HZ %

/a5

414%

Y(MEAN-SQR DEG-F)/HZ - dB%

/%

%05%

Y(DEG-F) &

/4%

06%

YTHE PLOT CODE PRESENTLY ENTERED IS ILLEGAL' &
Y &

YPLEASE CORRECT THIS CONDITION BY ENTERING %
YA LEGAL PLOT CODE FOR EDIT NO. 40.%
b G
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106,

ORIGINAL PAGE 1§
YTHANK YOU!S & OF POOR QUALITY
/2§
4234
. %

23 LARGE OR SMALL WIRE T/C? &

Y  (0=SMALL, 1=LARGE)\%

/2%

%30%

¥ %

%30 EVALUATE (LARGE WIRE/SMALL WIRE) %
Y T/C HCF)? (0=ND, 1=YES)\ &

/2%

Y




AON MM.

CaA gif;:gn.; me
¥ 5803 1 |
WARNING -- CLEAR NEW DISC BUFFERS
/L%
115
. &

%11 T/C CODE (0=Pt/6%Rh, 1=Pt/30IRN)?%
¥ CODE:\ %

/2%

145

; &

%14 DIAMETER OF SUPPORT WIRE CINCHES)? &
< dntr > <pur 100G

¥\ &

b/%%

22%

b &

422 MEAN GAS PRESSURE (PSIA)?%

¥ < pres ) <puwr 1%

5\ &

/4%

$23%

by &

423 MACH NUMBER? &

b_ < numb > <pur 102§

107




108

il
B

Y\ &

b/4%

S0%

b/ &

/4G

%13%

Y %

%13 LENGTH OF SMALLER WIRE CINCHES/2)? &
¥ <lengthd <pwr 10%

&

/%

%15%

b %

Y15 DIAMETER OF SMALLER WIRE (INCHES)? %
¥ Cdntr D> <pur 1006

¥\ &

G/ 25

b12%

b &

Y12 LENGTH OF SUPPORT WIRE CINCHES)? &
% <leagthd> <pwr 10>%

G\ &

b/ 4%

4216




;
:

b %

Y21 MEAN GAS TEMPERATURE (DEG-F)?%
Y ¢ temp > Cpur 100%

B\ &

/4%

%28%

L} % ‘

428 FREQUENCY INCREMENT? &

Y Cince > Cpur 1006

LA

LY/e%

Y243

Y24 FUEL TO AIR RATIO CF/A)? &

Y Crtio ) fpur 102G

Y\ &

L/4%

499%

HDYNAMIC TEMPERATURE MEASUREMENT - &
YTHEORETICAL HC(Ff) CRITERIA %

Y ]

L/ 0%

¥325%

%25 THEORETICAL DELTA-F SETTING? &
b < sttg > <pur 1005

100



110

3ot 3 AR ;

ORIGINAL PAGE I8
5\ & OF POOR QUALITY
/2%
427%
¥ %

¥27 ENDING FREQUENCY?%
Y ¢ freg > <pur 1006
5\ %

/0%

b26%

] %

%26 STARTING FREQUENCY?%
" < freg > <pwr 1026
\ &

/2%

&

ORI TN O X AT SIS, ‘e

L AL T . it A e it L e




PRy 1+ - m‘l P.m '

Y1 o Ot mes
ysg3se T OF POOR QuALITY
WARNING -- CLEAR NEW DISC BUFFERS
/L%
+10%
Y &

%10 CHANNEL “A™ AMPLIFIER GAIN?%
¥ < gain > <pwr 1006

$\ G

/4%

115

b &

%11 CHANNEL *“A®" RECORD LEVEL?%

¥ Clevl > <pur 105

B\ &

/2%

12%

4 %

¥12 CHANNEL "A" DC OFFSET? %

¥ Coffsetd <pwr 104

\ G

b/ 25

H20%

b G

%20 CHANNEL "B" AMPLIFIER GAIN?%

111



12

P ORIGINAL PAGE
b < gain > <pwr 1026 OF POOR QUALITY
H\ &
Y/ *5
H21%
4 &

%21 CHANNEL *B* RECORD LEVEL?%
¥ < levl > <pur 1026

¥\ &

/2%

F22%

] G

¥22 CHANNEL *B* DC OFFSET? %

& <offsetd <pur 1026

H\ G

/2%

30%

b G

¥30 CHANNEL “C* AMPLIFIER GAIN?%
¥ < gain ) <pur 1006

¥\ &

b/ 4G

315

b G

31 CHANNEL “C* RECORD LEVEL? &




S :i.:&x ORIGINAL PAGE 13
b € levl » <pwr 105477 % OF POOR QuALTy
B\ &

tg/ 2%

326

b &

32 CHANNEL *C* DC OFFSET? %

Y <Coffsetd <pwr 102%

B\ G

/25

¥05%

b %

%05 ADC DELTA-F SETTING? &

% < sttg > <pwr 1026

¥\ &

/25

%99%

HDYNAMIC TEMPERATURE MEASUREMENT - &
HMEASURED H(f) CRITERIAS

Y &

/4G

Y06%

b %

%06 NUMBER OF THRU-PUT RECORDS %

% DESIRED?\%
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o ORIGINAL PAGE 1S
/2% L - OF POOR QUALITY
0 7%

4 %

%07 NUMBER OF POWER SPECTRUM AV- &

Y  ERAGES DESIRED?\ & :

e/ 4§

%095

&

409 NEW “GAMMA™ AND COMP. SPECTRUM?S

b (0=ND, 1=YESI\ &

/4%

4085

S

408 STARTING RECORD NUMBER? (70,73,76% -
b ETCON & , !
/4§
l.F
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Y i g;ummt PAGE 1§
/ €803 53 POOR QUALITY

WARNING -- CLEAR NEW DISC BUFFERS
L%

410%

4 4

410 PLOT UNCOMPENSATED OR COMPENSATEDS
%  DATA? C0=UNCOMP, 1=COMP)\%

L/ 4%

420%

4 %

420 PLOT AVERAGED OR INSTANTANEOUS %
4  DATA? (0=AVG, 1=INST)\ &

4/

421%
l;lil*lilil!i!’lIiﬁili'l'l"llllllllll{lllr‘
4+ IF DATA IS INSTANTANEOUS:S

b §

4+ 21 STARTING RECORD ND.?\ &

L4

422

be §

4+ 22 ND. OF RECORDS?\%

W

430%

1156



ORIGINAL PAGE 18
OF POOR QUALITY
k %
%30 PLOT FULL OR PARTIAL TIME RANGE? %
%  (0=FULL, 1=PARTIAL)\ &
k/2%
%93%
YDYNAMIC TEMPERATURE MEASUREMENT - &
HPROCESSING AND PLOTTING CRITERIAS
b %
/4G
24%
¥ & |
b+ 24 NO. OF "SMOOTHS"™ TO PERFORM ONS |
b TIME DATA?\ &
/2%
25%
Y § ‘
b+ 25 PLOT TIME & FREQ DATA? (0=TIMES
b ONLY, 1=TIME & FREQ)\ &
/4%
$31%
Lasss3330 0000000000000 00000000
Y+ IF A PARTIAL RANGE IS DESIRED: %
b G
s 31 STARTING TIME?G

AL W
WA T

TR T T
- ‘Kh‘.‘"s‘t"&w’ o
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ORIGINAL PAGE 19

OF POOR
e ¢ time > Cpur 102 & QUALITY

ke \§

Y/ 4%

%32%

Gt &

b+ 32 ENDING TIME?S

L ¢ time > <pwr 10> &

ke \%

/2%

23%

bt &

L+ 23 THRESHOLD TO CLEAR ON FREQ DA-%
e TA IN “dB"?\%

L/2%

26%
t;!lli!!!llil!!liilli!!!l!!iilli!i’!il‘
b+ [F DATA IS AVERAGED: %

b §

Ls+ 26 PLOT LARGE OR SMALL WIRE DATA?%
e (0=SMALL, 1=LARGE)\ %

/2%

l.'
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ORIGINAL PAGE IS

OF POOR QUALITY
Y 5803 54
WARNING -- CLEAR NEW DISC BUFFERS
/L%
%03%
b %

09 NEW GAMMA AND NEW COMP. SPEC.? %
b (0=NO, 1=YES)\ &

e/ 4%

¥13%

5 %

%13 OLD GAMMA BUT NEW COMP. SPEC.? %
b (0=ND, 1=YES)\ &

/4%

%14%

' )

Y14 GAMMA VALUE: &

b < valu > <pwr 1026

¥\ &

/4%

%29%

b %

%23 EVALUATE 10mil/3mil H(f)? (0=ND&
¥ 1=YESNG

4/ %
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ORIGINAL PAGE 1§
OF POOR QUALITY
435%

Y &

%35 PLOT FULL DR PARTIAL FREG RANGE? &
Y (0=FULL, 1=PARTIAL)\ &

/4%

H40%

b & '

¥4] ENTER PLOT CODE PER BELOW. (FREQ &
% DATA ONLY)\G

/45

%41%

L &

¥ 1=(RMS DEG-F)&

b 2=(RMS DEG-F)/SART-HZ%

%  3=(MEAN-SQGR DEG-F)/HZ%

Y  4=(MEAN-SQR DEG-F)/HZ - dB &

/2%

%30%
‘;'l.’l..i.l'”'.‘l’l'!’l”l!ll’l”.”‘ls
¢ IF A PARTIAL RANGE IS DESIRED: &
bt §

Y+ 36 STARTING FREQ?%

e ¢ freq > <pur 10> &

be \§
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b/2%
%37%
ke §
Le
e
Le
L/4%
b

. OMGINAL

37 ENDING FREQ?% .
< freq ) Lpwr 10> &
\%

PAGE '8




2,0 BYSTEnARKAVE IAINDM,
‘3 B IETH o MPM'

2.1 Kesbuard Fr f;‘s?;?ﬁh:ﬂ Cudes OF PoOR QUALITY

jomem——— ~jere e e —————— s e . o e i
{JBUF (L | User end code "Ni° |
LIRUF<2) | User wnd code N2t T ';
| JBUF (301 User wnd code N3+ T :
:SEU;(4;- ? Usw: on;-;cde ’;;‘ Tt :
LIBUF (51 | User end code NS T N
iJBUF(é) z User end code °*Né6°* -‘_:

7e3 T/C Wire 8 Law StLieam Eaustion Coefficients

v e B M e e A e e AN B A HE S S MO EP PN D LM M M A B M MR M e S M e e e e M AN G W M TS NI SED T e M W e e S NS e e S M S0 MRS e e o Ame e S hees

cd HW.F.3 Temrerature Eauation Coefficients

e e et e e e W e e M Mer e M M e e A A e WP M b UM e G L el W e e e A G D WS WS e T B S VI TR BN B% R MM M B G G e M A G w6 fe e M s e

e e w e W R M M e A M e M G M M M S M e A e e G e e M e e M e M M M M D W ED W WIS NS B P P WD W Led M M LM MR me e N e Mk e Mmoo e



2-3  Iurul Aveay ) ‘ mm'
OF POOR QUALITY

D S e AP e W S W M W e e G S A M o ek 448 M e G W W M S M R W e W N SR W R e S e R G e —e e -

| mm—— -
DORTHOZT)

| XINGDY 1 Edit New 11 - Thersocourle code T
§ KINC2) i it Kou 29 - Lerse or smell wire TC flew g
| XING3) | EdiL No» 24 - Fuel to air ratie T
| XINGAT | EGit Ne. 12 - Lensth of samrort wire |
'a XINCES) ‘. Edit NO. 13 ~ Lendth of smaller wire o --"":
| 7inie) | EiL No. 14 - Dismeter of susport wire T
| XING?Y | E45¢ Now 15 - Dismeter of sasiler wire il
L XINGBY | EdiL Now 21 - Wean sae Lemrerature T 3
L XINGD) | Fdii No. 77 - Mesn waw rressuve ]
| XING10) | Edil ho. 22 - Nech namber T 1
| XINC11) | Edit No. 25 - ADC delteF selting (theoreticals |
| KING12) | Eail No. 26 - Startina fresuence N
XINGI3) | Edil No. 27 - Freawenca increment 1
| XIN(14) | EGiL Ne. 05 - ADC Delta-F setting (messured) 1
| XINGIS, | Edil Ne. 10 - CH: & amrlifren moin il
| KING167 1 Bdit ho. 11 - CH: 6 ecord lever T 15
| XING1T it Ne. 12 - GH: A DG offset T K
| XIN(18) | Edit No. 20 - CH: B amelilfier sein Tid
| XINC19) i EdsL Nu. 21 - CHI B record level e
| XInc20) :
| r————— o 20 s s o S e 1 £ e e o e o e e
f XKINCZLY ‘ Edit No. 30 - CH! C awrlifier dain il
| XINC225 | EdiL No- 36 - CHI C record level T
L FINGES | EQIL Ne. 32 - i G Be etfeer o .
NTRCza) | EGiG We. 14 - Gemms waloe T s
| XINC25) § EMil No. 26 - Evnding freavencs B
| XINCZéY 1 Nob wswd :
j




ORIGINAL PAGE 1§
OF POOR QUALITY

NOTE! Edsits referenced lrom XIN(14) Lo XINC(24) asxlw Lu measured]
H(?) criterias All other edits referenced arrly Lu tLheoret-
ival H(P) criteria,

EREPIE P! 21
A o I
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de6 Thermweourle Wire Farameters

PTCLL i 7/C wire densitw (Rhao) lg
1TE<2) 1 170 Thermsl conductivits (ko L TTTTTTTTTTIIIe |
T 3
E?E?ZC"" | Theraal diffusite (delta) T ':
ORIGINAL PAGE IS
OF POOR QUALITY
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I

'~-’;‘,. EEL

7 Gas Stredn) Farimetérs

2

| et e ot e e e e et OF mm'
;uS(I; ; 345 stresm densitw (Rho)

165(2) | Bas stress thermal conductivite (k)
165(3) | Gas stream seecific heat (Cod
10847 | Srecific nest ratie (v
65¢5) | Viscomive R T
o5cer 1 Samic Gelecite @
105(77 i Kimetic viscosite [SGRT.(621
16585 i Frandtl mumber (PR
165157 | Mean aps velocite
e o e mn ; __________ o ——— e o e e e 2 e o o e

1GS(1¢) Aeradsnemic rarameter (Bamma)l

§ ce . - e M s - e e S e e M - - - - —-

- o m e |

——————————

---------- i
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2.8 Finice Zlement Coefficients ORIGINAL PAGE 1S
< OF POOR

S L e e S S NS R WA MO AR M e e B S B R S M T G WG B R WA MR e W G M W R W TR e e e e e S e e e W W e

PTR G i H(f) coefficient (DELTA)

i};252"";“Q???‘ZSE??EZZ;;2'25212;'¥I """"""""""""""""""""""""
TP <31 KD cosfficient (deltar TS
1TRar i HCP) costficiemt (Gmy TTTTTTTTTTTTTTTTTTTTS
LTRe5r | Rty ceetficiemt Ay T
§¥EIZ§""§“&2?3'232?2222232'?5? """"""""""""""""""""""""
Tr7y 1 R cesffiicent 00 T
TRcBy L RCfr esetficient (B2 T
2?éZ;Z""’;';221";;;¥?I£I;;£‘EE? """"""""""""""""""""""""""""
LTPC100 i RCPr cosfricient &y T

- A = D W - - o e o i e e S e s S e Ve MR W T e - e e W W e T i GG e G G4 ot M4 A L M G eSS @te em s T e = e



! “ m m
2.9 Finite Element Ogefficients Qu

—— - ——————— " —— - > ———-—— T —— = " s P S WS e S v e = e At A e M A M Mt e e e eb A e e e Ak My m . M e ks e e e e e s e

i ZFC¢1) 1 H{f) Node 1 Finite Element Solution {(ZF1) i
| 2rc2) 1 RCD Rode 2 Finite Element Solution (ZFD) 1
| ZP(3) 1 H(P) Node 3 Finite Element Solstion (ZF3) 2
| ZrCa i H(f) Node 4 Finite Element Soiution <zFer 2
| Zees) 1 M(D Nede 5 Finite Element Solution (7F5) :
Zrcer 1 H(f) Nede & Finite Element Solation (zFer !
| TZr | R Node 7 Fimite Elememt Selutien (ze7y i
| ZF(8) | H(P) Node 8 Finite Element Solution (ZFBI 2
| 2rcoy 1 HCES Node 9 Fimite Element Solutien (zrer
E"'22225§”:“Q???’Qi;;‘é"élﬁllé"“EZ;;SQZ"'éEILlI;E‘"EEEB?”””””””“W";
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ORIGINAL PAGE 18
deli Beoraten Arvevs or

P e e M e B M M el s S0 e e ma ima St teab e Ge Ghi Al Sl e S W S W e e A SR U i M A TS A R R e e daa WD e MNP e ey S

i ARRAY ! DEFINITION {
R o e e e e I
I A1) | Fass intermediate data throush COMMON |
jme o ————— | |
I AC2) i }
R | |
i K(1) ! I
e I i
I K{2) i i

—— G e W Wi e W M e A e S M AR M Y O M B M S G WS S e W e T G A S W SN G Gl e G SN R el WA S A s may ke
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3.0 DATH ABSIGNMENTS ORIGINAL p

AGE 1§
3.1 Variable Param Assignments OF POOR QUALITY
i VP # | MODE | DESCRIPTION i
R |- | e v - - e e e [
100 T0 14 |} -~ | SCRATCH |
{15 10O 18 1| -~ I NOT USED |
1 19 - i EDIT FLAG !
I 20 - i EDIT BUTTON FLAG |
121 70 38 | ~ i NOT USED |
i 39 boo- | SET~UPF NO. |
140 TO 52 1 - i NOT USED : !
| 53 i I EDIT PHASE - LABEL NO. |
{ 54 1 | EDIT FHASE ~ TEXT BUFFER NO. |
i a9 - I EDIT FHASE - KEYBOARD NO. {
136 TO 723 + - I NOT USED 1
| 74 i~ | SCRATCH |
173 10 179 1 - I NOT USED 1
1 180 S i SCRATCH !
1181 70 1861 =~ I NOT USED 1
{ 187 - { SCRATLH !
1188 TU 1971 - i NOT USED |
i 198 1 ] AUTD SEG - QUESTION NO. 30 !
i 199 1 | AUTO SEQG -~ QUESTION NO. it {
! 200 i i I AUTO SEG - QUESTION NO. 29 !
i 201 i1 i AUTO SEG - QUESTION NO. 24 i
i 202 T | | AUTO SEG - QUESTION NO. 24 i
i 203 1 I AUTO SER -~ QUESTIGN NO. 12 !
i 204 i1 i AUTO 8eG - GUESTION NO. 12 !
] 205 i1 i AUTO SEG =~ AQUESTION NO. 13 i
i 206 i i I AUTOC 3EQ@ - QGUESTION NO, 13 i
i 207 i 1 i AUTG SEQ - QUESTION NO. 14 ]
i 208 i1 | AUTG SEQ -~ OQUESTION NO., 14 i
i 209 b1 I AUTO SEQ - @QUESTION NO. 15 i
| 210 1 I AUTO SER - GQRUESTION NO. 1% i
i 2il i1 I AUTO SEQ - QUESTION NO. 21 !
i 212 i 1 I AUTO SEG - QUESTION NO. 21 |
i <13 i1 i AUTD SEQ - GUESTION NO. 22 i
i 214 I | I AUTOD S8EQ@ -~ QGUESTION NO. 20 |
! 213 | I AUTO SER ~ QUESTION NO. 23 ‘
i 216 T | i AUTO SEG - QUESTION NO. 23 i
i 217 i i AUTO SEG =~ GQUEEBTION NO. 2% |
: 218 11 i AUTO SEG ~ QUESTION NO. 2% i
i 21i% i1 I AUTO 3ERQ - GUESTIGN NO. 26 i

L 6 e e e G epe e Sme W TR NI G W SIS SMM e A e ema SN e W e YA G RN T M M T W G G i e buea PE e WY M ST e M e G e M g G S G S R s S MM e b Wb b e s s e
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‘‘‘‘‘‘‘‘‘‘‘‘‘‘ i OF POOR QUALITY
i VF 3 | MODE | DESCRIFTION i
e R e - - i
| 220 1 | AUTO SEQ@ -~ QGUESTION NO. 26 |
221 i 1 | AUTO S8EG - QUESTION NO. 27 |
1 222 I 1 | AUTO S8EG - QUESTION NO. 28 |
I 233 b 1 1 TIME M™AF - QUESTION NO. 03 ]
I 224 i 1 | TIME MAP - QUESTION NO. O0S 1
i 229 i 1 1 TIME MAF - QUESTION NO. 10 |
i 226 I 1 i TIME MAP - QUESTION NO. 10 I
P 227 I 1t TIME MAP - QUESTION NO. 11 ]
i 228 i 1 | TIME MAF - QUESTION NG, 11 !
I 229 i 1 | TIME MAP -~ QUESTION NO, 12 i
I 230 I i 1 TIME MAF ~ QUESTION NO. 12 i
i 23 I 1 1 TIME MAF =~ QUESTION NO. 20 ]
| 232 i 1§ TIME MAF - QUESTION NO. 20 |
i 233 i 1 1 TIME MAF - QUESTION NO. 21 |
i 234 b1 1 TIME MAF - QUESTION NO. 21 I
b 235 i1} TIHD MAF - QUESTION NO., 22 !
1 236 i i | TIME MAF - QUESTION NO., 22 I
| 237 i i 1 TIME MAF - QUESTION NO. 30 b
I 238 i 1 1 TIME MAF =~ QUESTION NO. 30 l
1 239 i 1 | TIME MAF - QUESTION NO. 31 !
P 240 I 1 | TIME MAF - QUESTION NO. 31 i
i 241 i1 1 TIME MAF - QUESTION NG. 32 i
I 242 i1 1 TIME MAF - QUESTION NO. 32 ]
i 243 i 1 i TIME MAP - QUESTION NO. 14 |
i 244 I i+ TIME MAF -~ QUESTION NO. 14 I
i 245 I 1 i AUTD SE@ - QUESTION NO. 27 |
i 246 I 1 i AUTG SER - QUESTION NO. 27 |
1247 TO 2381 - | NOT USED b
i 25% i 11 TIME NaF - QUEBTION NO. 07 P
i 260 i1 | TIME MAF - QUESTION NO. 0B P
i 261 i1 i TIME MAF - QUESTION NO. 09 .
P 242 i1 i TIME MAF -~ QUESTION NO. i3 P
P 263 I3 1 TIME MAP =~ QUESTION NO. 14 I
b 264 i 2 { TIME MAF ~ QUESTION NO. 10 i
P 265 P2 1 TIME MAT - GUESTION NO. 20 P
I 266 i 2 i TIME MAF -~ QUESTION NO. 2 to
1 267 i 2 | TIME MAF -~ GQUESTION NO. 22 j
I 268 i 2 | TIME MAF -~ QUESTION NOD. 23 i
P 26% {2 & TIME MAF =~ QUESTION NG. 24 i

f
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ORIGINAL FAUL &
OF POOR QUALITY

I VP i JM@pe .| DEBCRIFTION |
§ o v e ] ol | o o o 100 B 1t o 2 s e s i om0 e e S L i 1t 2 et |
i 270 I 2 1 TIME MAP =~ QUEBTION NO. 25 |
{271 {2 1 TIME MAP =~ QUESTION NO. 30 I
i 272 i 2 1 TIME MAF - QUESTION NO. 31 [
t 273 | 2 | TI*E MAP =~ QUESTION NO. 31 |
i 274 i 2 1 TIME MAF - QUESTION NO. 32 |
P275 I 2 1 TIME MAP - QUESTION NO. 32 |
P 276 i 2 1 TIME MAF - QUESTION NO. 35 |
b 277 | 2 1 TIME MAP =~ QUESTION NO. 36 |
i 278 i 2 1 TIME MAP - QUESTION NO. 36 |
I279 I 2 | TIME MAP =~ QUESTION NO. 37 |
| 280 i 2 1 TIME MAF =~ GQUESTION NO. 37 |
| 281 {2 | TIME MAP - QUESTION NO. 40 |
I 282 i 2 1 TIME MAF - QUESTION NOD. 26 [
| 283 | 1 i TIME MAP - QUESTION N9. 06 z
i284 TO 47§i =~ | NOT USED |
i 480 n | SCRATCH |
12600 TO | | SCRATCH [
I 2008 ; | |
12609 T0 1 - i NOT USED i
i 2029 | ! |
i 3000 i - | BCRATCH |
i 3001 I = | SCRATCH |
13002 TO i =~ | HOT USED |
i 3014 l n [

vt W o S O MA i M e e o M AL Sl e S o e M 1 e SR e MES S et S b et OWS MR BN M M M e o T Mad P W me M M sam W Sr e e B e G M e e
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3.2 File | Recvord Assidgnments QUALITY

i REC. KO I ASBIGNMENT i
| ——— | e e e e e e e e e e !
10 T6 ¢ i SCRATCH AREA |
I3 | POWER SPECTRUM - BMALL WIRE T/C i
I 4 | POWER SPECTRUM - LARBE WIRE T/C i
15 | FOWER SPECTRUM - REAL FART CROSE POMWER (1)1}
16 I POQWER SFECTRUM -~ IMAG PART CROSS POUWER (i
17 I MEASURED H(f) ~ (LARGE WIRE)/(SMALL MWIRE) l
| 8 | COHERENCE FUNCTION - (YX%%2) i
P9 I THEORETICAL HA(f) - (LARBE MWIRE)/(SMALL WIRE)Y{(2) |
110 70 29 I THEORETICAL H(t) =~ (SMALL WIRE)/(GAS STREANM)(3) |
130 TO 49 i THEORETICAL H(f) - (LARGE WIRE)/(BAS STREAM)(3) |
150 TO 69 | THEORETICAL H(T) - (LARGE WIRE)/(SMALL WIRE)(3) |
170 TO 438 | DISC THROUGHFUT - RAW TIME DOMAIN DATA i
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(1) - STORED AS DUUBLE FRECISION

(2) - COMPENBATION SPECTRUM

(3) - H(f) CURVES GOING FROM .5 GAMMA TO 1.5 GAMMA IN INCREMENTS
OF .1 GAlMa.
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T/C wive rarameters -~ FL/OXRh and PL/30XRh resrectivelyw,

4¢1¢1 Densitw (LBB/INXXI)

RHO = 0.740
RHO = 0.632

4.1.2 Thermal conductivitw (BTU/FT-8EC-DEG R)

KC(T)=01/36001[3.8926E+01 + (1.87446E~03)(T)
+ (2.1226E-06) (TXXK2) =~ (2.7962E-10)(T%%x3)1]

K(T)=C1/3600103,0239E+01 + (1.0524E-02)(1)
-~ {1.8102E-046)(Tk%2) + (1.1490E~-10)(Txx3)1

4.,1.3 Srecific Heat (BTU/LBa-DEG R)

CF(T)=3,2070E-02 + (4.B64BE-06)(T) - (3.8B201E-13)(T%%2)
- (1.0204E~13)(Txx3)

CP{T)=3.,922BE-02 + (4.8327E-06)(T) + (3.3457E-09) (Tk%2)
= (1.7B809E~-12) (Tk&3) + (2,2044E-16)(TXKX4)

4.1.4 Thermal Diffusity (FTXK2/SEC)

ALFHA(T)=2,6336E~04 - (2.4880E~-08B)(T) + (1.,4592E-11)(Tx%2)
= (1.578B0E-13) (Tk%3)

ALFHA(T ) =1 .9764E-04 + (3.2121E-08)0(T) - (1.5888E-117{Tkk2)
+ (2.90F7E+035 (THAS)

B
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4.2 0as streswm rarametora OF POOR m
4.2.1 Densitw (LBS/INK%X3)

RHO = 2,46983(FP/T) where F = P8IAy T = DEG R

4¢2.2 Theraal Conductivitey (BTU/FT~HR-DEG K)

K(T)=1,40203E~-02 + (1.899B0E~-05)(T) for F/A=2,01

K(T)=a1,40413E-02 + (1.94294E-05)(T) for F/A=.,02

K(TY=1,4086Z2E~-02 + (1,.98%590E-05)(T) for F/A4=.03
4,2.3 Srecific Heat (BTU/LBa-DEG R)

CP(T)22,4733E-01 + (2.,78B%7E~-05)(T) for F/A=.01

CPR(T)=2,4413E~01 + (2.7400E-05)(T) for F/A=.,02

CRITI=2,3937E-01 + (2.7091E-05)(T for F/A=,03

4.2.4 SBrecific Heat Ratio

Y(T)=1,3750E+00 - (~-3.4000E-05)(T) for F/A=.01 i
Y(T)=1.3490E+00 ~ (-3.4G00E-05)(T) for F/hA=2.02 o
V{T)=1.3630E+00 ~ (-3,5000E-05)(T) for F/A=.03

4,249 Viscositw (LB/FT-SEC)

MUCT)Y=1,86100E-05 + (9,0260E~-09(T) 1t
4,2+6 Sonic Velocily (FT/SEC)

C+41.,A84L8QRTL(Y)(T] wherve T= LEG 12

4,2.7 Kinetic Viscosily (FTXKXZ/SEC)
BART (d)=MU/RHO

4.2.8 Frandtl Number

FR=3600(MU; (CF ) /K

4,2.,9 Mean Gas Veloucituy (FT/BEC)
U=M(C)

4.2+10 Aerodynamiv Farasmeter [FTAX(3/2)/8EL]
GAMHA=T (. 4BY(K)ISART(U)JCPRXX(1.3)1]

GAMMA=BAMMA/L (3600 (RHOW) (CPW)LBART(4) ]
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Finite Element Solution Coefficient Aldorithms

4.,3.1 DELTA = L/3 o L~lensth of the
T/C surpcort wire

4,2.2 DELTA-Z= 1/(XN2)(FR) o XN2=the number of
saarles/cwclerde~

termined by the
subroutine *SPCY*

0o Frn=the snalusis
freauency

4,3.3 delta = 1/3 o i=1/2 the lensth
uf the smaller
T/C wire

4,3.,4 Cn = 2(Pi(Fn)

4.3.%5 A={DXk2)(DELTA)Y/(B)(ALFHAI{DELAT=t) o D=the diameter of
the surrort wire

ALLPHA=the T/C
wire thermal
Jiffusity

4.2.6 Bo(dik)(delta)/ (B){ALFHA)(DELTA-2) o d2the diameler of
the smaller wire

4.3.7 C= Dk%2/4(DELTA)
4,3.,8 E- dXx%2/4(delta)
4,3.9 F= GAMMACDELTA)ICSART(I I/2(ALPHA)
4.3.10 G= GANMA(dell3)ISART(d)I/2(ALFHA)

4.3.11 TR=sinl(Crm){T)] o T=T+DELTA-L




Finite Element Bolution Alsorithas

4.4;1
4.4,2
4,4.3
4,4.4
4,4,95
4.4.4
4.4.7
4.4.8
4.4.9
4,9.10
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ZFPO=0
ZP1«{C/2A2{20422-221)421
IP2=(C/2A)(Z1423-222)422

IP3n(1/2A)LC(22424~223) +F TR-23) 1423
ZPA=(1/72AVLC(Z3425-22Z4)+2F (TR=-24)1424 7
ZPS=(1/2A)CC(ZA+26-225) +2F (TR=25) 1425 X
ZP6=C1/(A+B) ILC(Z5-Z6)+E(Z7-26) 4

2F7+(1/2B)LE(26428-227) +2B(TR-27)1427

ZPB=(1/2BY(E(Z74Z9-228)4¢26(TR-Z8)J+I8

2FP9=(1/B)CE(Z2B~27)+G(TR=-Z9) 1429




ARKAKAKKKRE COMMAND FILES FUR HOBT PROGRAM OVERLAYS AX&AXKRAAR

ee
ArDURL (n
T s SNAFC
24020
Ls6021
Pré022
B046023
Wy 4024
B+6027
2F

FoZY6020
YeY4020
FrXYS6021
YrY4021
FeZidis?
Ty 16022
FoZYAQ23
TeVAO23
Ve EVAQ2A
P Y4024
Fo%arannd?
v 4027
FeXTRFF
i» RFF
FedTRFM
{vTRFM
FoZBFCY
T’SPC?
U A INTT
JeXINTL
FeN3NLOIA
V- £1008

FoN3IS500A
Lok
FrN3I3014A
i e kKX
Fei3060n
Ly ¥ K
{1} ¥
0

it

XEXRE OQVERLAY 4 16 XKXEX

ORIGINAL PAGE 18
OF POOR QUALITY

CBORT#

CSORT -~
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198

o1

M GURLYN
TrSNAFC
#:6020
HeAQ28

P 4029
PE

Fe%7 4020
Tr¥6020
Fe¥YA02R
Y+Y4028
FauY402°
TeTAQRY
F+XTCOEF
Y«TCOEF
F<sXTOALT
YeTiALT

FaN35004
Lokx
FeN35014
LrkX
FrA3060n
L2 KX
UrkX
EsC1

£$

KEKKX OVERLAY # 17 kXXKX

CSORT+
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CSORT~
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=
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T E
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OVRLYN
BNAFC
4050

ZY&8056
Y6050

N35004
XK
N3501A
XX
A30604
XX
XX
01

Xkkkk OVERLAY #

CSORT+

CSORT-

18 RERXKX
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1540

s DURL YR
TsSNAFC
@y4020
B+6026
eF

FeXY6020
Ye¥6020
FehY6026
VeY6026

FoN3IS00A
e kX
FyN3SH01A
Ly KK
FrAa3060n
Lok
Uek¥
FeOl

W

%

LNl OF FiLE - F.

140

KKAXKK OVERLAY § 19 kEkikk

CSORT+

C80RY -~

T. FURFURA - 02/01/83
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ALPHABETICAL INDEX OF KEY DESCRIPTIONS

This appendix contains an alphabetical index of the key descriptions followed by an

{ illustration showing the key exactly as it appears on the front panel of the 5475A Control Unit.

' In addition, the symbol that is printed out for each key is shown. When a key has more than
one function (e.g., KEYBOARD/PLOT), each is listed separately.

Table B-1. Alphabetical Index
Function Key Symbol Function Key Symbol

Add* Y A+ Block Size BS
Analog In RA Block Size® Y BS
|
Analog Output B Block Subtraction A-
Biock Addition Buffered Analog RB
Block Conjugate Multiply .. Clear Cl

Block Division Complex Multply

Block Muluply . Conjugate

Block Shift - Continue

- »
¥ o
o
o >
+
< £ BE
et - B 5

*Variable Parameter or User Program

5451C OPERATING
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Sy
} £
F2
Correlstion . (] 7 of . Y CH
£3
com e . ®
4
Cunor . /. Fa4° . YCv
i ]
Delate . i (334 . Y $p
(43
Differentiation . % Fe* . Y RH
GET
Display D Get* . Y X<
Division® . Y: Histogram . RH
Div INPUT
. e - @
EXP
Exponentiste* . y*. insert . N
Fourier Transform . [ integer Divide . :
*Varisble Parameter or User Program
5431C OPERATING
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Tobie B-1. Aighabetical index (comt'd) S T
Function Key  Symbel funttion Koy  Symbel o
—— @ |- @
106
Integration . $ Loop Counts! Divide . t
interchange . X Loop Counter Multiply . ¢
MuL1
lmdmnm. M1 Muttiply® . ve
[ 2
- @ ®-
Keyboard . K . ye :
SISTRL ‘
- @ ®:
Pout
- @ @
LIST
List . Ya . t
- - °
Log Magnitude . n . s .
Variable Parameter or User Program

S451C OPERATING

147




ORIGINAL PAGE 1§
OF POOR QUALITY

Table 0-1. Alphabetical Index (comt'd)

Koy Symbel
- @ |- @-
sUs
Punch . ’ Subtract® . Y A-
T
e . Y x> Subroutine Return . <
QUALS
Quskfiers® . YR Terminate . /
TEXT
Rectangular Coordinates . ™ Text® . Yw
Replace . 0 Transter Function . CH
Restart User Program . Y
{Gold Key)
- @
. &
SKiP
Skip® . YIF
- -
Variable Parameter or User Program
S431C OPERATING
-4
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