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ABSTRACT

A system of data acquisition and reduction programs, TXCO

is described. The programs were written for the transonic com-

pressor test facility at the NPS Turbopropulsion Laboratory

which is served by an HP1000 series computer operating under

RTE-IYVB. However, the structure of the program system (strict

separation of acquisition and reduction, store raw data as ac-

quired, routines to verify the data system, etc.) is of more

general interest, and allows the system to be applied to any

test rig. The introduction of a "program control array" ac-

celerates execution and provides means for communication between

programs, which otherwise execute individually.
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1. INTRODUCTION

This report describes a system of data acquisition and

reduction programs, designed to acquire data from the Turbo-

propulsion Laboratory's transonic compressor test facility.

The computer hardware consists of an HP21MX mini computer

with various peripheral devices. Both steady-state and high

speed data are required to be taken as scheduled during a com-

pressor test. The entire hardware configuration is shown in

Fig. 1.

At the outset, the system of computer programs was

required to do the following:

* (i) Control via the "Interface Bus", measurement devices

such as Scanivalves (S/Vl's), Scanivalve controllers,

scanners, digital voltmeters (DVM), digital counters,

analog to digital converters, and the acquisition

timing device called PACER.

(ii). Perform data acquisition as efficiently as possible,

store data in disc files, and document the test con-

ditions.

(iii) Provide a means to check the data system (e.g., SUB-

ROUTINE CHECK, Section 6.2).

(iv) Provide a means to verify the raw data (e.g., SUB-

ROUTINE PICTR, called from SUBROUTINE PACER, Section

4.5. PICTR uses the auxiliary terminal to display

the acquired wave form).

6
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(v) Provide a means for the operator to communicate

interactively. Since the operator at the system

console is usually the investigator or research

engineer and not a computer specialist, the program

flow and the progranued interactive messages were

required to be clear, logical and easy to under-

stand.

The demand to speed up the data acquisition conflicted

with the requirement of keeping the dialogue between program

and operator clear. Interactive programs necessarily have

extensive input-output operations which slow down the execu-

tion of the program. A reasonable compromise between these

two choices was the introduction of a "program control array",

CNTRL, whose elements - once pre-assigned - relieved the opera-

tor from entering routine decisions (e.g., telling the sub-

routines FREER and PACER how many Kulite signals are to be

recorded and where to locate them; see Appendix A3: CNTRL(230)

through CNTRL(246)). Additionally the control array provides

accounting data (e.g., the sequential number for raw data

files).

In the present report complete documentation is given

of the program system "TXCO". The system consists of a "father"

program, TXCOM, which, in operation, calls on a series of "son"

programs TXCOl, TXCO2 or TXCO3.

The father program, TXCOA, offers the investigator a

menu of program branches to be scheduled according to a single

digital entry as follows:

7



1. Survey using the type 'A' and the type 'B' ABSRV

Kulite semiconductor pressure probes (Ref 1

and 2).

2. On-line calibration type 'A' and type 'B' CALIB

probe.

3. Acquisition of high speed data through the FREER

fast A/D converter, which is operated in

free run mode.

4. Acquisition of high speed data through the PACER

fast A/D converter, which now is controlled

by a timing device, the PACER (Ref 3).

5. Radial flow survey using a temperature- COMB

pneumatic four hole COMBINATION PROBE.

6. Acquisition of all steady state data. STDY

7. Check the instrumentation. CHECK

8. Change the program control array. CHNGE

9. Reduce high speed data from the 'A' - 'B' REDAB

probe system. REDAB uses the data gathered

by ABSRV.

10. Reduce flow data from the combination probe. REDCO

REDCO uses the data gathered by COMB.

11. Reduce steady state data and add this REDST

operating point to the compressor per-

formance map. REDST uses the data gathered

by STDY.

m 8



The investigator selects the desired program module by

entering the appropriate number between 1 and 11. Entering

12 halts the program. Subroutines ABSRV, CALIB, FREER and

PACER - they handle the high speed data - are contained in

PROGRAM TXCOl (Section 4). Subroutines COMB and STDY - they

handle the steady state data - are contained in PROGRAM TXCO2

(Section 5). Subroutines CHECK and CHNGE - they are used by

the operator to control the program flow and verify the data

system - are contained in PROGRAM TXCO3 (Section 6). After

the select code is entered, and verified either by entering

an additional parameter or tapping the REUNkey, the

"father" program suspends its operation while the desired

"son" program (TXCOl, TXCO2 or TXC03) executes. The entire

TXCO-system works interactively with the operator and displays

as many informative messages as possible.

The program descriptions in the following sections ex-

plain, in user-manual form, how to handle each subroutine.

The descriptions often resemble each other, which in the in-

terests of utility was deliberately not avoided. A compressor

failure prevented the author from using the programs for com-

pressor test runs. The report is therefore presented with

only a very short section of conclusions and recommendations.

The program system is not considered to have been perfected,

since little experience has been gained with its operation

other than in "dry" runs.

9



2. GUIDE TO THE PROGRAM DESCRIPTIOTS

Detailed descriptions of the programs are given in the

following sections. First, in Section 3, a flow chart and

listing are given for the father program TXCO0. Then, the

descriptions given in Sections 4 through 6 (of TXCOl through

TXCO3) are structured as follows%

PROGRAM XXXX (or SUBROUTINE XXXX): PURPOSE:

A brief description of the purpose of this particular program

module is given, and its capabilities and restrictions are

noted.

ARGUMENTS: If the program module is a subroutine, which is

called with parameters, the parameter list is explained.

EXTERNALS: The externals of each program module are listed.

This information is necessary when loading the relocatable

binary version (indicated by the % sign as first character of

the disc file name under the RTE-IV operating system). -

COMMON BLOCKS: The members of the COMMON blocks and their

length in 32-bit words are listed and explained.

MNEMONIC ABBREVIATIONS: The mnemonic acronyms which each pro-

gram module uses are listed and explained.

ERROR MESSAGES: If a salvageable error occurs during the

execution of a program module, an error message with suggestions

for how to resolve the problem are described.

10



PROCEDURE: This subsection, which should always be used

together with the flow chart, describes how to go through

the program module. Hints for how to utilize all program

features are given.

DATA FILE: The date file name is explained for all program

modules, which save data. The first two characters are

typical for the type of data which the file contains; for

example,

Data File Name Type of Data Created By

Tlrrss 'A-'B' probe survey ABSRV

T2rrss free run sample FREER

T3rrss paced run sample PACER

T4rrss all raw steady state data STDY

T5rrss combination probe survey COMB

rr - # of test run

ss - sequential # of data file type

The following modules are synchronized through the data file:

Data Reduction Program File Name Data Acquisition Program

REDAB 4-0 Tlrrss -6 ABSRV

REDST - T4rrss STDY

REDCO - T5rrss COMB

VARIABLES: All variables, their type (REAL or INTEGER) and

length (only if the variable is used as an array), together

with a brief description, are listed.

11



The flow chart and a FORTRAN-IV compiler listing of

the program module complete each description.

The source codes of programs TXCO0, TXCO1, TXC02 and

TXC03 are available in the disc files &TXCO0, &TXCOl, &TXC02

and &TXC03. Since TXCOl, TXCO2 and TXCO3 use commuon sub-

routines and functions, the latter are grouped together in

file &TXCOU, where the "U" indicates the following "utility"

program modules:

ACQN Positions S/V and reads DVM.

CNTL Closes scanner channel.

CURVE Compute linear curve fit.

ICON Converts two-digit INTEGER to ASCII-string.

IPORT Interrogates S/V.

PICTR Use CRT to display the acquired data.

REWRF Data transfer disc - array.

RPACE Triggers A/D through PACER.

SCANR Closes scanner channel and reads SVM, counter.

TIME Gets date and time - ASCII-string.

WAIT Causes a defined time delay.

When loading %TXCOl, %TXC02 or %TXC03, the relocatable

binary utility file %TXCOU must also be loaded in order to

satisfy the externals. The modules of TXCOU are described

in Section 7, but in less detail than the programs in Sections

4 through 6.

12
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3.2. PROGRAM LISTING, TXCO0 (updated version, 20 September 1982)

PAGE 0001 FTN. 9:32 AM MON., 20 SEP., 1982

000i FTN4,L
0002 BLOCK DATA
0003 / FMP /DC( 44CR
0004 toMMON / FP / DCB, ISECUIc '
000S INTEGER IDCBl(44),IFILE(3),iSIZE(A)
0006 END

FTN4 COMPILER: HP92060-16092 REV. 2001 (791101)

** NO WARNINGS *$ NO ERRORS **

BLOCK COMMON FMP SIZE 0 001St

29
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PAGE 0002 FTN. 9t32 AM MON., 20 SEP., 1902

0007 BLOCK DATA
0008 *- / CIBIJF / IFUF(1664)
0009 COMMON / CIFWF / 91W
0010 1NTEGER IBUF(1664i
0011 END

FTN4 COMPILERi HP9206bO-16092 REV. 2001 (79tit)

** NO WARNINGS ** NO ERRORS **

BLOCK COMMON CIBUF SIZE *01664

30



PAGE 0003 FTN. 9:32 AM MON., 20 SEP., 1982

0012 BLOCK DATA
0013 *, / CONTR / CNTRL(2S6)

0014 COMMON / CONTR / CNTRL
O01s INTEGER CNTRL(2S6)
0016 END

FTN4 COMPILER: HP92060-i6092 REV. 2001 (791101)

* NO WARNINGS ** NO ERRORS **

Y4LOCK COMMON CONTR SIZE u 00256
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PAGE 0004 FTN. 9:32 AM MON., 20 SEP., 1982

0017 PROGRAM TXCOO (3,99)0018 c ......................... ................. .. ..... . . . . . . . .
0018 C0019 C .. . . . . . . .
0020 C Data acquisition transsonic compressor.
0021 C

0023 C; Data acquisition transsonic compressor.

0024 COMMON / CONTR / CNTRL
0025 INTEGER CNTRL(256),IDCB(144),PR(3)
0026 INTEGER NOLFNOCR(), ICLR(3),START(3)
0027
0028 DATA NOLF /0065378/
0029 DATA NOICR /0000338,0404338/
0030 DATA ICL.R /0155248,0155158 00657
0031 DATA START /0ISSi0b,8iSSI02B OiSOI/
0032
0033
0034 C 1::'( )R M TXV4 X : ,) 0 V3 Y AR 'T'
0035 100 FORMAT (3A2" TXCOO : START")
0036 101 FORMAT (I" lrmnssoni Comressor Investqation: Test run
0037 n "I3"l Te./ ri"-& ' n'T' D-t2--A2"/"A2'AV;XTIn
0038 *e "A2"."A2";"/M Select next step, please ... "///
0039 *" 1 _ A - B - probe system survey "32X" AB$RV"
0040 V
0041 *1 2 On line calibration KULITE type A and type 3 pro
0042 *be "9X -TALI9"/
0043 V 3 Acquisition of high speed data in free run mode
0044 *"I2X"-ER"/
0045 ' -  Acquisition of high speed data in paced run mode
0046 * "iiXw-VCER"//
0047 *"--___- Combination probe survey "35X" COMBV/
0048 *" 6 - Acquisition of steady staY d(I ta 027X" S
0049 *TDY"/7-
0050 *" 7 Check the instrumentation "34X" CHECK"/
0051 *" 8 -- Chanqe the program control array CNTRL on line
0052 C.,iX- CTHNGE-/1
0053 Reduce high speed data from A - B - probe system0054 * "tiX"rWEDAB/
0055 "-T-- Reduce data from the combination probe "21V"
005 I REDCO'0-

0Ub7 i 1 Reduce steady state data "35X" REDST*//
0058 * 12 I VTX" STOP 000i"//
0059 " SeliFesired program modulel Enter select code
0060 * "2A2)
0061 102 FORMAT (12)
0062
0063 103 FORMAT ("TXCOt I)
0064 104 FORMAT (" A - B - probe systen survey? Verifyf2A2)
0065 105 FORMAT (" On line calibration KULITE type A and type 9 probe? Ve
0066 *rif !2A2'
0067 106 FORMAT (" Acquisition of high speed data in free run mode. PACER
006R * all riqht?" 2A2)
0069 107 FORMAT " Acquisition of high speed data in paced run mode. PACE
%070 *R all right? 2A2)0071
0072 108 FORMAT ("TXCO2 ")
0073 109 FORMAT (" Combination probe survey? Verify!m2A2)
0074 110 FORMAT (".Acuisition of steady state data. Long (1) or short (S
0075 *) run? '2A)
0076 Ili FORMAT (11)
0077
0078 112 FORMAT ("TXCO3 0)
0079 t13 FORMAT (" Check the instrumentation. Output to LU
0080 *02A2)
0081 114 FORMAT C" Change control array rNTRL on line? Verifyl"22)
0082
0083 is FORMAT ("REDAD ")
0084 116 FORMAT (" Reduce high speed data from A - 9 - probe system. Verl
0085 *fy!'2A2)
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PACE 000S TXCOO 9:32 AM MON., 20 SEP., 1982

(086
)0087 117 FORMAT ("REDCO ")
(1088 18 FORMAT (" Reduce data from the combination probe? Verifyl"2A2)
0089
0090 l19 FORMAT ("REDST 0)
0091 120 FORMAT (" Reduce steady state data? Verify!'2A2)

0093 121 FORMAT (" TXCOU SCHEDUIE ""A" Ail CNTRL(SO) =*12)
0094 122 FORMAT (" TXC00 FAILE) TO SrtEDULT "2A2 Al". A REGISTER IS"7
0095 H; 3 RECISTER I8"@7,A2/lOX"LOAD PROGRAM "2A2,AWI")
0096 123 FORMAT (" STOP X90 9 VerifyI"2A2)
0097 1, 4 FORMAT (9X"20"A2)
0098 149 FORMAT ((3A2))
0099 C 1::" C) R M 'T' V; Y X (:(:C) 0 .43*" 0 P
0100
010t1l I = LOGLU(ISESSN)
0102 CNTRL(19) = LI
0103 WRITE (II 100) START
0104 01 CALl REWRF (-1,2)
010 t, = CNTRL(19)
010b 02 CALL TIME (IMON IDAY IYEAR IHOUR IMIN)
0107 IF ( CNTRL(4) .dE. 160) IR6N = CNTRL(4) - 100
010B WRITE (L.I, 10t) IRUN,CNTRL(S),CNTRL(6),IMON,IDAYIYEARIHOURI
0109 *MIN NOCR
0tt0 REA6 (LI, 102) ISLCD
011t WRITE (LI 149).(ICLRI;l,24)
0112 IF ( ISLC6  .LT. I R. ISLCD ,GT. 12 ) GO TO 02

i413
0114 CNTRL(SO) = ISLCD
01 Go TO (03,04,05,06,07,08,09,11,12,13,14,19) ISLCD
0116
Oil C
oi1 C
0119 C A - B - probe system survey.
0120 C
0121 C WR . . .(L. . . . . . . . . . . .
0122 WRITE (LI, 104) ..U.
0123 READ (LI, 149) IDUM
0124 WRITE (LI, 149) ICLR
0i2S IF ( IDUM NE. 2H GO TO 02
0126 CALL CODE
0127 WRITE (PR, 103)
0128 GO TO IS
0129
0130 C ..... ......... ....... .. ....... .. ... ......... ..... .. ......
0131 CE On line calibration KULITE type A and type B prebe.

0134 C................ ..........................................
0t35 04 WRITE (LI, 105) NOCR
0136 READ (LI, 149) IDUM
0137 WRITE (LI, 149) ICLR
0138 IF ( IDUM .NE. 2H ) GO TO 02
0139 CALL CODE
0140 WRITE (PR, 103)
0141 CO TO 1S
01420143 C ......... ............. ............. ..................... ..........0144 C
014S C Acquisition of high speed data in free run mode..
0146 C

Q147 C ................................0148 OS WRITE i 'i & ' b ..... ..... . . . .

0149 READ (LI, 149) IDUH
01'0 WRITE (LI, 149) ICLR
OtS IF ( IDUM .NE. 2H ) GO TO 02
01S. CAL.L CODE
01S3 WRITE (PR, 103)
0154 GO TO IS
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PACE 0006 TXCOO 9132 AM MON., 20 SEP., 1982

0155

0157 C
01s9 C .Acquisition of high speed data in paced run mode.
01S9 C
0160 C
0161 06wit L;i bR.........................
0162 RED (I 149) IDUM
0163 WRITE (LI, 149) ICLR
0164 IF ( IDLIM .NE. 2H )GO TO 02
0165 CALL CODE
0166 WRITE (PR, 103)
0167 GO TO IS
0168

0171 C Combination probe suvy
0172 C
0173 C .. . . . . i 0 0 0 . . . . . . . . . . . . . . . . . . . . . . .
0174 07 WRITE (LI, i~N
017S READ (LI, 149) IDUM
0176 WRITE (LI, 149) ICLR
0177 IF ( IDUM .NE, 2H4 GO TO 02
0178 CALL CODE
0179 WRITE (PR, 108)
0190 GO TO 15
0181
0182 C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0183 C
0184 C .Acquisition of steady state data.
0185 C
0186 C 08 . . . . . . . . . .I. . . . .. . . . . . . . . . . . . . . . .
0187 08WRITE (LI, 110) NOCR
0188 READ (LI, lit) IDUM
0189 WRITE (L,149) ICLR
0190 rF ( IDUM .LT. & .OR. IDUM .GT. I ) GO TO 02
0191 CNTRL(SI) -IDUM
0192 CALL CODE
0193 WRITE (PR, 108)
0194 GO TO 1S
0195
0196 C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
0197 C
0198 C *Check the instrumentation.
0199 C
0200 C
0201 09
0202 READ (LI, 102) IDUM

0203WRITE (LI, 149) ICLR
0204 IF ( IDUM .El i ) GO TO 100205 IF ( IDUM IE . 6 ) GO TO IU
0 206 IF ( IDUM .E . 18 ) GO TO 10
0207 GO TO 02
0208 10 CNTRL (511 IDUM
0209 CALL CD
0210 WRITE (PR, 112)
021J GO TO IS
0213
0214 C
0215 C .Change the program~ control array CNTRL an line.
0216 C
0217 C
0218 11 ~................
0219 READ (LI, 149) IDUM
0220 WRITE (LI, 149) ICLR
0221 IF ( IDUM .NE. 2H4 GO TO 02
0222 CALL CODE
0223 WRITE (PR, 112)

34



PAGE 0007 TXCOO 9:32 AM MON., 20 SEP., 1982

0224 GO TO I5
0225
0226 C ............ .....................................................
0227 C
0228 C Reduce high speed data from A - B - probe system.
0229 C
0230 CE(I8231 12 witLii... .
0232 READ (LI, 149) IDUM
0233 WRITE (LI, 149) ICLR
0234 IF ( 1 h NE. 2H ) GO TO 02
0235 CALLC E
0"36 WRITE (PR, 14S)
0237 GO TO 15

0251 C

0238 C ...................... ...........................................

0252 C

0240 C Reduce combination probe data.
0241 C .(1242 C .. . . . ... . . ..............................................
0243 14 WRITE (LI; 118) NOCR
0244 READ (LI, 149) IDUM
0245 WRITE (LI, 149) ICLR
0246 IF ( IDUM NE, 2H ) GO TO 02
0247 CALL CODE
0248 WRITE (PR, 117)
0249 GO TO IS
0280t 02S i C ... I....................................... .......................

0252 C
0253 C Reduce steady state data.
0264 C

0267 C

02 6 C . ................................................................

02S9 14 WIRITE (LI, 121) PRCRL(

02S7 READ (L.I, 149 DUS02se WRITE (LI, 149)C

029 IF ( IDUM NE. 2H GO TO 02
0260 CALL CODE
0261 WRITE (PR, 19)

10262 GO TO IS

S0280

0264 C .. . ............................... ........ .....................

0265 C
0266 C .Schedule desired son progra.
0267 C ,0268 C ..... I.............................. ............................ .
0269 19 WRITE (LI, t23) PRCNTRL(S0)

026MA (F (12)
0272 CALL EXEC (ICDE+iO149)B PRIDC9IDC9S)
0273 GO TO t70274 16 GO TO IS
027S 17 CALL ABREF (IA is)0276 WRITE (LI) 149f (ICLR I' .2

0277 WRITE (LI, 122) PRIAIOLFPR

028 0o ................... .... ................................ ...........
0281 L

0282 STOP 000 .
0283 E
0284 C .................. ....... ......................... ..............028S 19 WRITE (Lt, 123) NOCR
0286 REA? (LI, 1491 )
0287 URITE- (LI, t49) 1

0288 IF ( IDUM .NE. 2H )GO TO 02
0289 CAL.L REWRF it.2b
0290 WRITE ( 1, 124) NOLF
0291 STOP 0001
0292 END
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FTN4 COMPILER: HP92060-160
9 2 REV, 2001 (791101)

8*NO WARNINGS 88NO ERRORS *8 PROGRAM 02005 COMMON -00606
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0293 INTEGER FUNCTION ICON (1,N)
0294 C ................. ......... ......................................
029S C
0296 C Converts integer numbers into ASCI string.
0297 C Author% Robert N. Geopfarth
0298 C Date- January 3t, 1979
(1299 C because of the si licilty of the program the progra@
0300 C description is inc uded in this box.
0301 C I N ... integer numbers to be added.
0302 C I ... integer numher to be converted into ASCII.
0303 C ICON ... 2 - character ASCII string to be returned
0304 C
03 0S C ... .. .. ... .. ... .. ..... ... .. ... ..... .. ... .. ... .. .. ... ... ... .......
0306 * Convertes integer to ASCII-string.
0307 100 FORMAT (12)
0308
0309 IC = I+N
0310 IF ( IC .LT. 10 ) GO TO 01
0311
0312 CALL CODE
0313 WRITE (ICON,100) IC
03t4 RETURN
0315
0316 01 ICON = IC+30060B
0317 RETURN
0318 END

FTN4 COMPILER: HP92060-i6092 REY, 2001 (79t10i)

** NO WARNINGS ** NO ERRORS ** PROGRAM a 00036 COMMON u 00000
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0319 SUBROUTINE REWRF (IREWRIWHATA)03 2 0 C .... .......... .. I. ........ ......... ......... I. ........... ......... .0321 C
0322 C This subroutine reads (IREWR - +i) or writes (IREWR - -1) of
0323 C of a array specified by IWHATA.

0324 C Author: Hans M. Zebner
(325 C Da te : Febraury 08, 1990
0326 C Detailed prograM d(escription is-available in TXCO log; The
0327 C CoMment stateMents .otch to the flow chart explanations.
0328 C
0329 C .. . ................................ .............
0330 D trnsfer disc array.
0331 ?;OMM()N / CI BUF / IBUF
0332 COMMON / CONTR / CNTRL
0333 C COMMON / CA / A
0334 COMMON / FMP / IDCBIFILEISIZEISECUICR
0335 C REAL. A(256)
0336 INTEGER IBLIF(1664)
0337 INTEGER IDCB(144) IFILE(3) ISIZE(2)
0338 INTEGER NOLF NOCRt2),ICLR(3)
0339 DATA NOLF /606S37B/
0340 DATA NOCR /0000338,040433B/
0341 DATA ICLR /0iSS24B,01SSISB ,006S378/
034? C ::" C) 14 M t V " -; N .I I R F:", N":" A Ft ' "
0343 101 FORMAT (" REWRF : ARRAY IBUF(1664) DISC FILE IBUFF
(1344 *:00:26")
0345 102 FORMAT (" RE.WRF : DISC FILE IBUFF:00:26 ARRAY IBUF(1664)0)
034h 103 FORMAT (" REWRF ARRAY CNTRL(256) DISC FILE CNTRLF:00r26"
0347
0348 104 FORMAT (" REWRF DISC FILE CNTRLF:00:26 ARRAY CNTRL(2S6)0
0349
03SO 105 FORMAl (" RFWRF : ARRAY A(256) DISC FILE AF:00:26")
(13SI 106 FiRMAT (" REWRF :DI;C FILE AF:00:26 ARRAY A(2S6)0)
03S2 107 FnRMA'r (" REWRF ERROR RETURN (IWHATA ="I3")u)
0353 108 FORMAT ("1IBUFF ")
03S4 10? FORMAT ("CNTRLF")
035S 110 FORMAT ("AF ")
03V6 121 FORMAT (" CALL OPEN (IDCBIERR,-3A2,"I2 M,-"2","I2 ,I4"
0357 *) failed! STOP"21X"")
03S8 122 FORMAT (" CALL LOCF (IDCB ,IERR IDUMKIDUMIDUM,ISIZE(1),lI
03S9 *DIJM,1I)UM ISIZE(2)) failed STOPA
0360 123 FORMAT( CALL RWNDF (IDCBSERN) failedi STOP"42X"*)
'1361 124 FORMAT (" CALL READF (IDCIERRIBUF,-3 , -2-,-"12") fai
1j362 *led; STOP"27X"") I
0363 125 FORMAT (" CALL WRITF (IDCBIERRIBUF, I3","I2","I2") fri
0364 *lked; STOP"26X"")
0365 126 FORMAl (" CALL READF (IDCBIERRCNTL,"I3,"12","I2") fa
0366 *iled, STOP"27X"")
0367 127 FORM4A (" CALL WRITF (IDC8,IERRCNTRL,"13"-,12J',"2") fr
0,368 tiled; STOP"26X"")
0369 1?8 FORMAT (" CALL READF (IDCBIERR,A,-I3",'I2","IV) failed
0370 *- STOP"27X..)
0371 129 FORMAT C" CALL WRITF (IDCBIERR,A,-13",1"I2","I2") failed
0372 * STOP"26X)
0373 130 FORMAT (" CALL CLOSE (IDCBIERRO) failedl STOP"40X00
0374
037S LI = LOGLU(ISESSN)
0376 ISECU - 0
0377 ICR 26
0378 IF ( IWHATA ,LT. i .OR, IWHATA ,GT. 2 ) GO--TO 40
0379 GO TO (10,20) IWHATA
0380
0381
0382
0383 C ..... .. .... .... ... .. ..... .. ... .. .. ... ... ..... .. .... .... ... ........
0384 C
038S C Integer array IBUF being written back and forth.
0386 C
0387 C ....... ......... ... ........ .. .... .. ... ..........................
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0388 10 CALL CODE
03 9 WRITE (IFILE 108)
0390 CALl OPEN (tDCB,IkRR IFILE IOPTNISECUICRIDCBS)
0391 IF ( IERR GE. 0) to0 It
0392 WRITE (LI, 121) IFILE,IOPTNISECU,ICRIDCBS
0393 £TOP 1
0394 It CAIL LOCF (IDCBIFRR IDUMIDUMIDUMISIZE(i),IDUMIDUMISIZE(2))
039r, ?F( KERR HG. 0 ) 60TO 12
0396 WRllE (LI, 122)
017 STOP 2
0398 12 (AiL RWH F (IDCB,IERR T
03F9 IF ( IRR GE. 0 ) GO TO 13
0400 WlITk (LI, 123)
0401 STOP 3
11412 i p SIZE(1) = ISIIE(1)/2
(1403 I = ISIZE(i)*rSIZE(2)
0404 I ( IREWR .EU. -I ) GO TO 14
b40S IF ( IREWR EQ. *t ) GO TO 1S
0406 14 CALL WFADF (IDCB,IERR,IDUFIL)
1,407 11 (TERR GE. 0 ) WRITE (LI, 102)
0408 IF C IERR .GE. 0 ) GO 10 16
0409 WRITE (LI, 124) ILLENNUM
0410 SlOP 4
0411 IS CALL WRITF (IDCb,IFHR,IBUFIL)
0412 IF ( IFRR GE. 0 ) WRITE (LI, £01)
0413 IF ( IERR .GE. 0 ) GO TO 16
0414 WRIIE tLT, 125) ILLENNUM
041S STOP C,
041h 16 CALL. CLOSE (IDCB,IERR 0)
0417 IF ( IFRR GE. 0 ) 6O TO 17
0418 WRITE (LI, 130)
0419 STOP 6
0420 17 RETURN
0421
0422
0423
0424 C ....................................................
0425 C
0426 C Integer array CNTRL being written back and forth.
0427 C
0428 C ...... ................................. .........................0429 20 CALL CODE
0430 WRITE (IFILE 109)
(1431 CALL OPEN (IDCB,IERR IFILE IOPTNISECU,ICRIDCBS)
0432 IF ( IERR .CE. 0 ) 6O TO M
0433 WRITE (LI, 121) IFILE,IOPINISECUICR,IDCBS

21 2LA LACF (IDCB,IERR IDUM,IDUM,IDUMISIZE(1),IDUMIDUMISIZE(2))
0436 IF ( IERR ,GE. 0 ) tO TO 22
0437 WRITE (LI, 122)
0438 STOP 12
0439 22 CALL RWNDF (IDCrIERR)
0440 IF ( IERR .GE. 0 ) GO TO 23
0441 WRITE (LI, 123)
0442 ST P 13
0443 23 ISIZE(i) = ISIZE(i)/2
0444 It. = ISIZE(1)*ISIZE(2)
0445 IF ( IREWR .EQ. -1 ) GO TO Rq
0446 IF ( IREWR EQ. *t ) GO TO5
0447 24 CALL READF (IDCB,IERR CNTRL IL)
0448 IF ( IERR GE. 0 ) WRITE LI, 104)
0449 IF ( IERR .GE. 0 ) GO T0 26
04S0 WRITE (LI, 126) ILLENNUM
04St STOP 14
04S2 2S CALL WRITF (IDCB,IERRCNTRL IL)
04c3 IF ( IERR ,GE. 0 ) WRITE (LI, 103)
04S4 IF ( IERR .GE. 0 ) GO TO 26
04SS WRITE (LI, 127) ILLEN,NUM
04S6 STOP IS
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0457 26 CALL CLOSE (IDCBIERR 0)
0458 IF ( IERR .CE. 0 ) dO TO 27
0459 WRITE&I6 130)0460 STOP6

0461 27 RETURN
0462
0463
0464046S C ..................................................................0466 C

0467 C Real array A being written back and forth.
0468 C
0469 C .
047? C 30 CALL C ...
0471 C WRITE (IFILE i1O)
0472 C CALL OPEN (IDCBIERR IFIL.E IOPTNISECUICRIDCDS)
0473 C IF ( IERR .GE. 0 ) 60 TO it
0474 C WRITE (LI, 121) IF-ILE.IOPTNISECU,ICRIDCBS
0475 C STOP 21
0476 C 31 CALL LOCF (IDCBIERR IDLIM,1I)UMIDUM,ISIZE(i),IDUM,IDUMISIZE(2))
0477 C IF ( IERR .GE. 0 ) 6O TO 32
0478 C WRITE (LI, 122)
0479 C STOP 22
0480 C 32 CALL RWNDF (IDCBIERR)
0481 C IF ( IERR .CE. 0 ) GO TO 33
0482 C WRITE (LI, 123)
0483 C STOP 23
0484 C 33 ISIZE(i) = ISIZE(1)/2
048S C IL = ISIZE(i)*ISIZE(2)
0486 C IF ( IREWR .EQ. -1 ) GO TO J1
0487 C IF ( IREWR .EQ. .i ) GO TO
0488 C 34 CALL READF (IDCB,IERR A IL)
0489 C IF ( IERR .GE. 0 ) 4RtTE (LI, 106)
0490 C IF ( IERR GE. 0 ) GO TO 36
0491 C WRITE (L.1, 128) ILLENNUM
0492 C STOP 24
f0493 C 3S CALL. WRITF (ZDCBIERR A XL)
0494 C IF ( IERR .CE. 0 ) WRITE (LI, OS)
0495 C I ( IERR .GE. 0 ) GO TO 36
0496 C WRITE (LI, 129) ILLENNUM
0497 C STOP 25
0498 C 36 CALL CLSE (IDCBIERR 0)
0499 C IF ( IERR .GE. 0 ) 6O TO 37
0S00 C WRITE (LI, 130)
0s01 C STOP 26
0502 C 37 RETURN
05030504
0505
05 06 C ........ .......... ....... .......... .......... .....................
OS07 C
0508 C Error; IWHATA is not defined.
0S09 C
0510 C0511 40cT(L .)Ht.. ............................................ostt 40 i¢ i i At
0S12 IWHATA - -IWHATA
OS03 RETURN
0514 END

FTN4 COMPILER: HP92060-16092 REV. 2001 (791181)

$* NO WARNINGS $* NO ERRORS ** PROGRAM * 01146 COMMON - 00000
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osiS SUBROUTINE TIME (IMONIDAYIYEARIHOUR,IMINISEC)
OS16 C ...............................................................
(0S17 C
0SiB C Gel dole ond line and convert the variables to ASCII
0519 C
0520 C .. .. . .. . .. . I . . ..CII
0121 *.G s d nd.......I string.0 22 tomMON / IONT / 9NRL

0523 INTEGER ITIME(S)
0;24 INTEGER CNTRL(2S6)
0525 901 FORMAT (" ERROR DFTECIFD IN PROGRAM TIME"/
0526 * CALL EXEC (11,ITIME)"/)
0S27
OS28 IMON = 2H$$
05?9 IDAY = 2H$$
0S30 TYEAR= 2H$$
0531 IHOUR= 2H$$
0532 WMIN = 2HS$
0533 ISEC a 2H$$
0534 CALL EXEC (li+i000O0BITIME)
0535 GO TO 02
0536 01 GO TO 03
0S37 02 CALL ABREG (IAIB)
0538 CO TO 04
0539 0.3 IMON = ICON(CNTRL(i),O)
0540 IDAY = ICON(CNTRL(2)
0541 IYEAR = ICtN(CNTRI..(3),
0542 iHflUR = ICON(IrIME(4),0)
0S43 1M1N = ICON(ITIMI(3),0)
0544 TSEC = ICON(ITIME(2),0)
0545 RETURN
0546 04 WRITE ( 6, 90t) IA,IB
0547 RETURN
0548 END

FIN4 COMPILER: HP92060-i6092 REV. 2001 (791i01)

** NO WARNINGS ** NO ERRORS ** PROGRAM - 00146 COMMON - 00000
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FlIP '36042 26270 / FlIP / IDCBs(t44) IFILE(3),ISIZE(2),lSECU,ICl
CII'UF 26271 31470 / CIBUF / IFUF (1664$
CONTR 31471 32070 / CONIR / CNTRL LZ6

TXCOD 32071 36015 Data acquisition transsonic compressor.

ICON 36016 36061 Convertes intener to ASCII-string.
RFWRF 36062 40253 Data transfer disc arra~
TIME 40254 40475 Gets date and time ASCII string.

LnGLU 40476 40553 92067-iX297 REV.2013 740229
IREADF 40554 41544 92067-16125 REV.200i 791015
OPEN 41545 42i07 92067-16i25 REV.2001 791018CLOSE 42110 42323 92067-16125 REV.200. 79101Y
OYRD. 42324 42324 92067-1612S REV.1903 780526
$SMVE 4232S 42417 92067-tX483 REV.2013 800129
LOCF 42420 42720 92067-i612 REV.19O3 78111
AI4REG 42721 42742 92068-iX013 REV.2013 7S 070
RWNDF 42743 43027 92067-16125 REV.1903 780714
LOJRD 43030 43442 92067-IX?.70 REV.2013 791024
CLRIO 43443 43451 24998-iX248 REV.2001 750701
FM*TiO 434c.2 44750 24998-iX230 REV.200i 790417
IFITY 44751 4S036 92067-1X295 REV.2013 790118
.DADS 45037 45146 24998-iX036 REV.200i 780818.DMP 45147 45314 24998-1X04S REV.2001 780818
DDI 45315 45615 24998-iX040 REV.200i 781021
SESSN 45616 45633 92067-i6i2S REV.1903 780413
R/W$ 45634 45772 92067-t612 REV.1903 781214
P.PAS 45773 46021 92067-161.25 REV.19.3 740801
DNG 46022 46031 24998-iX046 REY.2001 780818
PAUSE 46032 46132 24998-IX253 REV.200t 771122
$ALRN 46133 46250 92067-IX27. REV.2013 770715
SST 46251 46311 92068-iXOtI REV.20i3 770518

$OPE:N 46312 46466 92067-16125 REV.1903 790103
RW$UB 46467 47034 92067-i6125, REV.1903 781003
RWND$ 47035 47157 92067-16125 REV.1903 780801
.DIN 47160 47165 24998-iX042 REV.200i 78081%.
DDE 47166 47177 24998-IX039 REV.200i 78081

FRMI'R 47200 52635 24998-iX23i REV.200i 790503
FMT.E 52636 52636 24998-iX232 RE.V.200i 781107
PAU.L S52637 52637 24998-iX2S4 REV.2001 7
CFER 52640 S2701 2499E1-1X196 REV .2001

$SEY'P t32702 52726 24998-IX013 REV.200i 781106
REI0 S2727 53053 92067-iX275 REV.20t3 790316
RMPAR 53054 53116 92068-iX025 REV.2013 7$1101t.UTR U S3t17 53225 92067-iX306 REV.20t3 7 0 2
PNAME 53226 53273 92068-IX035 REV.2013 771121
.LBT 53274 53324 92068-IXOOB REV,20i3 770518

BG RELT NEAGES EMA NO PAGES MSEG
/LU)ADR&TXCO0 READY AT 9:55 AM MON., 20 SEPT, 1982

/LOADR : END
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4. PROGRAM TXCOl

4.1. DESCRIPTION

TXCO1 is a son program of the father program TXCOO, by

which it is scheduled, if one of the following operations is

desired:

1 - A - B - probe system survey

2 - On line calibration, KULITE type 'A' and 'B' probes

3 - Acquisition of high speed data in free run mode

4 - Acquisition of high speed data in paced run mode.

When scheduled by TXCOP, which suspends operation while the

son program TXCO1 executes, the program TXCO1, reads the pro-

gram control array from the disc, sets the HP interface bus and

the measurement and control devices to remote control and pro-

grams the Digital Voltmeter (DVM), the scanners and the counter.

CNTRL (50) is the actual decision variable to select and call

$ the subroutine, which performs the desired operation. When

this subroutine has terminated, the interface bus and the

devices are released from remote control and the control array

is written into a disc file, so that the next TXCO module can

read it. The correct termination of each subroutine can be

verified by checking the stop codes. Note, that each stop

coding ending on 77 indicates correct execution of a subroutine.

CNTRL (50) Subroutine STOP Code

1 ABSRV TXCOI : STOP 0177

2 CALIB TXCO1 : STOP 0277

3 FREER TXCO1 : STOP 0377

4 PACER TXCOl : STOP 0477
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Any other STOP code indicates an error and utilizing a program

list the operator can trace the problem. The first two digits

of the STOP code are typical for the subroutines. An example:

the program stops at STOP code 0304; the first two digits read

3 and this tells the operator that it was subroutine FREER which

ran into trouble, because the ending two digits read 04, which

is different from 77; a program list uncovers that the failure

occurred while writing into a disc file using FMP (File Manage-

ment Package) subroutine WRITF near line 1005. STOP codes are

crucial for a complex program system in order to rapidly detect

and salvage problems, even during a test run.

EXTERNALS: REWRF, ABRT, RMOTE, ABSRV, CALIB, FREER, PACER,

CLEAR, LOCL

COMMON BLOCKS: CONTR, CIBUF, PMP

FORTRAN conventions for the HP21MX computer request COMMON

blocks to be predefined in a BLOCK DATA subroutine prior to

using a COMMON block in a program, subroutine or function.

BLOCK DATA subroutine arrays a variables length in words

CONTR CNTRL 400B - 256

CIBUF IBUF 3200B - 1664

FMP IDCB,IFILE,ISIZE,ISECU,ICR 227B - 151

The COMMON block CONTR allocates the space for the control

array CNTRL. A key to decode the individual elements of CNTRL

can be found in the Appendix.COMMON block CNTRL is designed to

take the largest raw data array - IBUF (1664) in subroutine

44
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FREER - even if other subroutines only partially use the

space, allocated by the block CIBUF. The arrays and variables

allocated by the COMMON block FMP are frequently used for the

data transfer from and to the disc. Since each individual sub-

routine saves the data prior to terminating, more than one

subroutine or function may use the same buffer area.

MNEMONIC ABBREVIATIONS: None

ERROR MESSAGES: If CNTRL (50) is less than 1 or greater than 4,'

no subroutine can be selected and the program terminates, out-

putting an error message (FORMAT 102) to the terminal.

PROCEDURE: For more detailed information study the flow chart

and the information given in the section PURPOSE.

DATA FILE: None

VARIABLES IN BLOCK DATA CONTR:

CNTRL (256) integer program control array.

VARIABLES IN BLOCK DATA CIBUF:

IBUF (1664) integer buffer array for the raw data.

VARIABLES IN BLOCK DATA FMP:

IDCB (144) integer data control block.

IFILE (3) integer array to contain file name.

ISIZE (2) integer array to contain # of records

in the first and record length

in 16-bit-words in the second

word.
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I

ISECU integer security code of data file.

ICR integer cartridge reference number,

where data file is located.

VARIABLES IN PROGRAM TXCOl:

CNTRL (256) integer program control array.

NOLF integer suppresses line feed.

LI integer LU3 of standard input device

(terminal).

ISTOP integer control variable to select

STOP code.

xl. real

X2 real dummy variables.

X3 real
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4.2. SUBROUTINE ABSRV:

PURPOSE: Acquisition of high speed data from the 1-stage

axial compressor using miniaturized probes equipped with KULITE

semiconductor pressure transducers.

ARGUMENTS: None

EXTERNALS: CALIB, TIME, REAT, PURGE, OPEN, WRITE, POSNT, CLOSE,

SCANR, PACER.

COMMON BLOCKS: CIBUF, CONTR, FMP. For detailed explanation

refer to the TXCO1 description.

MNENOMIC ABBREVIATIONS:

RE ... Repeat data acquisition of this yaw position.

NE ... Proceed to next yaw position.

EN ... End data acquisition dt various yaw positions.

UP ... Update position readings of probes prior to data

taking.

TA ... Initialisation command to take data.

PU ... Allow purge of an existing data file.

ERROR MESSAGES: If the number of yaw positions exceeds the

previously defined number, the program terminates the sub-

routine correctly (in order to save the already acquired

data) and displays an error message (FORMAT 118). The total

# of possible yaw positions is input prior to creating the raw

data file, so that latter can be created at the desired length.
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PROCEDURE: For more detailed information, study the flow

chart. After having read the accounting data, assigned the

1/O references and preset the raw data array, ABSRV asks the

operator, whether the 'A'-'Bl- probe system has been calibrated

on line. If the answer is NO, ABSRV calls the subroutine CALIB,

which controls the calibration. Then the calibration results

are entered and the operator is asked to input the number of

different yaw positions. Based on this information a raw data

file of the appropriate length will be created and positioned.

If the file with the automatically determined name already

exists, the operator either allows overwriting the existing

file (Input : PU) or renames the current data file (Input : any

alphabetic character other than T). Prior to taking data the

position of the probes is scanned and displayed. This control

loop can be repeated by keying LUP. Inputting TA initializes

the data acquisition by subroutine PACER. Upon completion of

the scan the operator can repeat this scan (Input :RE), pro-

ceed to the next point (Input : NE) with a different yaw posi-

tion of both 'A' and 'B' probe. If the operator accidentally

has decided to proceed to a probe position beyond the previously

specified number, ABSRV displays an error message and terminates

the subroutine correctly, i.e. saves the data in file, closes

the file and writes the accounting data back into the control

array.

DATA FILE: For more detailed information, study the following

flow chart. The default file name is Tlrrss (rr ... ASCII con-

verted run #, s ... ASCII converted sequential U.
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VARIABLES:

IBUF (1664) integer buffer array

CNTRL (256) integer control array

IDCB (144) integer data control block, used for FMP

calls

IFILE (3) integer array to contain current file

name calls

ISIZE (2) integer specifies # of records and record

length

ISECU integer security code of data file

JSECU integer ASCii-converted security code

ICR integer cartridge reference number, when

data file is located

JCR integer ASCII converted cartridge

reference number

POS (7) real array to contain probe positions

RBUF (62) real data array, set equivalent to IBUF

NOLE integer suppresses line feed

NOCR (2) integer suppresses line feed and carriage

return

ICLR (3) integer clear line above cursor

IDCBS integer length of data control block IDCB

IPAGE integer count of current page

IDOC integer count of current program run

IDOCF integer count of current data file

sequential #

IL integer number of words to be transferred

in FMP calls
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ITYPE integer type of data file

IFRST integer standard for the first two

characters of file name

LI integer LU3 of standard input device

(terminal)

LO integer LU# of standard output device

(line position)

LSl integer LU# of scanner #1

LS2 integer LU# of scanner #2

ICAL integer decision parameter

IDUM integer decision variable

SLOPEA real slope of linear curve fit for

A probe calibration

SECONA real intercept of linear curve fit It
for A probe calibration

SLOPES real slope of linear curve fit for

B probe calibration

SECONB real intercept of linear curve fit

for B probe calibration

AVRGEA real average voltage A probe, when

aligned to flow

AVRGEB real average voltage B probe, when

aligned to flow

PBARO real barometric pressure

NPOS integer number of different yaw

positions 'A'-'B' survey

IERR integer error flag (FMP package)
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IMON integer ASCII converted month of the year

IDAY integer ASCII converted day of the month

IHOUR integer ASCII converted hour of the day

(24 hr clock)

IMIN integer ASCII converted minute of the hour

IYEAR integer ASCII converted last two digits

of current year

IFRST integer temporary buffer variable

NEW integer scratch variable for change of

file name

IPOS integer current yaw position count

IREC integer record positioning variable
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4.3. SUBROUTINE CALIB

PURPOSE: Control the on-line calibration for the A-B- probe

system. This includes data acquisition and storage as well as

approximating the calibration results.

ARGUMENTS: None

EXTERNALS: TIME, FREER, PACER, CURVE

COMMON BLOCKS: CONTR. For detailed explanation refer to the

TXCOl description.

MNEMONIC ABBREVIATIONS:

RE ... Mpeat this point

EN ... End the on -line probe calibrations

ERROR MESSAGES: If no calibration is performed, the sub-

routine outputs a warning (FORMAT 108) and terminates; this

can happen, if at the first decision to be made the operator

inputs EN.

if less than two points with different reference pressures

are taken, the subroutine outputs an error message (FORMAT

log) and terminates.

Both messages, if studied carefully, tell the operator how

to avoid mistakes.

PROCEDURE: For more detailed information, study the flow

chart. After having read the accounting data and assigned

the I/O references, CALIS asks the operator to input a
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number (which, when the program was debugged, was the digital

multimeter read-out displaying the analog voltage of either 'A'

or 'B' probe). This input initializes the data acquisition at

the first reference pressure. Then the program reminds the

operator to switch the pacer to free run mode. The operator

responds by pressing the return key and the program calls sub-

routine FREER. Average voltage from both 'A' and 'B' probe,

together with the KULITE reference pressure are written into

the arrays AVOLT, BVOLT and RPRES, respectively. The operator

then decides whether to repeat the measurements at this

reference pressure (Input : RE), end the calibration

(Input : EN) or proceed to the next point (Input : any numeri-

cal value). If the calibration is to be terminated, the

operator is reminded to switch the pacer to paced run mode

and, with the reference pressure unchanged, a paced scan is

taken from both 'A' and 'B' probe (using PACER). Then sub-

routine CURVE computes an average linear curve fit through

the data points (AVOLT vs. RPRES and BVOLT vs. RPRES respec-

tively). In both cases slope and intercept are printed. Note,

that the intercept is meaningless, but required in subroutine

CURVE, which uses a least squares algorithm. CALIB then ter-

minates and writes the accounting data back into the control

array.

DATA FILE: Handled by subroutines FREER (Section 4.4) and

PACER (Section 4.5).
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VARIABLES:

CNTRL (256) integer control array

AVOLT (10) real array to contain average voltages

from A probe

BVOLT (10) real array to contain average voltages

from B probe

RPRES (10) real array to contain reference pressures

DMM (10) real array to contain additional data

(e.g.: DMM read outs)

NOLF integer suppresses line Feed

NOCR (2) integer suppresses line Feed and carriage

return

ICLR (3) integer clears line above cursor

ITIME (5) integer array to contain ASCII converted

date and time

IO (5) integer scratch array

IPAGE integer count of current page

LI integer LU# of standard input device

(terminal)

LO integer LU# of standard output device

(line printer)

IMON integer ASCII converted month of the year

IDAY integer ASCII converted day of the month

IYEAR integer ASCII converted last two digits

IHOUR integer ASCII converted hour of the day

(24 hr clock)
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IMIN integer ASCII converted minute of the

hour

IPTS integer variable count total # of

calibration positions

IPREV integer variable temporary stores contents

of CNTRL (219)

IDUM integer scratch variable

DM real variable used to decode value

from array 10

IREC integer starting record for paced run-

data array

SLOPE real slope of linear curve fits

SECON real intercept of linear curve fit

(as from CURVE)
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4.4. SUBROUTINE FREER:

PURPOSE: Control data acquisition from HP 5610 A/D converter,

store data in file and documentation, perform calculation of

average voltage.

ARGUMENTS: AVOLT, BVOLT, PREFR

AVOLT real average voltage from 'A'- probe,

based on NRPT3 points

BVOLT real average voltage from 'B'- probe,

based on NRPT3 points

PREFR real reference pressure for KULITE

transducers (raw data format)

EXTERNALS: TIME, ICON, SCANR, EXEC, ABREG, CREAT, OPEN, PURGE,

WRITF, CLOSE

COMMON BLOCKS: CIBUF, CONTR, FMP. For detailed description

refer to the TXCOl description

MNEMONIC ABBREVIATIONS:

PU ... Allow purge of an existing data file

ERROR MESSAGES: If the EXEC call to read the voltages from the

A/D converter is not executed correctly, an error return occurs

as follows:
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r---- > set the no-abort bit.

CALL EXEC (1 + 100000B, 20, IBUF(1), NRPT2, ICHNL, 4)
GO TO 11 l-- error return: perform error processing!

10 GO TO 12 I- good return: proceed!
11 CALL ABREG (IA,IB) <-J look, what's in the registers.

GO TO 21

c
c
C Error returns ....
c
c

21 WRITE (6, 901) NRPT2, ICHNL OUtput error message,

WRITE (6, 902) IA, IB j- then terminate
GO TO 20 subroutine

PROCEDURE: For more detailed information, study the flow chart.

The subroutine reads the accounting data from the control array

and defines FMP parameters (FMP : File Management Package,

manipulates disc Files). Next the I/O references are assigned

and all words of the raw data array are preset to be 177777B.

If CNTRL (37) is set to 1, the heading for the Free Run documen-

tation page is printed. If CNTRL (38) is set to one, a key to

the printout is printed. Then the data acquisition loop starts

and executes NRPT1 times (NRPT1 - CNTRL (230) - number of KULITE

signals to be acquired; maximum is 16). Should the sequential

number for the data file name become greater than 99, the first

two characters of the file name are changed from T2 (default)

to S2 and the count is reset to zero. Additional data is

acquired and the probe positions are read and written into the

variable IOXM. Prior to the data acquisition all unused

elements of the data array are set to zero. Utilizing the EXEC

call NRP2 measurements are performed and the A/D digital
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output is written into array IBUF, starting at address of word

IBUF (1). ICHNL specifies the selected A/D analog input

channel. The 4 in the parameter list causes the A/D converter

to dump data into the CPU as fast as possible via DMA (Direct

Memory Access). If an error occurs, its reason is enquired

(see preceding segment ERROR MESSAGES). To calculate the

average voltage, all words of IBUF must be anded with IMASK,

because bits 0 through 5 are used to control the data transfer.

bit 15 12 9 6 3 0

IBUF(J2) 1 1 1 1 0 0 1 0 1 1 1 0 0 0 1 0 - 171342B

IMASK 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 = 177700B--64

IBUF(J2) = IAND (IBUF(J2), IMASK)

IBUF(J2) - 1 1 1 1 0 0 1 0 1 1 0 0 0 0 0 0 - 171300B- -3392

To derive the voltage, IBUF(J2) must first be divided by the

maximum value which can be transferred by a 16-bit word when

the bits 0 through 5 do not contain data; this word is

0 1 1 1 1 1 1 1 1 0 0 0 0 00 - 077700B - 32704

This bit configuration corresponds to the full scale voltage

(FSVLT) of +1 Volt. When no bit is set, the voltage is 0

(ensured by calibration). Thus if the integer, IBUF(J2) is

divided by 32 704 and multiplied by unity the voltage is ob-

tained. Since the bits 0 through 5 are not used for data,

the maximum voltage resolution of the A/D converter is

R = 1009 * FSVLT - 64 * FSVLT - 1* FSVLT77700B ~

R - .001 956 947 Volt, if FSVLT - +1.0 V
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The voltage associated with the bit configuration

1 1 1 1 0 0 1 0 1 1 0 0 0 0 0 0 = 171300B = -3392

is -.103 718 Volt = -3 392 1.0 Volt. In the Subroutine, how-
is -.103771

ever, the division through 32 704 and the multiplication with

FSVLT is executed after all the voltages from NRPT2 points

are added in order to compute the average voltage. The average

voltage then is written into the variable AVOLT or BVOLT, depend-

ing on which probe has been selected. The data then are saved

in a file. If a file with the automatically determined

name already exists, the operator either allows overwriting

the existing file (Input : PU) or renames the current data

file (Input : any alphabetic character other than T). This

is the only interactive manipulation in the subroutine. The

data acquisition loop terminates, printing the most important

data. Accounting data are written back into the control array

and the subroutine returns control to the calling program.

DATA FILE: The data file consist of 13 records with a length

of 128 words each, so that 1664 - (128 * 13) words can be

stored. The default file name is T2rrss (rr ... ASCII con-

verted run #, ss ... ASCII converted sequential U.

VARIABLES:

IBUF (1664) integer buffer array for raw data

CNTRL (256) integer control array

IDCB (144) integer data control block, used for FMB

calls
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IFILE (3) integer array to contain current file name

ISIZE (2) integer specifies # of records and record

length

ISECU integer security code of data file

ICR integer cartridge reference number, where

data file is located

NOLF integer suppresses line feed

NOCR (2) integer suppresses line feed and carriage

return

ICLR (3) integer clear line above cursor

IOXIM (9) integer array, where 'A' and 'B' probe

positions are written into in

ASCII code

FSVLT real full scale voltage of A/D con-

verter

IDCBS integer length of data control block IDCB

IPAGE integer counts of current page

IDOC integer counts, how often this subroutine

is called

IDOCF integer count of current data file

sequential #

ITYPE integer type of data file

IFRST integer standard for the first two

characters of file name

ISP integer decision variable, used to space

the output
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IL integer number of words to be transferred

in FMP calls

LI integer LU# of standard input device

(terminal)

LO integer LU# of standard output device

(line printer)

LS1 integer LU# of scanner #1

LS2 integer LU# of scanner #2

ISVl integer code # of S/V controller #1

ISV4 integer code # of S/V controller #2

NRPTI integer # of various KULITE signals to be

acquired

NRPT2 integer total # of point, taken from each

KULITE signal

NRPT3 integer = NRPT2+ : DO loop start address

IMASK integer masking variable

IW integer controls time delay between closing

S/V port and reading voltage

IMON integer ASCII converted month of the year

IDAY integer ASCII converted day of the month

IHOUR integer ASCII converted hour of the day

(24 hr clock)

IMIN integer ASCII converted minute of the hour

IYEAR integer ASCII converted last two digits

of current year

ICHNL integer A/D input channel to be selected

FREQ real RPM of the transonic compressor

75



CIM real immersion of the combination probe

CYAW real yaw angle of the combination probe

PREF real KULITE reference pressure

PREFR real KULITE reference pressure as

returned to the calling routine

(either CALIB, ABSRV or TXCO1)

P1 real

P23 real pressures Pit P23 & P4 from

P4 real calibration probe

E real Temperature reading from sensor

ahead of rotor (in mV)

DE real Differential temperature reading

from station ahead of rotor across

rotor

XIM real Immersion of the KULITE probe

YAW real Yaw angle of the KULITE probe

IA integer Variable to contain contents of A

register

IS integer Variable to contain contents of

B register

AVRGE real KULITE output average voltage

after amplification and A/D

conversion

AVOLT real 'A' probe output average voltage

BVOLT real 'B' probe output average voltage

ISP integer control variable to space output

IDUM integer decision variable
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IERR integer error flag returned from FMP calls

JSECU integer ASCII converted security code

JCR integer ASCII converted cartridge reference

number

NEW integer variable to contain changed first

two characters of raw data file

name

77



FLOW CHART. SUBROUTINE FREER

r/O Awrix

78



I1 haw
0;

Ciamw ZrF

* ... , -IrlI4DOCF

7A7LX±~~IM r -'Ac -to..ii~ZI2 ~ I..

79



Ifi4 l
rd A'-

* ~A*Nis

~z Roo/or *14L L4/1'_a/J

-. ollbl- ,& 0ft/ IdAak'

80



P1.



Z 3 y wr

.p

_A* 41. tole

0~JY0 7777 -P#IY

- ~ ~ ~ ~ e .Aovd 2~~ ad

- /#wit A.'. ~m82



7cw.4f /0. 3

83



4.5. SUBROUTINE PACER:

PURPOSE: Control data acquisition from HP 5640 A/D converter

if this device is triggered by the pacer, store data in file

and document all steps.

ARGUMENTS: IREC

IREC integer starting record #, where raw KULITE and

additional data are written

EXTERNALS: TIME, ICON, SCANR, ACQN, RPACE, PICTR, CREAT,

OPEN, PURGE, WRITF, CLOSE

COMMON BLOCKS: CIBUF, CONTR, FMP. For detailed description

refer to the TXCO1 description.

MNEMONIC ABBREVIATIONS:

PU ... Allow purge of an existing data file

RE ... Rpeat data acquisition

ERROR MESSAGES: None

PROCEDURE: For more detailed information, study the flow

chart! The subroutine reads the accounting data from the

control array and defines FMP parameters (FMP: file manage-

ment package, manipulates disc files; refer to the HP manuals

for more information). Next the I/O references are assigned

and the words of the data array are present. If CNTRL (37)

is set to 1, the heading for the paced run documentation page

is printed. If CNTRL (38) is set to 1, a key to the print
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out is printed. Then the data acquisition loop starts and

executes NRPTl times (NRPT1 = CNTRL C230) = number of KULITE

signals to be acquired; maximum is 16). If CNTRL (39) is set

to 1 (i.e.: subroutine PACER is called from subroutine ABSRV,

which takes care of creating/opening, positioning and closing

files), the accounting of the data file names is skipped. If

otherwise, i.e. CNTRL (39) is not equal to 1, the sequential

number for the data file name exceeds 99, the first two char-

acters of the file name are changed from T3 (default) to S3

and the count is reset to zero. Additional data is acquired

and the probe positions are read and written into the variable

IOXli. Since the KULITE

probes are mounted in phy-

sically different posi-

tions (the phase angle is

900, i.e. 2h times 400,

where 400 is double the

rotor inter-blade angle),

and the signals must be

converted from the same

point in the rotor blade

wake, the IBLADE for the

'B' probe has to be

increased by the appro-

priate amount, which

is 576 (see sketch).
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The operator is then informed that the system is ready for

the next data scan. Depressing the RETURN key starts the

data acquisition. Pacer mode (1 or 2), selected blade pair,

increment to step through the 256 blade passage locations and

the number of measurement repetitions at each location (i.e.

at each IBLADE) are read from the control array. If the pacer

is operated in mode 2 (i.e. selects a specific blade pair),

the bit 15 is set by adding IADD = 100000B to the start and

stop address. Refer to the RPACE description for details

concerning how the data acquisition is performed. Not only

the voltages, through subroutine RPACE, but also additional

data are written into the raw data array. Some of the data

are multiplied by 1,000,000 in order to be able to store all

valid digits in integer constants and the average voltage

AVRBE is set equivalent to the array IAVERGE(2) by an

EQUIVALENCE statement.

IAVRGE (1)

AVRGE

IAVRGE (2)

Date and time are written into the raw data array also. If

CNTRL(40) is set to 1, the wave as acquired is displayed on the

terminal, which is selected by its logical unit number LA. Re-

fer to the detailed description of subroutine PICTR for further

information on how this is achieved; i.e. to use a non-graphics
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terminal for plotting. The resolution of the terminal plot is

is very limited. The option to display the just-acquired

periodic high speed signal is designed to give the operator

an opportunity to immediately verify the correctness of the

data acquisition. Connecting a lead from KULITE amplifier

output to an oscilloscope gives the investigator the chance

to check digitized data against original analog data. If an

error is encountered, the data scan may be repeated (Inpout:

..RE). Depressing the RETURN key causes the subroutine to

proceed to the next task, the storing of the data. File name,

ASCII converted security code and ASCII converted cartridge

reference number are written into the raw data array. The raw

data file is either created/opened and closed by subroutine

PACER (CNTRL (39) is not equal 1) or this subroutine is called

from subroutine ABSRV, which already has created/opened and

positioned the raw data file and will close it (CNTRL (39) is

set to 1). If, in the first mode, the automatically determined

file name already exists,.the operator either allows overwriting

the existing file (Input: PU) or renames the current data

file name (Input: any alphabetic character other than T). The

starting record number is also written in the data array. If

CNTRL (39) is not equal 1, the raw data file is closed and the

data acquisition loop stops printinrg all the additional data

on the documentation page. The accounting data are written

back into the control array and the subroutine terminates.
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DATA FILE: For more detailed information, study the key to the

raw data file following this description. The default file

name is T3rrss (rr ... ASCII converted run #, ss ... ASCII

converted sequential f).

VARIABLES:

IBUF (1664) integer buffer array

CNTRL (256) integer control array

IDCB (144) integer data control block; used for FMP

calls

IFILE (3) integer array to contain current file

name

ISIZE (2) integer specifies # of records and record

length in words

ISECU integer security code of data file

JSECU integer ASCII converted security code

ICR integer cartridge reference number, where

data file is located

JCR integer ASCII converted cartridge reference

number

NOLF integer suppresses line feed on terminal

NOCR (2) integer suppresses line feed and carriage

return on terminal

ICLR (3) integer clear line above cursor

IBUFI (384) integer raw data array, set equivalent

to IBUF

IOXIM (9) integer array to contain probe positions

in ASCII code
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IAVRGE (2) integer array to contain average voltage,

set equivalent to AVRGE

IDCBS integer length of data control block IDCB

in words (here : 144)

IPAGE integer count of current page

IDOC integer count of current program run

IDOCF integer count of current data file seq-

uential #

IL integer number of words to be transferred

in FMP calls

ITYPE integer type of data file (here: 1)

IFRST integer standard for the first two

characters of data file name

ISP integer control variable, used to space

the output

LI integer LU# of standard input device

(system console)

LO integer LU# of standard output device

(line printer)

LA integer LU# of auxiliary output device

(auxiliary terminal)

LS1 integer LU# of scanner 1

LS2 integer LU# of scanner 2

ISVl integer number of S/V controller 1

ISV4 integer number of S/V controller 2

NRPT1 integer number of KULITE measurements

('A', 'B', case KULITES)
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1W integer time delay between closing S/V

part and reading transducer

voltage From DVM

IMON integer ASCII converted month of the year

IDAY integer ASCII converted day of the month

IYEAR integer ASCII converted last two digits

of current year

FREQ real RPM of the compressor

CIM real immersion of the combination probe

CYAW real yaw angle of the combination probe

PREF real reference pressure for the KULITE

probes

P1 real pressure P1 from the combination

probe

P23 real pressure P23 from the combination

probe

P4 real pressure P4 from the combination

probe

E real thermocouple output, Station '0'

DE real thermocouple differential output

from '0' across rotor

XIM real immersion of either 'A'- or 'B'

probe

YAW real yaw angle of either 'A'- or 'B'

probe

IADD integer variable to be added to start and

stop address for paced run to
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compensate phase angle between

these probes

IDUM integer decision variable

IPAMO integer pacer mode (1 or 2)

IPAIR integer selected blade pair

ISTART integer start address for paced run

ISTOP integer stop address for paced run

INCR integer increment for paced run

IRPT integer number of repetitions at each

IBLADE

Jlll integer dummy variable

J222 integer dummy variable

DUM real dummy variable

IERR integer error flag used by FMP calls

NEW integer scratch variable used to change

file name

91



-FLOW CHART SUBROUTINE PACER ..

-- N

Z/O AxinomtS;

* ----------.------- Os --.-v....

No

----.------.----.-.-- ~.---

- i .7-7



pit

Pi& tf~,.

* .. . . - . -. 0 /S 3'.4 i9 ~ Cof.

2 -

Al roc



is- - 2 S7..2Apwi

- - - Oe~I%"e dac ,I

- AcrL&e) ',.,1-

- .4~~ -9



AD-A1I3 895 BOM CORP MONTEREY CA F/R 5/8

TRANSONXC CO PRESSOR: PROGRAM SYSTEM TXCO FOR DATA~ ACQUISITION -ETC(U)
OCT 80 H ZERNER N00014-78-C-0204

UNCLASSIFIED NPS-67-80-02CR NL

23 fflfflfllfllflfflf
IIIIIIIIIIIIII
IIIEEiiEEiiii
IIIIIIEIIEEEII
EIIIIIIIIIIIII
lllllllllllhll
lllllllllllIIIl



~ 1 ~ N'.-. ..... ..... ....

. -.- 7

Cw A' pa~c iiarEs.

_______ _________I/ t .
LAW/ "'1J

IM - J - r - ----



7RAM..

-~ ~ ~ ~ ." CAM.-. -- raE w )~

2- I .W ~ .v

- . .- -.i ...-- - .. fl--._7-~.--.



}AL : --

doin folo dad*

.C.48 I PICTM

S~~~~~ -..---.-..



I m MAWr Ser se . . . . . .t

...... . . . . . ... . ..,,,- ,a a,, . .. .. .

--~ + 
-- "A

* I

.- '.- . .+._' - - C: . '~i*

I I p - I + I " -- - * - -- J" ep k o' '
06I

96, ,- ,

--- -- -+-- ---. . . . .. . -- +- . 4' ' ' l.. .. 2 .+
" ..L .. ...X

J i : t , + 
- -

.
• , .

L LI . + + ' l : , I , 
h 

'



.No

-. Code ZxJrcu elms
- - ..-- - ..---.-. tp# c'rPeI CALL PUR I

-4-----



-"---1 43 14/( 6

1J4 . .w .2 4

100



101



S~T -7-7 ---.

'"5-0



7IrmNn4e Ju~ i@4.t- .

___ iv'e~frk ...

________ - aAaaw9~ t~a~ . .. .. - -. - . -.

- -- ~-.....- -.

rL4~1 ..

-I- -- ~-*...- ...----..

tt1~Vil t -: -, -~ .

I . . . . I
* -~-.

-V. ................

I - . -I/ -- I,



4.6. PROGRAM LISTING TXCO1

PAGE 0001 FTN. 2:47 Pm mom., 2s AUG., 1936

0001 FTN4,LqL
0002 BCK DATA
(003 / V MMP /DB14 )PlcuIi
0064 ~mM0 / FlIP /DO E~iiliu

- 000 IN4TEGER IDCB(144),IF1LE(3),tSIZEW~
0666 END

FT144 COMPILERt HP92060-16092 REV. 1926 (790430)

N3 O WARNINGS 32NO ERRORS 2

BLOCK COMMON FMP SIZE *001S1

104



PACE 0002 FTN. 2:47 PM MON., 2s AUG., 1990

0007 BLOCK DATA
*/ CIUF / T;UF( )

0a 0to1m / CIBU /
1610 INTEGER IUFU664)
sell END

FTN4 COMPILER: HP92060-16092 REV. 1926 (790430)

NO WARNINGS 8* NO ERRORS8*

BLOCK COMMON CIDUF SIZE * 01664

105



PAGE 0003 FTH. 2t47 P" MON., 2S AUG., 1980

1% A NT, CNTRL(256)

0014 COMMON / CONTR / CNTRL
los5 NTEGER CNTRLC2S6)01& VND

FTN4 COMPILER: HP92060-16092-.REV. t926 (790430)

82 NO WARNINGS ** NO ERRORS **

BLOCK COMMON CONTR SIZE - 00256

106



PACE 0004 FTN. 2:47 PM MON., 25 AUG., 1960

0017 PROGRAM TXCOI (3,99)late8 C ............................................. ......................

AO C The opt raing.systom RTE IV 8 requests the date acqwisiTion
0021 C . rogra. TXCO fr the one stage transsonic conpres ser to, be
1022 C , splIt into ;everal prograes schdued Oby the father progra
5023 C pror TXCO0. This son program TXCOI consists f the sub-
0024 C rouines ABSRV, CALIBS, FRER an PACER. These handle the
02 C . cquisition of high speed data. The data transfer between

00'~ * fathe and s progan takes place via the control arrmy
,file CONTR (di c fIle CNTRLF) and the data array TIUF (disc

141R C file IBUFF).
0029 C . The utility subroutines ACON CNTL, CURV, ICON, IPORT,
0030 C PICTR, REWRF, RPACE CANR, TIME *nd WAI are added.
0031 C . Author: Hans M. tebner
0032 C . Date : March 12 1990
0033 C . A detailed program Aescription is -available in the TXCV log,
0034 C . Coment statenents ans statement numbers in the source code
0035 C . motch to yhe program description. This progran ts part of
0036 C the TXCO transonic compressor investigation program system.0037
0031 C . . . . . . . . . . . . . . . . . . . .......................

C03 3 First'son progran of father progra. TXCO.
0040 COMMON / CONTR / CNTRL0041
%2INTEGER CNTRL(256)

0044 DATA NOLF /0065371/
0045 t0 FORMAT (9X""2X'"A2)
8046 10 FORMAT (* TXCOO : PROGRAM ABORTED! NO SUBROUTINE HAS BE
0047 *EN INITIALIZED.0)
0046 80 FORMAT (r'A")
0049 1oot FORMAT ("FIR7M3A1HOT3")
0050 1201 FORMAT ('PF4GWT")' t501 FORMAT (-CA-)

@053 CALL RSURF (-W,2)
0054 L C TRL(19)
0055 Ii CCTRL(S0) .LT. I .OR. CNTRL(50) .GT. 4 ) GO TO 050056

s0057 ..................................................................

88 S~ . Set interface bus and devices to remote control.
0060 CC . .. .................... ... ........................

C ALL RMOTE()
0064 LL RMOTE (10)
006S CALL RMT (
@06" CA IMTE 15
0067TE ( 8 901)
008 WRITE (10,1001)00721t. i . ............ ............ .............. . . . . . . . . . . ..'C l br u n nd c e by C T I 0 ... i

2172 C Call .subroutine Indicated by CNTRL(0) .............

0076 C ..................................................................
115 ITOPU CNTRL(SO)IF (CNTIL( O Q *)CL ,RII8 IF CNTRL(IO :E: CA ,0080IF ( CNTR() LL CAL

00IF CNTRL() .E. 3) CALL FREER (XL,X2,X3)
031 IF C CNTRL(S0) . . 4 ) CALL PACER (1)foe .... .............................................................

. Release interface bus and devices fre remote control.
C ..........* i* o ................................................. 

.

9 CALL CLEAR (7,1)
CALL LOCL (7)

CALL REWRF (1,2)

107
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PAGE COG TXCOI 2:47 PM MON., 25 AUG., 190

*OTO ( t, ,23 04) ISTOPI ts 01 ST8P 10"7
S949 03 STOP 0377

STOP 0477WI WTE (LI, 102)

7Th4 COMPILER: HP92O&O-16092 REV. 192& (790430)

in NO WARNINGS ** NO ERROR$ IS PROGRAM * 002S7 COMMON * 0000

108



PAGE 0006 FTN.. 2:47 PH MON., 25 AUG., 1960

p11 0 
SUDOUTINE ASRV

01 Subroutine to acquire high s:peed data from the I-stage axal
0104 C . transonic conpressor usinq niniaturized probes equipped with
0 KULITE senicondu tar pressure transducers.

too CAuthor: Mans Zebner
S C Datef August 12, 1996

0108 detailed progran description is available in the TXCO log.11 Comment statement S ond statenent numbers in the source code
optc. to the prooran description. This pubroutine is part of

litthe TX transonic onpressor investiga ion progran systen.
0112 C ....................

0119
126 NTM R CIUF/6640117 C41 / CNTR/254)

I INTEGER 1DCB(144),1F1LE(3),lS1ZE(2)

0124 REAL P0S(7) RDUF(64)
112S INTEGER NOL#,NOCR(2),XCLR(3)

0I~ EGUIVALENCE (1BUF(I),RUUF(I))

0129 DATA NOLF /0065373/
e130 DATA NOCR /0000339,0404333/
0131 DATA ICLR /0155243,OSSiS9,OO6S373/
0132 DATA IDCBS /144/
0133
0134 C I:F tRHMA fT3 wrTeSRV ' .I TAR T

tSi t S1FORMtT (- Did Vou.jg je The type 'A' and type '3' probes

0 ,o~102 FORMAT (A2)
103 FORMAT (/" 079XOOA2/0 Since you forqot to calibrate

6139 *these nice probes, I will do it right now."6X""A2/" P
6140 *ress the RETURN key to continue tte execution of thep
141 *o ranl06XQ;A2/" 79X""A2/)

104 FORMAT ( A SR : CALL CALID")
1141 LOS FORMAT W/" Enter the following results from the an line cali
144 fbrationl! SX"6/
14S PDARO PREP AVRGEA AVRGEB

4I: • SLOPER SECON SLOPE) SCCNS'/I" "7(". ) AV)
114S 106 FORMAT (IX,F7.2.tX,7(F7. L )
149 XFORMAT " How nan ya ositions for the type ' and type
0150 *1 probe? " 2(-,2A2)
0t1 106 FORMAT (-WARNINCs file "3A2" already exists Type PU to

2 alio. purge or enter any char-", 3
f09 FORMAT (6 ARAr b'RIEt -52AM lAS E9
I-O FORMAT (Alu1")

@15& 11 FORMAT (d ABSRV i File naRe "3A2" succesfu changed to "3A2)
1 7 711 FORMAT (" A SRV i CREATE "3A2P:"A2,A2". I I12" " 13)
l t 3 FORMAT (OwISX"Read the probe positions; Yaw Angle and Imn rsi
Its *on. "14X*4A2)

0160 114 FORMAT (" Enter case angle34X,2A2)

11i 1-1 FORMAT (/21X IX"Iaarian. XYw nl
V Coination probe "F1O.3,10X,F10.3""/

0164 "" Type 'A' probe "FIO.3,IOX,FIO.3"'/
0165 Type '3' probe F1O.3 lOX FIO.3"//

V Case anale "20X ,1010.1"//
1*Type UP to update those readinqs"/* 5TA to take a data set at this constellation*/

11661it" 2A2)
It OFRMATC 10,4 V.1ASV FERC"120)0)
i RtATC /F "?Xi " Check raw data from tth s 12.
oaw position for obvious errorsl"ISX"0A2/" 7YX"

H Type RE to repeat this polnt84X"0A2/

109



PACCE 0607 ADSRV 2:47 PM MON., 2S AUG., 1990

a ~ * 2E t: troceed to the next~on 0~2
Wg6 t orn!~, inat the -probe survey a

2 Lie' ORMAT"Error: You want oerced to the?20. positieSt,*ni, but the dgta 1~XA2
*. can storeg !Zmr:t!A Itn t /ou defined preuiuos1yl"37X"
14 ORMAT (00((3A2)))

I 6 01 FORMAT (IM ,1S(H1 ),33HTranssoqic Cooirevoor Test Run * ,17)
61s7 602 FORMAT (14 ,29(IN ),6HDat ,A2,lH/ AZ ,IH/ A2)
0166 603 FORMAT S1 "2(1 Hin:JAH,2~4 h,/////)

011 604 Fg M T ,(H '"'/ /S* P-hia u/

6192 60S FORMAT NN"//V41X 6X 2 6 Y reaw paisL1t' 0 on
0133 606 FORMAT (;4NW 12' * ViAw p as m LIon 0/0 72X')
0194 607 FORMAT C

,12S1IN ),ip6Tinet *A2,iH4.,A2,3N h)

3.10



|19S C I:" ORM^A"S AWESRV S.TOP

0199

I a

.... * ..... ......................o ..........................
0206 ZDOCF CNTRL(23)

: CNTRL (2

Z SCU - CNTRL(31)
i CNTRL(30)

0 it 128

o11Is : T1

0 2 C1/0 A~ssinmenis preset data array.

26 LO a CNTRL(20)
LI a CNTRL(71)

11W M201 1 1ICML 1 72)DO i mL768.
O23O 01 IDUF(I)- 0250523

, g pera or, whether" the 'AP-POO-probe stemq has been

0238
C..... ...............................................

L .
,o' 

O

!I
6247

1418 ............................... ...........

624m



PACE 0008 ABSRV 2147 PM MON., 2S AUG., 1980

02S0 C .Call subroutine CALIS to calibrate 'A#-'3'-probe systen.
24 L '' ...

Q,?S4 EA? (LI, 102
WPRI(LI, 149) (ICLR 1-1 7 1)1111 FI IUI . -214st') SfOO 0162

10 r% SoCALL 
CALIH

0162 C .............................................................
63 CIIZ~ EEnter calibration reselts; print heading.

(J? (Lj 104!) W1PEA SECONASLOPES ,SECONB ,AVRCrzA,AVRGEI,PDARO
70, CALL TIME (IMON ,IYEAR'IVA'!,fHOURININ)

71 WRITE (LO, 601) CNTRL 4)

WRJT (LLB Ii I"M" Ah IDAY
4 WRITE (LO, 604) IPAGE

027 C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Initialize data acquisitions create raw *data file of the

U IC *correct size. If the file mn* assigned to this data set
2 already exs~ h prtrdecides twhether to purge the

already x~i tin fil (PU) or chang this f Ie moo%*.

00711 W E(LI, 17P~~

620IF ( IVOCF .LT. 100 O TO 03
IFIST *2)491

8 94 FILE(3) aICON(IDOCF,B)
04 JPL J1A lC

WRITE (LI, 108) IFILE
0 READ (L.!, 102) IDUM
0WRIT tL5  49) CCR

V: 0 103

02 JSECU a ICOWCISECU 0)

~~~IERR .T TP0Q

to WRITE CLI, 112) IFILE,JEC,JCR,!TY,IIE3

it IFILEl)3.12E



PAGE 0009 ABSRV 2:47 PH MON., 2S AUG., 1990

03

I C Position the raw data file Is done' b; subroutine AB8RV. The
actual data are written in the data il0 e by subroutine PACER.
0NTRL(37) 4s s ,t er to supprss printin a heading

An m ine ACEC L(39) is set to tell subroU-
tin: PACR not to create/open and close a new data file.

C s .......................................................

0137 IF ( IPOS .GT. NPOS ) GO TO 19
0338 09 CNTRL(37) - I

%ltFTIUM; ) RTE(O,65)IO
0342 IF ( IPOS IV: I ) WRITE (LO 6S) IPO

034 REC
*~4 CLL POMN IDCDIERR I IREC)

544 IF ( KERR .LT. 0 AT6P 0107

0349 C ..................................................................
0350 C

. Check position of probes before acquiring data.
13 3 .. . . . . . . .. . . . . . . .. . . . . . . . ........

0357 DO It Z-30 35
DPOS(12)- SANR(LSIJIC)

0139 1 1t12 - 12+t

13 DO1P U6MIR 1491C

03 WRITE (LI, 114) NOCR
READ (LI .) POS(7)IllS 14 ~ ~ 1 4;) sFR o~

¢iObibs t),8 3 1,7,;) ,N)CR
0369 READ (LI, 102) IDU

WRITE N 'I 149)

HF(TA ) GO TO II if ( IDUM EQ. 2H$$ ) STOP 0110

GO TO 14

' ......................................

C01... .. ......... : ........................................
ft c threpeat the data acquisitLon at this yaw position

proced to the nect yau positionEN terninate the survey at this operating point

mw ta-Lm't k'6a;#;t l a ; ma&;l .....................
0397 READ (LI, 102) IDUM
S3!9 WRITE (LI, 199) (ICLR,Imi 91)

IF ( IDU 2HNE ) G6 Toe

.. 113



PAGE 0010 ABSRV 2147 PM MON., 25 AUG., 1965

4 2H$$ 1 TO 0 1O-11

0404
040S

0409 .Stop date acquisition. Writ. additional data (i.e. baro.-
I j calibration rslsonumbes of points and Vow14 11 pos i 0o n to fLirs rco d (D r c V)g of the data f l e.

4 . .............................................................
1414 1728.t jt
41 IS 1291
0416 18 ZBIUF() - 02502B

14 HM4 ) : 08.-PDARO
RDtF(3) w PREF4;, RF(4) -AVREA411I F(S) a AVRGEB

i4 IDUFC6) - SLOPEA
$424 RDUF(7) a SECONA

046 R FU C 6 - S O E
041 UF 7')M 110ON5427 AL T IME (BUF(96),IBUF(104),IXUF(112),!UUF(120),IBUF(12S))
04 IR C 0 1

CALL MWRTF (DC 3 ,ERR4j8UFIL. IREC)oF J ERR ,L. 0 ) STP 0,,A
141 CALL CLOSE (WDCDIERR)
0433 IF ( IERR ,LT., 0 ) STOP 0113

4. WRITE (LO, 607) IBUF(120),IBUF(128)

6437 C... .................................. ..................... ........

1. Terminale subroutine; write accounting variables back into
1440 control array.

044042 1 ..................................................................
4 C Error returns.

A ? ;'i t 'ft; WOh ,; NOW A60 ........................ .......

FTN4 COMPILERt HP92060-16092 REV. 1926 (790430)

NO WARNINGS '* NO ERRORS 88 PROGRAM - 02496 COMMON l osOe#

114



PACE 060t FTN. 2%47 PM MON., 2S AUG., 1960

4S9 SUBROUTINE CALIS

46 . SubroutLne to control the on line calibration of the KULITE
441 Cpe 'A'-''-probe systen

Aothor: Hs zabne
44 octae: Auust 19 0
445 . A detailed pre ron description is available in the TXCO log.
440 C Co ent statenents and statoent numbers in the source code

4 tc1 th @gram description. This subroutine is part of
the X transonic compressor LnuestLgation progran systen.

4 ," ii 'ilziati0n o. .ULIT. probes.

14 COMMON / CONTR / CNTRL
04,4

INTEGER CNTRL(2$G)

REA AJOLT(LO) IVOLT(10) RPRS(O) D"M(18)

14NT7GER NOCR(25ICLR(3),tiTIM (S),I(S)
0AIA NF /6006 9/02DA N /000 100404339/46 DATA ICLR /0155243,OOS1 5,OO65379/

4 C F"% ^r -:HTJ C I ED c3JT^RTr
4 101 FORwT (/T W X A2/: Apply defined reference pressur
4 *1 % U.ITE pressure transdAucers iput 2/

4 u LtPter read out to initialize catibration, RESle relt this part the A2/
c bration or N to terminate the on line calibr

4ation1Q21X"0A1/" u79X"N/
log FOR"Ar (S5p;)

4f o FRgAT (FLO.&)
044 tO4 FOR1l4T (0 CALID t CALL FREER*)045 to FRMAT (0 Switch PACER to free run node; then press

049 SCR to continue! A2)14 106 FORMAT (" Switch PACER to pacer run node; then press049 1 * CR to continue! 43A2)

499 tO? FORMAT (" CALIS : CALL PACER(*121)*)150 109 FORMAT (0 Error, You did not perform a calibration at al
61 V!030X 3A2)
62 109 FORMAT (0 Error: Please, ask %ourself honestly, whether j
63 Rust one point is sufficient"4X uA2/
64 ive an accurate calibration curve fit? I frankly doubt

SIs 
*T' S 'A 2

0S6 149 F MA ((3R9

O,0s 661 FORMAT (IN 4S(IN ),33HTranssonic Conressor Test Run * ,17)
66? 602 FORMAT (I" ,2E(tH )HDate. A2IH/ A2,H/ A2)
o1 603 FORMAT (IN '228(1 ).6HTimne A2,iH.,A2,iH h,/////)

4604 FORMALt" /" "1|*. 11brmat as, Paalid

1 405 FORMAT (/ -11
Is 606 FORMAT (I (o)Jn W, 15 1 EWu

f7 OR MAT
01 608 FORMAT (I"Aft)'WU7 3 1OTFwW7RPEl

0*19 RF8.6 DMM(11 8)FS.6)
O 609 FORUt (/WX** H 0 '/

82 610 FORMAT (/iX""* 0 . //

*,2S(1N ),4iHTinet ,A2,IH.,A2,3H h)

__ 115 -
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a Acceunting.
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PAE 0012 CALIS 2t47 PM MON., 25 AUG., 1930

0533 C............................ ........ .................
@S34 IPIAGE = CNTR.(214)

IPAGE - IPAGE.1

411 1/0 Assignments; print heading.

@545 LO a CNTRL(20)
@57 UITE (L , 601) NT ARIHOURIIN)

54 WRITE (LO, 602) IMON IDAY IYEAR
@149 WRITE (LO, 603) IHOUA MIA

WRITE CLO, 604) IPAGE
Is I IPTS 0

OSS40 s C............ I....................................................
655? C *Limit en line calibration calibration to two A/D channels,

5Iat contain the type 'A' and '3' probe output voltage.* ne curren:t vl of CNTRL(230) is vemporaryly stored in
the Varable T

C
CNTRL(230) - 2

056

.. ... ... ... ... ... .... ... ... ... ... ....................................................
R EN Terminate the on line calibration

IS7 C . any number Proceed to the next point

lC ei
@S77 READ (LI, 102) TOWRITE (LI 149) (ICLR.Iin.hBa)
001 F (O(t$ .EQ. 2HRE ) OTO 01

I .E N 2HEN ) GO TO 10
IF 0 10(1) .El 2H$S ) STnP 02016IDM - 0
IO 02 Z=1 S I02 IF ( TO(M .NE. 24 ) IDUM
IF IDUN .E. I , GO TO 01

3m i ~ 103) DM
0 19 .. .. ... .. .I .. : ; ...........................................

FTake free run data at a defined eference pressure.H @3.............. ....................................
DC 9 (PTS) D.

04 WR (LI 104)
!15 W I (L 10S) NOCR069READ (L, 102) IDUM

itTE 149)1 LRXF XDH EQ. NOe S TOP 0202

fill~ ~ 949?: PTS
065 WRITE (LO, 605) IPTS

CALL FREER (AVOLT(IPTS),BVOLT(IPTS),RPRES(IPTS))

117



PAGE 0613 CALI 2t47 PN OM. 2S AUG.. 1I

ct the nezt Stetnepeat this point"' o
Sellrnnt; the on line calibrationany number recee4 to the next pent

lREAD (LI, iIr)% Oof 0  WRITE 0LI 149) C 04

0 28 CAL CODEREAD (10,103) DM
GO TO 0 3

IM C

C .CTake paced run date at one defined reference pressure.

0640 CNTRL(37) a I
064 CWTRL(38) w I.1, 14 E (t 1, 10 ) MOCR

OilD HL, I02) DUM
044 WRITE (LI, L49) ICLR

IF IDUM .EQ. 2H*$.) STOP 0204
IS, I (LO. +Io,,REC
0@4 WRE 606)0649 CALL PACER (IREC)

a l ne t through data points.rig 1 ,-, .................................. .. ..........
9"541 O0 RITE MLO. 60 1 .AV;OLTM )., VLt)tRR~X
440 @ iECURYE (IPTS.AVOLTIRPR ,IPSRLOP S E C) , I

,wl+ L. , 0 0O4AL_ EEO.
" C ..... I................ ...... ...., ...............................

itt C . tinate subrowtin I.raccounting variables back into
control aray; set NTR L ) bk to is previous value.

.......................................................... ...........
CKThLCt4) -1P

545CNTNL( 311) a -PRE

118
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PAGE 0014 CALIB 2147 Ph MON., 25 AUB., t930

3683|684 C.. .......... I....................................................
.685 C
0686 C Errer revurns.
0487 C
Wa to;
6690 GO TO 09
0691 it WRITE 51p t0o) (NOLF,I-t,2,1)
0 GO TO 09

0499

0696 END

FTN4 COMPILER: HP92060-16092 REV. 1926 (790430)

NO WARNINGS SI NO ERRORS 1 PROGRAM * 01925 COMON * 00000

119



PACE 0015 FTN. 2:47 PM MON., 2S AUG., 1980

0697 SUBROUTINE FREER (AVOLTBVQLTPREFR)
069 C ................................................................
99 C
000 C Subroutine to acquire data uslnq The HP 5610A A/D converter,
0701 C If the A/D con erter is operted in free run mode.
0701 C Author% Mans Zebner
0703 C .De, Auqust 14, 19o
3704 2 *T dotiled progron description is avolable in the TXCO log. .
6705 C Comment stateeents and statement numbers in the source code
0706 C match to the program description. This subroutine is port of
1707 C the TXCO transonic compressor investigation proqram syotem.
6708 C0709 C ...... . . . . . . . . . . .. .
0710 *;Takesdot .oAKULt probes; A/Dfree run ode.071.

071L COMMON / CIBUF / IBUF
0713 COMMON / CONTR / CNTRL
0714 COMMON / FMP / IDCBIFILEISIZEISECUICR
715

0716 INTEGER IBUF(16&4)
0717 INTEGER CNTRL(2S6)
718 INTEGER IDCB(L44),IFILE(3),ISIZE(2)

070 aINTEGER NOLFHQCR(2) 1CLR(3),IOXIM(9)
0721
0? DATA NOLF /0065371/
1713DATA NOCR /0000338,040433B/
724 DATA ICLR /0iS24B5,0S 5S,006S379/
072S DATA FSVLT /1.0/
072 DA-A IDCBSJ 41/ .
17 C 1, :RMATVS I=R-EER START
7 101 FORMAT ¢**27Xucquiring additional dao*27X*"A2)
0729 102 FORMAT (09 OF7.6,F'.6)
0730 103 FORMAT (*A "F7.6,F9.6)
0731 104 FORMAT (18H Wall KULITE)
072 105 FORMAT ("'28X'cou LrLng data from A/D'2SX"'A2)
171 106 FORMAT (0*24X'ca culatinq the average voltage24X0"A2)
1734 107 FORMAT (4026X'storing data in file 23A2 26X A2)
67S 108 FORMAT (OWARNNGs file '3A2" already exLstst Type PU to

S V"allow purge or enter any char-",
0717 /r ut T to change n 3X)
07J 109 F6RMAT (" FREIR PURGE 03A1A2""A)
0739 t0 FORMAT (AI20)
0740 Ili FORMAT (" FREER : File none "3A2" succesfully changed to "3A2)
0741 148 FORMAT (/3A2)
0 149 FORMAT C(3A2))
0744
0744 601 FORMAT (IN ,iS(IH ),33HTranssonic Conpressor Test Run T17)
074S 602 FORMAT (1N ,29(MH ),HDOtel 'A2,H/ AZ, H/ A2)
174 603 FORMAT (IN4 ,,28(1/) 6HTimes ,A2,1H.,A2,AH h,/////)

41 604 FORMAT (114 Q Q///330749 I/1 ..

a 60S FORMAT IX" A/fl input
2

0738IX" * saople channel
0 . points0/IX"72X"6/

X aXonbinotion probtet"4X0"/S lX~inmersion aw a, pi p23 P4
S? 7 Tt dT O/Na7X="S'/tXKULITE probe: reference rotor averge

1H. svarting"/
760 !ixeimersion vow a. pressure RPM voltaqe

60 *FAGT (18)607 FORMAT (j;720X/7x""F9.

6,*2(IN ),6HTIme: ,A
2 ,H.,A 2 ,3H h)

120 ...



0767 901 FORMAT ffE

US~ 902*FORMAT (ARfGS FR T -G- 'REISTEA S'K/
0776 C ) ~R m sP FR M-F.R 13 T 0P
0771

121



PACE 0016 FREER 2147 Ph "ON., 25 AUG., 1980

0774 C .. . ............ ..
977s C
0776 C Acounting.

o oDOC N 217)

1PA8 IPAGE+I
ISE CNTRL(31)

74U ZIhE(l) - CNTRL(30)

e~e t EPT  t3T
6788 ITYP E I~&(NR()0

JJR8T J NIT2

0791 IL - 1664
0792
0793
.74

176 C
0797 C 1 /0 Assignments; pyeset data array.

01 1 U() 7??LI iM7TR(19)

0803 LO CNTRL(20)
@804 LSI CNTRL(71)

S JNTRL(7J)
116 N NTL(64)was 710114 : MRI)Wa M " CNRL( 0)

06,9 NRPT : CTRL (251)
0810 NRPT3 NRPTa*
06t TMASK - 1777009
@612 zu = CNTRL(2SO)0 3o114
st t ..................................................................

. Print heading, unless CHTRL(37) is set to I.

CALL TJME (MPON, IDAYYEAR, H0UR, IMN)wiT[ eL', 60) CNTRL(4)
04 OR TE (LO 603) IMON I AY IYEARWRITE (Loll 60 ) IHOUR,?I14N

VRTE C 0 604) IPAGE02 3 T ) .EQ. 1 ) WRITE (LO, 60S)

! i . .It .......................... ................. lt tltl~t

032 C satdt custo op

1 0 I lo..op........................................

Ct L I.01 +I C. WL(.30 1)

IDOCF w IDOCF.

I II IDOCF + I1 tOO ) GO TO 03of '. 9OjF-tOO

0844 03 IFILE(l) - IfRT
IFILE3) a ICON(IDOCFS)
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6647
0846

08s . Acquire edditin el deta required for reduction procedure.

0855 FIUEQ - FRE *10.0
CIM au (f,01

08S9 PREFR - PREF
0660 P1 a ACQN(SV4, 3,1w)
061 P23 - ACN(ISV4, 4,W)
08642P4 3 AFIN(QSV4, S,1W)
0113 k CRLS1,18 1)

4 CANR(LS219;1)

0866
0867
0868 C. ................. ................... . ..... .........0809 .080 C . Get correct probe positions.

88tC0871 C.
C .. .................................

874 HNL t . GO TO OS
087S GO TO 06

0876
0879 .

08• Type 'A' KULZTE probe (on A/D linput channel 0).

0iflAM SCANR(LSi,3,0 . . ...

004 U CODS C (LOD, 3 3 ,I)
0997 WRITE CIOXZM,102) XZM,YAW
so GO TO 07

0691

"*;Ib (o n AiD input channel 1).
089S C.C os ith... --w'w'a ' g .o is .........................................

99 0 YAW -SCAR(LSI3SI)
0099 CALL CODE

90
0904

19906SCc ........................... ..............

0907 Wll KULITE (on A/f input 
channels 2 and higher),

11 06 eALL'b6f . . ...........................................
0911 WRITE (ZOXIM,104)
0912

6915 C...... . ...................... .......................
911 Preset unused leents of data array IBUF.

0919 C

I DO 08 J2-NRPT3,1664,1
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9 9 0 I6e "3UPT2) * 00006

9 9 C 'i ...... ....... .. ......... ...... ............. ......,_fj : .: .elta !s fren Ainn.verer Into datG Orray IDUF;
urting . e tnt is At)) /D I5 eperstad Ln teO C free run mode (4).

09' . ........... ....... ..................
CALI. EXEC 11*000O@O,20lI3UF(1 ,NRPT24CNNL,4)

6937 11

GO TO 2U

................................. .. .

4 12 UIE(I 1& fL
0946 :03 2-1 NRPT2,
0949 t3 z3uF(J2)ZANDC(IRU(J2),IMAI)

AVRGE w 0.0
DO 2-1 NRPTE6114 0 AVIGE F(.T) )

V AV GE4FL6AT( UFRIJ )FSYLT*((AV/RGE/3276 .0)/NRPT2)

.. . . . . . . . . . .. .. ......... . .. . .

fuLrte qrale KULIrE ooltage (after aAuLfica t ien andITvrso 4 o dliLtal notation) into AQT andi BYMtT, d*
;::pend/ on whal ignal has been diittzed) aTht type PA-1

Ci probe as on A/D Input channel 0 and the tyvp #2 on $.

09" IF ( ICHNL .EQ. I ) 3VOLT - AVURGE0947

_I , CT ;,. .ME. I ) WRIT9 (LO, 606)

!! C ; Saoe deta In fIle.

IU CA t (rC3,IE*R |.E Z8IZE,ITYPEIECU ICR, .DC3)

I T , FLE09 Rh (U149) IUUH....

IE .:U IF )S'T 0)

AU'PI~ t ,,.T I, , i, CU, ICR

7 PLCODE
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6997 4 RITE (NEW,110) IDUM

ST (L 4A) IFILE,NEW,IF!LE(l),IFILE(2)too$ Go0 O 6

to PP PN(ieIRthJIJI,I8IECJ, ICR,IDCUS)WF ( I ER R L T . , 0 ) T P 0 3
•~ :R J RTF (I DJ ERR JBYF.ZL)

1004 3C I N .L. 0 ) T 4
osF (L CE L T 0 ) TOP 430S

il

111 :Stop data acquisitionlep

1018 19 4(LOCIH"t o t ? .. . . . H . ......... .. . . .. .. .

1619 RFRE QVRGE,IFI $,JSEC,,JCRtIREC
1020

~toN J a .................................................................

15 C teornnvte subroutine; write accounting variables back
into contro array.

H IS .......... ' " ' . .. . .. . .. . . .. . .. . .
1629 IF (CNUC7 *E. I)OTO2030 LLAV TIME (IMONIDAY . Y R H U Z Z )tell TE (LO. 608) IHOUR HZN

20 3

S CNTRL(217) IDOC

1037 RETURN

1040
1041 .......... .................................................. . .

4 !rror returns f-om EXEC calls utpt rr r messa9g to The
44 In printer and look what's Ln the A n U reister.6 , .. , , ' ' i ; . . . . . ... . . . . .. . . .......... . .

114S

10496 90) IA,191049 GO TO 20

FTN4 COMPILERi MP92060-16092 REV. 1926 (790430)

1N0 WARNINGS"8 1* N ERROR$ PROCRAM 01929 COMM Me$ll
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14 SUDROUTtNE PACER (tREC)... , .................. t........................ .....................

: Subroutine to acquire data using the HP S61OA AID converter .
LOSS. if the AID converter Is triggered through the pacer (poced
Io C run node).1 Aulhort Hans Zobfer

61 Date: August 1 1990

Cnacho the progra desriPtion  h svbroutint Is rt

6S eC th e C rnoi eooeep tssorIn stia on $ • raot syeoe on.eo

Z tkesdat PM U~i pobe; / paced Mun ode.

1069 COMMON / CIDUF / !rnJF
COMMON / CONTR / CNTRL
If FMON / FMP / IDCDIFILEISIZEISECUICR

a INTEGER ISUF(1664)

107Z IN G R NDCB(R44),ICFLE(3),ISIZ () E(2)
1074to??7 INTEGER NOLFNOCR(2),ICLR(3),IBUFI(384),IOXIN(9),IAVRGE(2)

10 EQUIVALENCE (I3UF(1),ICUFi(1)),(IAVJRGE(l),AVRGE)

t081 DATA NOLF /006S3 7/
16982 DATA NOCR /00003330404339/

166 f~24.OlS1I9,G6S37U/
108s C "f R X Pr. PACER START
1086 101 FORMAT ('4IX'acquiring additional data required for reducliom
too? C*n ~t3Cdur O10XOA2)

lei FORAT ('AFB.6,F9.6)
fl 103 FORHAT C¢BQFS.6 F9.6)
109 104 FORMAT ( SH Wall KULITE)
1091 10S FORMAT ('"/0079X''/, The next signal to be 1dAtized
1092 i in paced run moade is on A D input channelO13."/
1093 K Plug in a lead from the amplilier output to the oscilloscope
094 * If you desire U/
107 S to onitor the data acquisition. ... forget the C
1096 Conparator output sional. a/'79X'/
L097 C' Press CR to continue the progran execution!"3SX"
is *u/W'I79X"W/)

106FO AT
It q. 0 AIMHTA2 (0021X'displaving wave fort on terninal LUO"12,20X"

1161 107 FORMAT (00/'79X00/0 CHECK digitized output on a
1i0 Cuziliary console against amplylfer outut fed into a/
1103 *' A/D inUt channel "I2" . Press CR if data a
1134 Cre OK * f an error Is suspected /
1105 *0 type RE to repeat this dat a cquisition9'3X"/

Is$ FORMAT ("26Xstorino data in file 3A2 26X'Af)
09 9 F RMAT ('WARNING Fi 03A20 already exst Type 0,

1109 *'PU to allow purge or enter any char-",t~t /.0 . c8er r Ttecia. 1,.naft.*38X)

" 110 FRMAT ( A : PUpR1Er3'b :f2 !32)
1112 III FORMAT (A1034)
J113 t12 FORMAT (" PACER : File noe 03A2" succesfully changed to "342)

14 FORMAT (Z IA2)
J1 141F81MAT (/"A2))
it F RMAT 3~

1117 601 FORMAT (IH .i 1(H ),33HTranlsonic Coaressor Test Rvn 0 '17)

~1f f* FORMAT (10 H~ ),&H at: 2,M A2 )~ /II
1M (1 , )8/t/I 

// 

/ /

8 ~ ~ ~ ~ O "l, p '.
66S FORMAT (/l0:" . j/tX;072X80/I /S" AD Input pacer blade start in

* 12 cre- stop # rep e-a/
SIX 0 aPle channel mode pair countCnent coun, kllonsO/WX0 72X /

C bation probei:fi4XO/

126
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t129 iXOLnnersion y0 p1 p23 p4
3t dT /?'";2X-/•X'Prob, reforence rotor average

113 startnq"/t3 I X"LnMersion yaw a. pressure RPM voltage
*. Sditin file record #*/1X*"72V/)

113 6 61 FORMAT (iX4""2X*"/1X*681n"'/1X;"7Fg.6& 9XW"

1 611 FORMAT (4 P9g' 3"'"' g ' voltag.

4,23(IN ),&HTimet ,A2,1H.,A2,3N h)
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1140 C IPORMATS PACER STOP

1 4S
46 iAccounting.

L4 CCRL
1140, p CNTILC s

114 ISECU u CNTRL(31)
i1ss ICR u CNTRL(30)

fl1f5w . 1293
IFLE(2) - ION(CNTRL40O)

1119 ITYPE u I
L168 IFRST a T3

1O011,1

11L6

1164L NTL 0

1161

1 0 c... . .. .....s. s e . .. .. ....... o ... .. e. . . .... e o ....... .....

02 I UFIt( A t??7771B
iO 03 FU =T6296 1

117S LI a CNTRL(19)

LO a CNTRL20)
L92 aCNTRL(72)

t
11 4 NTRL(64)

I in NRPTI CNTRL(230)

I ..................................................
'PrLnT heding, unless CNTRL37) is $set t ..

c ~JTj (INH#DA; !YEAR,IHoUR,IMIW)

04 1;( c ( EQ, . ) WRITE (LO, 605)

1202 C
1203 C
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1204 C S Start date acquisition loop.

1110 D:6'10'1iat;hhotc .... i..........................................
12 WRITE (LI 101) AOLF
1268 ICHNL - CATRL(230+Jt)

SCNTRL(j9) .EQ. I ) GO TO 06
i~t

2 2 3  FOCF : IDOCF+t
IFO( 1DOCF LT. 10 ) GO TO 4S

t216 OS TFILE(t) - FRST

1 17 IFILE(3) - ICON(IDOCF,O)
122I

221 C ................................................ ..............
122 C
1 3 C Acquire additional data required for reduction procedure.

C 06 ' * ...... ......................................
14C

FOP a FREQS O.0
1228 C1h , SCANR(LSI,30,I)

CYM5 S ANR(LSI)31,1)
PREF = SCANR(LS1371t)

1 32 P1 - ACQN(ISV4, 3,1W)11 3 P ! ,N(JIV4, ), ,)

4P13 N( V4, ,W)
123E (LSCANRCLS2 )
1 1236 DE SCANR(LS2,191 )
1237

* 12361111 C .. .. ... .. .Io.. ..... ..................................
1i~ 4 Cget correct probe pooition%.

14C
,144S~141 .... ....0... ...O..TO... ...

OISJM .EQ I ) GO TO 09

IN ! c ................ . .. . . . ........................................ .

t Type 'A,' KULITE probe (on A/D input channel 0).

s .....
1 07 X114 - CANR(LSI,32,I)

C Z" C;DCANR(LSt33,1)
RltE (OXIH,102) XIM,YAW

tUP~(290) - I

.. ............ ...............................
I Type 11' KULITE probe Con A/ input channel 1).

I ZAW C;VCAR(LSI;3S,1)

VI~rE( 19X6IH,M10 XIM,YAU

~I~ZUUTh(
2 O0) -2
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il3 C Wll KULITE (on A/D input channels 
2 and higher).

09
t237 WRITE jXIN404)

TIPI (2 )a

2st' .. .. ...................................................
I29 I 1nform operator about next data scan; wait fol ready

I message; continue.

1301 READ (LI) t49) IDUM
1302 WRITE LI, 149) u
i fi IF ( I DUN .EQ. i SMh9 40

1306
307.. ...............................................................

0 Acquire high speed data in paced run mode.

lite CAL RPACE (cH( ipAmorIPAI RITATrlcRISTOPIRPTAVRCE,0,0)

1319

4 Write additional date into date array.

IUFI(2&8) - IDOC
opt ( 6) IPAIR
KW I 1269) - ISTART

SMS 1;1: INS
4 I t( 7 ) IRPT

40 7UFI74) -4CYAW * 000000.
P ( 7) $ tOO3 1000000.

al 11 17) * 1 31000600.
13UF (2174) P23 * 1000000.

40 F1( C7) -P4 1038000.
8I ) E $ 000.I VUF i (79) - DE 1000000.

.4HIrFi(l PRE YA 1000 00.

I fHM;N : ISIME
IIUI(292) a CNTRL(6)

13U1(293) = ZAVRGE(I)

130 ....
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I 1U(294) = IAVRGE(2)
SS LAiL TIME (IDUiJP(3S2),IBUFI(360),IDUFI(368),I3UF(376),IIUP1I(384

C.i ..............................................................
L321163 1 lAt h'ust acquired wave on terminl CRT f

js dtiedb to. The character used for the Opeto6S isdefined by CNTRL(249),

L366 CI] t E .i'i ............................................
IN78 I TE ILi, 148) IXR

1369 WRITE (LI t49) ICLR
I 7NTRL(40) ,NE, i ) GO TO 11

3RITE (LI, 106) LANOLF

I374 CALL PICTR (LA,IDOC,S11I,3222,CNTRL(249),DUM)

17S

re 2 Select the next step:
RE ~ nat this pointanything else Proceed to the next point

kt~Lii*k ..................................

1386 READ (LI, 149) IDUM
1387 WRITE (LI, 149) (ICLR,Im-81)
1388 1 IDLJ *EQ. 2"s$ ) Sto, 09402

IF IDUM :EQ. 2HRE ) GO TO 06itill

~jY~ 11 ~ ISP0  LT. S ) GO TO 12

1393 F( CNTRL(37) ME. I ) WRITE (LO, 609)
1394 12 ISP * ISP+1

398 C ................................................................
1399 C

1 E Save data in ile. There are two options. The raw _file
14 1 is either created/opened and closed by subroutine r R
14082 C (CNTRL(39) is st to .nything but to t ) or this subroutine
403 C . Is called from subroutine ADSRV, which already has created/
1404 F I•qed nd positioned the raw data file and will close it
1405 , (CNTRL(39) Is set to i). In both cases the raw data are
1406 C , written in file by this subroutine PACER.

13 itt't 6 ttt;............................
- -. 1410 $5ECU ICON(ISECU 0)

1411 N - tCON(ICR Oi

1414 DUFIC 59) - IFLE(3)
1415 iDUFI( 61) - JSECU
1416 ISUJF(263) - CR
1417 IF CNTRL(39) ,,I )O TO 16
1418 ?ALL CREAT (IDCVIERR IFILE ISIZEITYPEISECUICRIDCBS)
114J9 IF( IERR .GT. 0 ) O 0 LS

I ( ,49) IDUM

14TE(L,149) ( ICLRp It3t

4IDUJ E 2"P ) 440,40

162 L PRGE (IDCBI RR.FILQ .IECUICR)
14 7 94( 1 RR ,LT. 0 )SOP 044

1428 GO TO 13
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14 14 C; CODESW I NEW, 11) IDU"
WRTE (IFILENEU,IFILE(2),IFLE(3)

1433 GO TO 13

1417 GO TO 17
24 :EI cII4L.. I IRE~ : I.
446 17 IBUFI(269) IREC
144 2L WRITF (IDCB,1ERRJ1U%&,IL RE

1410
t446 IF ( L. 0 ). TP00t44 F
141

141C Stop data acquisition loop.

146 C . ...............................................
14 7 19 WRITE (LO 610 oUUVn3) 32-26 22)CCn d a WP bPck

4S ,*IOXI ,PRiFR ,FREQ,AVRGE,IFtLE,JSEeU,JdR,tREC'
1416
1461
1461

4661: Terninave Subroutine) Write accounting data back
146 C . into control array.

C ,.*L2 f#''6t"6X"ii' b ..........................
1469 C~LL TIME (IMON, IDAY YEARIHOURINN)
1476 WRITE (L' 611) IHOUCIMIN
1471 20 CNTRL( 3?$ - -4
14 CNTRL( 38) a I
1473 CNTRL( 39) a -4

14 CTRL(SO)- -4

1i4 RETURN

1461 END

FTN4 COMPILER: 14P92060-16092 REV. 1926 (790430)

* NO WARNINGS $$ NO ERRORS 50 PROGRAM * 02161 COMMON * 000 0

132
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5. PROGRAM TXCO2

5.1. DESCRIPTION

TXCO2 is a son program of the father program TXCOO, by

which it is scheduled if one of the following operations is

desired:

5 - Radial survey using the combination probe

6 - Scan through all steady state data

When scheduled by TXCOO, which suspends operation while the

son program TXCO2 executes, the program TXCO2 reads the pro-

gram control array from the disc, sets the HP interface bus

and the measurement and control devices to remote control and

programs the digital voltmeter (DVM), the scanners and the

counter. CNTRL(50) is the actual decision variable to select

and call the subroutine, which performs the desired operation.

When this subroutine has terminated, the interface bus and

the devices are released from remote control and the control

array is written into a disc file, so that the next TXCO module

can read it. The correct termination of each subroutine can be

verified by checking the stop codes. Note that each stop code

ending in 77 indicates correct execution of a subroutine.

CNTRL(50) Subroutine STOP Code

5 COMB TXCO2 : STOP 0577

6 STDY TXCO2 : STOP 0677

Any other STOP code indicates a mistake and with the help of

a program list the operator can trace the problem. The first

two digits of the STOP code identify the subroutine. An

example: if the program stops at STOP code 0604, the first
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two digits read 6 and tells the operator that it was sub-

routine STDY which encountered problems. The last two digits

read 04 (no error would give 77). A program list reveals

that the failure occurred after attempting to purge an

existing data file using FMP (File Management Package) sub-

routine PURGE near line 752. Maybe the cartridge, where

the raw data are directed, has not been mounted with the

MC-command from FMGR. STOP codes are crucial to a complex

program system in order to rapidly detect and salvage prob-

lems, even during a test run.

EXTERNALS: REWRF, ABERT, RMOTE, COMB, STDY, CLEAR, LOCL

COMMON BLOCKS: FMP, CIBUF, CONTR

FORTRAN conventions for the HP 21 MX computer request COMMON

blocks to be predefined in a BLOCK DATA subroutine prior to

using a COMMON block in a program, subroutine or function.

BLOCK DATA Subroutine Arrays & Variables Length in Words

FMP IDCB,IFILE,ISIZE,ISECIA,ICR 227B - 15110

CIBUF IBUF 3200B - 1664

CONTR CNTRL 400B = 256

The arrays and variables allocated by the COMMON block FMP

are frequently used for the data transfer from and to the disc.

COMMON block CIBUF is designed to take the largest raw data

array in the TXCO data acquisition and reduction system -

IBUF(1664) in subroutine FREER. The largest data array in

TXC02 is PDAT (24, 21) with 1008 = 2*21*24 words. The TXCO2

subroutines only partially use the COMMON area. The COMMON
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block CONTR allocates the space for the control array CNTRL.

Since each individual subroutine saves the data prior to

terminating, the buffer area for the raw data can be shared

by more than one subroutine or function.

MNEMONIC ABBREVIATIONS: None

ERROR MESSAGES: If CNTRL(50) is less than 5 or greater than

6, no subroutione can be selected and the program terminates

outputting an error message (FORMAT 102) to the standard

input device; i.e. the terminal.

PROCEDURE: For more detailed information study the flow

chart and the information given in the subroutine descrip-

tions.

DATA FILE: None

VARIABLES IN BLOCK DATA FMP:

IDCB (144) integer data control block

IFILE (3) integer array to contain file name

ISIZE (2) integer array to contain # of records

in the first and record length

in the second 16-bit word

ISECU integer security code of data file

ICR integer cartridge reference number,

where data file is located
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VARIABLES IN BLOCK DATA CIBUF:

IBUF (1664) integer buffer array for the raw data

VARIABLES IN BLOCK DATA CONTR:

CNTRL (256) integer program control array

VARIABLES IN PROGRAM TXCO2:

CNTRL (256) integer program control array

NOLF integer suppresses line feed

LI integer LU# of standard input device

(terminal)

ISTOP integer control variable to select

STOP code
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5.2. SUBROUTINE COMB:

PURPOSE: Acquisition of flow data from the transonic l-stage

axial compressor using a pneumatic 4-hole combination probe.

The data necessary for the reduction procedure (PROGRAM REDCO:

Reduce Combination probe data) are recorded also. Up to 24

different radial positions can be recorded. Taking more than

one scan at one and the same radial position should be avoided,

because the reduction program (originally written by R. Shreeve

for the Laboratory's HP 9830 calculator and rewritten by

F. Neuhoff for the more advanced HP 21 MX computer) is not set

up for this condition.

ARGUMETS: None

EXTERNALS: TIME, SCANR, ACQN, CREAT, PURGE, OPEN, WRITF, CLOSE

COMMON BLOCKS: CIBUF, CONTR, FMP. For detailed explanation

refer to the TXCO2 description.

MNEMONIC ABBREVIATIONS:

RE ... Repeat data acquisition at this radial position.

NE ... Proceed to the next radial position.

EN ... End survey at this operating condition.

UP ... Update position readings of probes prior to data

taking.

TA ... Initialisation command to take data.

TR ... Transfer raw data to HP 9830.

ST ... Store raw data in 21 M disc file.

PU ... Allow purge of an existing data file.
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ERROR MESSAGES: None

PROCEDURE: For more detailed information, study the flow

chart. After having assigned the accounting data, assigned

the 1/O references, COMB asks the operator whether the

radial survey takes place ahead of the (IPOS = 1) rotor or

behind the (IPOS - 2) rotor. IPOS later will be used to

identify the correct data port (see Appendix A.l: Data Lo-

cations). The raw data array IBUF - which is set equivalent

to real array PDAT (Prob Data; used instead of IBUF, which

is an integer array) is first preset with zeroes. Before the

operator goes ahead and allows the subroutine to gather data

(Input: TA; see key to raw data array), he can monitor the

probe positions by updating its reading (Input: UP), until

the probe is manually set to the desired position. Upon

completion of the data scan the acquired data are printed and

the next step depends on the operator's decision. If a pre-

liminary check reveals erroneous data, the scan at this radial

position should be repeated (Input: RE). If the data are

correct, the operator either proceeds to the next radial posi-

tion (Input: NE) or terminates the radial combination probe

survey (Input: EN) at this operating condition. The sub-

routine then asks where to dump the data. When this routine

was developed the data reduction program for the combination

probe was not available in the 21 M4X system, hence the option

to transfer the data to the 9830 calculator (Input: TR) was

used. But the data can as well be stored in a 21 XX disc file

(Input: ST). If the raw data file with the automatically
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determined name already exists, the operator either allows

overwriting the existing file (Input: PU) or renames the

current data file (Input: any alphabetic character other than

T). The subroutine terminates printing the data file name at

the bottom of the data documentation page.

DATA FILE: The default file name is T5rrss (rr ... ASCII

converted run #; ss ... ASCII converted sequential U.

VARIABLES:

IBUF (1664) integer buffer array

CNTRL (256) integer control array

IDCB (144) integer data control block, used for

FMP calls

IFILE (3) integer array to contain current file

name

ISIZE (2) integer specifies # of records and

record length

ISECU integer security code of data file

ICR integer cartridge reference number,

where the raw data file is

located

JSECU integer ASCII converted security code

JCR integer ASCII converted cartridge

reference number

PDAT(21,24) real raw data array, set equivalent

to IBUF
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POS (7) real array to contain probe positions

NOLF integer suppresses line feed

NOCR (2) integer suppresses line feed and carriage

RETURN

ICLR (3) integer clears line above cursor

IDCBS integer length of data control block

IENTR integer multiple entry flag

IDOC integer count of current program run

IDOCF integer count of current data file

sequential 0

ITYPE integer type of raw data file

IL integer number of words to be transferred

in FMP calls

LI integer LU# of standard input device

(terminal)

LO integer LU# of standard output device

(line printer)

IPOS integer Flag to indicate measurement

location

IMON integer ASCII converted month of current

year

IYEAR integer ASCII converted last two digits

of current year

IDAY integer ASCII converted day of the month

IROUR integer ASCII converted hour of the

day (24 h clock)

IMIN integer ASCII converted minute of the

hour
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JI integer Subscript for data array PDAT

IS integer LU# of the selected scanner

IC integer Instrument code (DVM ... 1

and digital counter ... 3)

12 integer Subscript for position array POS

J3 integer Contains channel of desired

scanner

IDUM integer Decision variable

IW integer Determines delay in tens of

milliseconds between closing

S/V port and DVM reading

JO integer Number of selected S/V

SUM real Variable used to compute average

ISYNCH integer Synchronisation variable to

coordinate data transfer

21 MX ---9830

NEW integer Scratch variable used to rename

files

Key to data array PDAT

PDAT (l,Jl) Barometric pressure nBARO

PDAT (2,Jl) KULITE reference pressure

PDAT (3,Jl) Combination probe pressure p1

PDAT (4,Jl) Combination probe pressure p23

PDAT (5,Jl) Combination probe pressure P4

PDAT (6,Jl) Total pressure ahead of compressor Pt

PDAT (7,Jl) Static port in casing #2, S2
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PDAT (8,Jl) Static port in casing #13 I S1 3

PDAT (9,Jl) Average reading of 4 static ports in Hub

(#2 thru 5) (H1 + H2 + H3 + H4)/4

PDAT (10,Jl) Pressure ahead of compressor flow meter

orifice P1 nozzle compr

PDAT (ll,Jl) Temperature ahead of compressor flow meter

orifice T1 nozzle compr

PDAT (12,Jl) Pressure drop across compressor flow meter

orifice pnozzle compr

PDAT (13,J1) Temperature reading from reference probe

Tref

PDAT (14,Jl) Differential temperature reading from the

combination probe to the reference probe

T probe

PDAT (15,Jl) Radial immersion of the combination probe

PDAT (16,Jl) Yaw angle of the combination probe

PDAT (17,Jl) Case angle

PDAT (18,Jl) Compressor RPM

PDAT (19,Jl) Test run #

PDAT (20,Jl) Test # of this run

PDAT (21,Jl) Point # of this test

J1 = 1 ... 24 indicates # of radial position.
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5.3. SUBROUTINE STDY:

PURPOSE: Acquisition of flow data from the transonic 1-stage

axial compressor using the steady state instrumentation. All

data, gathered by this subroutine, will be used for the reduc-

tion (PROGRAM REDST: Reduce Steady state data; see section

8.3 of this report). The data array is designed to both

resemble the data source location matrix (see Appendix A.1)

and to discriminate groups of similar data by blank lines

(Appendix A.2). CH3(l) through CH3(5), which contain all the

pressures needed to calculate the flow rates, and CH3(6),

which is left blank, separates this group of data from the

next one. The reason is to allow the investigator a quick

check and verification of crucial data. The "units" of the

readings depend on the amplifier settings, but usually each

channel is calibrated to allow the operator to read voltages

as a quantity in engineering units. As far as possible,

amplifier drift is traced by the program (CHl(1), CH2(l)

etc.). (The author is indebted to Laboratory's manager,

Mr. Jim Hammer, who, with admirable patience, instructed

the author in how b.-st to handle data and data systems.)

ARGUMENTS: IRUN; if IRUN is set to 0 (zero), taking pressure

readings from the Scanivalves (S/V) is skipped. This option

was needed when the subroutine was first written so that fre-

quent debugging runs did not put additional loads on the S/V's.

The standard entry is: IRUN - 1. Only then will the reduction

program REDST perform correctly.
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EXTERNALS: TIME, ACQN, SCANR, CREAT, PURGE, OPEN, WRI.TF, CLOSE

COMMON BLOCKS: CIBUF, CONTR, FMP. For detailed explanation

refer to the TXC02 description

MNEMONIC ABBREVIATIONS:

RP ... Repeat data acquisition at this operating condition

RT ... End data acquisition and return to calling program

PU ... Allow purge of an existing data file

ERROR OESSAGES: None

PROCEDURE: For more detailed information, study the flow chart.

After having assigned the accounting data and defined the I/O

references, STDY presets all elements of the raw data array

with -0.999999, which definitely never will occur as a data

reading. Next, unless IRUN equals 0 (zero), the pressures

on Scanivalves 1 and 4 are read. The voltages from scanner

#1 (LU# = 8) and scanner #2 (LU# 15) are read next, not depend-

ing on the value of IRUN. Note, that the allocation for the

voltages in the raw data array provides blocks of similar data,

separated by blank lines. A set of control parameters (CNTRL

(1) thru CNTRL (6); and CNTRL (15) and the case angle - which

needs to be put in manually - completes the steady state data.

Then the raw data is printed to allow the operator to look

at and to verify the newly acquired data. The data scan can

either be repeated (Input: RP) or the subroutine terminates

(Input: ST) storing the data in a type 1 disc file. If the

automatically determined name for the data file already exists,
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the operator either allows overwriting the existing file

(Input: PU) or renames the current data file (Input: any

alphabetic character other than T). Finally data file name and

time are printed at the bottom of the data documentation page.

DATA FILE: The default file name is T4rrss (rr ... ASCII

converted run #; ss ... ASCII converted sequential #); see

Appendix A.2: Steady State Data Array. CH4 (1) through

CH4 (26) are not used, because the reduction program will

write its results into these slots.

VARIABLES:

IBUF (1664) integer buffer array

CNTRL (256) integer control array

IDCB (144) integer data control block, used for

FMP calls

IFILE (3) integer array to contain current file

name

ISIZE (2) integer specifies # of records and

record length

ISECU integer security code of data file

ICR integer cartridge reference number, where

the raw data file is located

JSECU integer ASCII converted security code

JCR integer ASCII converted cartridge refer-

ence number

DATA (48,4) real raw data array, set equivalent

to IBUF
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UIOLF integer suppresses line feed

NOCR (2) integer suppresses line feed and carriage

RETURN

ICLR (3) integer clears line above cursor

IENTR integer multiple entry flag

IDOC integer count of current program run

IDOCF integer count of current data file se-

quential #

ITYPE integer type of raw data file

IL integer number of words to be transferred

in FMP calls

IFRST integer temporary buffer variable

LI integer LU # of standard input device

(terminal)

LO integer LU # of standard output device

(line printer)

Jl integer subscript for data array DATA,

specifies channel

J2 integer subscript for data array DATA

IRUN integer control variable

JO integer number of selected S/V

IW integer determines delay in tens of

milliseconds between closing

S/V port and DVM reading

TAREl real drift of amplifier S/V#1 during

test run
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TARE2 real drift of amplifier S/V #4

during test run

IS integer LU # of the selected scanner

IC integer instrument code (DVM ... 1

and digital counter ... 2)

J3 integer contains channel of scanner

NO(2) integer ASCII text to be printed, if

value of DATA (J2,Jl)

-.999899

IDUM integer decision variable

IMON integer ASCII converted month of current

year

IDAY integer ASCII converted day of the month

IYEAR integer ASCII converted last two digits

of current year

IHOUR integer ASCII converted hour of the day

(24 h clock)

IMIN integer ASCII converted minute of the

hour

NEW integer scratch variable used to

rename files
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5.4. PROGRAM LISTING TXC02

PAGE 0001 FTN.- 4t12 PM TUE., 23 SEP., 1980

0001 FTN4,L

883 * F / F IDCB(44)IFILE(3) ISIZE(2),ISECU,ICR
0004 C0MMON / FMP / IDCB IFILE IqfZEgISECUICR
0005 INTEGER IDCB(144)IFIE(3),fSIZE(Q)
0004 END

FTN4 COMPILER: HP92060-16092 REV. 1926 (790430)

8* NO WARNINGS ** NO ERRORS *8

BLOCK COMMON FMP SIZE 001S1
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PAE 0002 FTN. 41t2 PH TUE., 23 SEP., 1960

HI' * J /.CZ g/ ZFUF( 1664)dOM'ION tCIDUF / IBUF
0010 INTEGER IBUF(1664)
se1 END

FTN4 COMPILERs HP92060-16092 REV. 1926 (790430)

*2 NO UWNINGS ** NO ERRORS 2*

SLOCt COMMON CIBUF SIZE a 01644
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PAGE 0003 FTN. 4112 PH TUE., 23 SEP., i960

~ u1 ~ *, CO~T; / CNTRL(2S6)

0614 CS;O / CONTR / CNTRL
gls INTEGER CNTRL(2S6)
ot6 END

FTN4 COMPILER: HP92060-16092 REV. 1926 (790430)

-8 NO WARNINGS 8* NO ERRORS 8*

BLOCK COMMON CONTR SIZE - 00254
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PAGE 0004 FTN 4:12 PM TUE., 23 SEP., t980

lIi PROGRAM TXCO2 
(3,99)

0020 C The operating systemn TE IV 9 requests the data acquisition
Sprogran TXCO nr the ong tage transsonic comnressor to beI:r~ II I rO 2 cheduled byf thg ro:p~ g~

1024 C COMB and STDY. The codes handle the acquisition of the
I2S . steady state data and a survey cunducted with the combination

C prToe..Th data tiansfer b etween father and son prsgre
If taes place via the control arry rCNTRL (disc file CNTRLF)

6028 C and the data array IBUF (disc fi e IDUFF).ill! T,- ,,-,, Poo., A-o"o"" " , o" *
1019 ACQ1N CgTCRV, ICONj IPORT,

8P1IC ;7ETRt RERF & 5RP NR TIH and WAIT a ded.
002 C
Sop c Author: Hans M. Zebner
004 C Date I March 12, 1990
603S C

037CC A detailed progran description is available in the TXCO log.

S e n son progran of ather progran 6................

0640
COMMON / CONTR / CNTRL

0043 INTEGER CNTRL(256)
0044
11 DATA NOLF /606537/
0047 101 FORMAT (9X"02OX4"A2)iiQ 102LFORMAT (0 DTXC2 : PROGRM ABORTED! NO SUBROUTINE HAS BE

1201 FRMAT (OPF46

SIR LSOI FORMAT (*CA")

06SS CALL RE OF (-,2)0O05LI6 CNTR I.(19)CNTL(0) .LT. S CNTRLSO) GT. 6 ) GO TO 03117 1.HR ( O ) L . S OR . C T L S ) . T

IIi'01 i ' ... ............................................................

6 Set interface bLs and devices to remote control.
11.1 - -A L IR T 8 .... .... - ..... ' .... ... -........... . . . . . . .

0067 CALL EMOTE (12)HI& CA .R MOTE (IS)111WIT ( 1,01)

:~ Call subroutine indicated by CNTRLCSO).
UiI ..................................................................

.FO -a1ibotnsLdc~db CNTRL(SO).

I ( CNTRL0),. S ) CALL jOMI
IF ( CNTEL(SO) .1. 6 ) CALL iTDY(CNTRL(SI))tills "

Release Interface bus and devices from remote control.

Ut! ALL LOCL (7)

6091 CALL REWRF (1,2)
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PAGE 0005 TXCO2 4%12 PH TUE., 23 SEP., 1980

1092 WRITE (LI, t01) NOLF
0093 GO TO (01,02) ISTOP
094 01 STOP 0577
0095 02 STOP 0677
0096 03 WRITE (LI, 102)
0097 END

FTN4 COMPILERa HP92060-t6@92 REV. 1926 (790430)

S NO WARN1HCS ** NO ERRORS $* PROGRA4 U 00221 COMMON * 00000
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9AE 0006 FN. 4t12 PM TUE., 23 SEP., 1990

1391SUBROUTINE 
COMB

0101 . Acquires data fron the transsonic I-staqe axial conpressor.
0101 C Gathers data required for a grobe survey with the
0103 C conbina ti n probe The r*W ata then are transferred to
*104 8 the HP 930 calcuor or reduction.
OLOS Cst0t C . ................ .... .................................* 7 C Takes dat fronthcobn Lonp

Roo OMON / CIBUF / BU p
0109 COMMON / CONTR / CNTRL
0li0 COMMON / FMP / IDCB IFILEISIZEISECUICR
Oita REAL PDAT(21 24) POS(M)
01 INTEGER CNTRL(2S4),IDCB(i44),IFILE(3),ISIZE(2)
0113 INTEGER IBUF(i664)
014 INTEGER NOLF.NOCR(2),ICLR(3)
0113 EQUIVALENCE (UBUF(1),PDAT(1,i))
6116 DATA NOLF /0065379/
0117 DATA NOCR /0000339,0404339/
01I DATA ICLR /O1SS249,O155SBOO6S37B/
3119 DATA IDCBS /144/
O020 € F'RMATS3 C(DMS* 13START

100 FORMAT (At"S")
tot FORMAT (OWARNINGt file "3A2 already exists! Type PU to

*"aFlow purge or enter an char-s,
a ctt but T o chanqe file nane.030X)

312 102 F6RMAT (-File name change succesful! 03A2" changed to 03A2)
G'&103 FORMAT (029X athrin probe dqta!029X""A2)

FORH* :; 6X's~nq dat a in file 03A2,26Xt ',2)I FORMAT(2

129 210 FORMAT (0 Make sure, that the 9930 receiver progran runs! Ty0 *Pe YES to continvet*2A2)1t FORMAT (0 "27X*Transferrini data to 9830"27X*02A2)

I13 212 FORMAT (0 079X/2A2* Data transfer conpleted. Print transferr
Ce d data7 Enter LU$ or NOf '2A2)

1 3 FORMAT (" Repeat data transfer? Enter YES or NO!II "2A2)
34 21S FORMAT ( Waitinj for 9930 storage procedure. Type C

- R to canUe1 2A2)
316 FORMAT (" Check synchronisation of nester and slave progran!S eCR.To €oOnu Z"A2)6FOAeT CR t Probe survey at this constellation conpleted"17

ype1 FMTR to txranser the data to HP 9630 calcvlator m /
*0 S. ST to save the Data in HP 21MX disc file "3A2=:'A2

U *" "2A2
*I 4t7 FRAT (0 "2SXCheck raw data of this scan!|26X""A2//$4Type RE to repeat this oint"/

N to proceea to t e next point/
49 *iv EN to terminate he survey at this constelatlonO/$" *"2A2)

t 8 FORIAT (21X* 90aCsion6IiX*Ya AnltO/
$24X inchesty--

3V Combination probe 0Fi0.3,IOXFiO.3"*/*4 Type ;A; probe -FtO.3,1OXFiO.3--/
Type B' probe FIO& lOX F 0.3" /1

Case angle 02UX F
::Type UP to update those readin qs/
a TA to take a data set at his constellation*/
" "jA2)

119 FORMAT nter case anqle"34X,2A2)
120 FORMAT (0 Is this coebination probe survey done before (",
" 8VI) or after (2) the rotor7 02A2)
41 FORMAT ( POAT(e12 -) .ACQN(e2,012",013) has been a*exacted result L 1 Ad)122 FORMAT 14 PDATCZ ;2") u SCANR(-I2-,-I2-i-) has been exe

- 8ote rsult 1 0 ."O.•2)A
147

49 FORMAT ((3A2))
7 f69 FORMAT ((21F6.4))

1EQFRMAT (H"a(////1 3bXC, ~ ~ ~ _1 (.,.u Dactsewor si I no Pija,.
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PAGE 0007 COMB 4t12 P" TUE., 23 SEP., 1980

0173
0174 602 FORMAT (IN ,4 (IN ),33HTronssoic. Comaressor lest Run 0 ,17)
0175 603 FORMAT (1N ,53(IH ),6HDat : PA #I AZ , I/ A2
0176 604 FORMAT (I4 ,'"ASS(iH ),6HT*i .A2 .A2 iH h,/////)
0177 60S FORMAT (1H0 "Cnstl tion 0"I "/ H 9 .

617 0 * NR603F16.6H ./ V20XF1O. 6,F1O.1,4Iio/)
t179 606 FORAAT Qr140,"Dota 4rnsferred to AP 9 30 fi1e *IQX".*)
080 607 FORMAT (iHO,"Doto saved in file "3A2"t"A2":"A2 .--)-
0181 610 FORMAT (

,Wt511H ),W6mTn AZ,tH.,A2,3H h)
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188 70A FORMAT (113)
8 7 FORMAT 6)

0184 900 FORMAT (" A REGISTER IS "K6" B REGISTER IS wK6/)
1182 IgOR 1MAT (-F R7M3AIHOT3)

I201 UORMAT ("PF4G6T")187 C F* 0R MA *T* 1- C(3 m -4sTOcp
018 IF IENTR .NE. 0 ) GO TO 7211at89 1IENTR I

'9°IB8 :190

0192 ISECU - CNTRL(31)
193 ICR * CNTRL(30)194PE : i 24
0196 ISIZE(t) a a
0197 rSrZE(2) a 12819 IJ0 CNTRL~ag)
t99 72L1 1 a O+1

0200 7213 WRITE (LI, 120) NOCR0201 READ (LI, *) IPOS
0202 WRITE (LI, 149) ICLR
0203 IF ( IPOS .LT. £ .OR. IPOS .GT. 2 ) GO TO 7213
0204 IDOCF = IDOCF+
0205 DO 7212 I=,1024,1
006 7212 IBUF(I)uO
0207 WRITE (10,1001)
0208 WRIrE (12,1201)
0209 LO a CNTRL(20)

CAL TIME (Imam PYIYEAR,IHOUR,IMIN)fifWRITE (L0,602) CNTRL14)
0212 WRITE (LO,603) IMON IDAY IYEAR
0213 WRITE (LO,604) IHOURIMIN
0214 WRITE (LO,60i)01 is It 0
0216 20 It = 3+i

0217 25 IS -4 6

0si IF (IPOS A 33 30
. ) 33 a 38PIF) IPS 3ANR(IS,J3,IC)

1S(2+1
0224 IF ( IPOS .EQ. 2 )3 31
0 2 F ( IPOS X )33 - 39

bCAR(IS,33,IC)

0228 DO 21 33-32 35
0229 POS(12) - StANA(IS,33,IC)

1 B~ ;2'2-'l S 2
0232 22 PS,2) - ,00(I2)*1000.
0233 DO 23 12-2 6 2
0234 23 P08(12) - P0S(I2)*10000.

RtITE (LI, 119) NOCR
0236 READ (LI, *) PO(7)
0237 WRITE (LI, 149) ICLR

-24 VRITE (LI, ) (SgS(12),I2=i,7),NOCRON3 READ (L , 149) IDUM
0240 WRITE (LI, 149) (ICLRInt it)
0241 IF ( IDUM .EQ. 2HTA') G6 TO 4711
%J4 F ( ItUM E ., 2HUP ) GO TO 2S-

0244 4711 1W - CNTRL(2S0)
014S WRITE (LI, 103) NOLF

1 ..................................................................
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PAGE 0008 COMB 4t2 PM TUE., 23 SEP., 1980

o25t C .. '.. ....... I.....................................................0252 t :0a
0 4( PDAT(32,$i) ,ACQN(jOZ3,IW)

0255 WRITE (LI, 121) 32,J,30,J33,IWPDAT(32,J3),NOLF
02S6 J3 9
02S7 a32 7
0267 PDAT(J2,31) = CQN(30 33,Iw)
02S9 WRITE (LI, 12) J2,31,0,33,IW,PDAT(32,J31),NOLF0260 33 - 20&t~ 32 a 13

PDAT(32,J31) - ACQN(3033IW)OW6 WRITE (LI, t21) J2,J1,30,J33,W,PDAT(J2,Jl),NOLF

0264 SUM 0.
0269 D J-30,33

0267 PDAT (3231) a ACQN(30.33IW)
026 WRITE (LI, 121) J2 31i 0 33,IWPDAT(J2,3t),NOLF
0269 SUM - SUM PDAT(J2,Mi
0270 PDAT(J2,31) = SU/4)
0271 ............. ......................... ...........
@272 C
8173 C Gather data recorded via S/n4 (0-B4).
74 C827S C . .. .................. ..........................................

0276 JO a 4

0299 1C2

0279 32 a 30 2 8 0 P D AT ( J2 , J1 ) - AC Q N ( 3 0 , J3 , I W ) W P A J 2 1 , N F

1 )3 i03 WP (23 ,NOLF

0303 IP EQ. i ) J3 a -

0304 3254

0385 PDAT(32,3i) - ACAN((0;3 3IW)
0286 WRITE (Li, 122) 32,3J1.,iS3,IWPDAT(J2,3I),NOLF
0287 IF ( IPO .EQ. 2 )30288 IF ( IPOS .EQ. i ) J3 a 9

0289 J2 - 1
0290 PDAT(32.3I) = ACQN(30 33, 1)
029t WRITE (Cl, t22) J2,JIf30,33,IPOAT(J2,t),NLF4292 C . ................................................................

94 C Gather data recorded via scannertt (18-8).

H 95 C . . ................................................ ..........

0298 IC a 2

0299 33 - 27
31) = SC0R0 1 IC

031 WRITE CLI,)12)C 32 31 fS 13 'IC, PDAT(32,31),NOLF

033 IC u E-0304 13 - 2S

0303 J2 a 3
0306 PDAT(J231) - SCANR(IS 33 IC)
8307 WRITE (LI, 122) 32,J1,33,CPDAT(J2,Ji),NOLF0308 3-2

10 P AT(J2.Jt) a SCANR(IS 3IC)

011 WRITE (U , 122) 32,31IS,I3,ICPDT(J2,Ji),NOLFM32 J3 a 27
mI L 1 3 1 , t s , , , 3

031s WRITE (LI, t22) J2,ii H,13 .ICPDAT(J2,Jt),NOLF
0316 IF ( IPO' .94. 2 Is -3 30

2 wD
-039 PDAT(J2 1) .SCANR(I 3 IC)1 0 W"RITE PCI ') '1 i 3t S, IC,PDA T(J2,$1),NOLFI ( OS . . ) = 3

till fF PO8 .. I ) J3 •9

17.7
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0323 32. - 16
0324 PDAT(J2 .3) - SCANR(IS.33-IC)
0325 WRITE LI, 122) J2,3itiSi3,3ICPDAT(32,31),NOLF
0326 33 - 37
0327 32 - 2

PDAT32. 22) "SCANR(IS.$3.IC P
SH9 WRITE LI, 122 S g . . . .CPDAT(32,31),NOLF
0330 C
0331 C

. Gather data recorded via scanner92 (IS=IS).

0334 j . .. t ...........................................................

0338 DO 2 33-4 5
0339 PDAT(32 3) = SCANR(IS 33 IC)
0340 WRITE LI 121) 32 Jt,1SJ3,ICPDAT(J2,J3),NOLF
0341 2 SUM a SUM4PDAT(32,31)
0342 PDAT(32,J3) - SUM/2.

43 33 - 18
03 32 a 13
0345 PDAT(Z2,31) - SCANR(IS 33 IC)

WRITE (LI, 122) 32,Ji,tS,j3,IC,PDAT(32,J3),NOLF
J3 - 19

0348 32 - 14
49 PDAT(32 3) • SCANR(IS 33 IC)

035 WRITE (LI, 122) 32)31,JS,13,ICPDAT(32,J31),NOLF
0351 C

. Gather the rest of the required data.0li C -I S C ... ... ...... 4 0 4 ......................... .............. . .

PDAT(20,Ji) a CNTRL(S)
0358 PDAT(21,Jt) 1 CNTRL(6)
0359 PDAT(17 31) - POS(7)

Ml o WI
0362 READ (LI, 149) IDUM
0363 WRITE (LI, 149) (ICLR I1-16)
0364 IF ( IDU .EQ *2R)IT 711
0365 IF ( INU" E 11 2HEGT RlV 89IS &.
0366 IF ( IDU .EQ. 2MEN G GO TO Si
0367 GO TO SO
DJ61 51 IFILJ(t) - 2HT5

IFIL0( ) ICON(CNTRL(4),O)
0;70 IF&E(3) a ICON(IDOCFO)
0371 JSECU a ICON(ISECU,0)
0372 3CR 0 ICON(ICR )
0373 WRITE (LI, 116) AOLFIFILE,3SECU,3CR,NOCR0374 READ (LI, 149) XDUM
037S WRITE (LI, 149) (jCLR,Iwl 5)

IF ( IDUM .EQ. HTR ) Gb TO Sj
IF ( IDUM .E . 2HST ) GO TO 503789 GO TO 51MT) OT

0 S2 ISYNCH = 9830
01 CC ...................................................................

1382 C . Data transfer to HP 9830 for reduction. No storage on 21MX!
6383 C°383 C 71 L' ........ .....................................
0386 READ (L t49) IDUM .......
0387 WRITE (L 149) ICLR

IF CIDUM .NE. 2HYS ) GO TO 71
H29 WRITE O 7, 701) I S NM
0390 WRITE (L , 216) NOCR
0391 READ (LI, *) IDUM

7 2
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0198 WR'ITE (LI, 149) ICLR
0399 WRITE (LI, 21s) NOCR
0400 READ (LI, *) IDUM
0401 WRITE (LI, 149) ICLR
0402 WRITE (LO, 606)
0403 GO TO 66
0404 C .......................................................... .......
0405 C
0406 C . Save data on 2iMX disc. No transfer to HP 9830.
4078
0408 C 3 O TI U .................................................................
0409 53 CONTINUE
0410 418 WRITE (LlIG10) (IFILE(J2) J2=i 3) NOLFZFC~ALL( EAT (6pCB'JERR iXE.SZEZITYPE,ISECU,ICR,IDCBS).T 0 T40

0413 WRITE (L10 10) (IILE(J2),J2wi,3)
0414 READ (LI,107) IDUM
0415 WRITE (LI,149) ICLR
0416 IF ( IDUM .NE. 2HPU ) GO TO 419
0417 CALL PURGE (ZDCBIERR.IFILE ISECU,ICR)
0418 IF ( IERR .LT. 0 ) STOP it
0419 GO TO 418
0420 419 CALL CODE
0421 WRITE (NEW 100) IDUM
0422 WRITE (LI 102) (IFILg(32),J2mi,3),NEW,(IFILE(12),322,3)
14J3 IFILE(I) . NEW

GO TO 418
142S 420 CALL OPEN (IDC9IERR IFILE IOPTN,ISECUICRIDCBS)
0426 IF ( IERR LT. 0 ) TOP 11

0429 CALL CLOSE (IDCBIERRO)
0430 IF ( IERR .LT. 0 ) srOP 20
2 - 6 ILE 3SECU 3CR

04J3 66 CALL TIME (IMON.IDAYIYEARfHOURIMIN)
04 4 WRI E (1-0,610) ±HOURItIN
043S RETURN
0436 END

FTN4 COMPILER: HP92060-16092 REV. 1926 (790430)

as NO WARNINGS 5 NO ERRORS 5 PROGRAM * 03462 COMMON - 00000
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9437 SUBROUTINE STDY (IRUN)
S C ..................................................................

0440 C Acquires data from the trnnssonic 1-stage extol compressor.
0441 C This subroutine inkes care of the s tady Stale.da a, either

844! Cn a long or a short run (IRUN1 rsp. )
0444 C . . . . . . . . . . . . . . . . . ........... I.................

9445 , Take. data fre. steady stat system,
0446 COMMON / CIBUF / IDUF
0447 COMMON / CONTR / CNTRL
0448 COMMON / FMP / IDCB IFILE,ISIZE ISECUICR

04SI INTEGER CNTRL(QS6)
04S2 REAL DATA(48 4)
0413 EQUIVALENCE UIUF(1),DATA(i,1))
0454 DATA NOLF /065378/
0455 DATA NOCR /0000339,0404339/
04S6 DATA ICLR /OiSS24B 0iSSS8,O06S379/
04S7 C F'cR MA'S J')Y START
0456 100 FORMAT (AiTM4T )
04 101 FORMAT ( MWARNING: File "3A 2 already exists! Type ,
0460 **PU to allow purge or enter any char-T -,

(" T02DA6MATY : ld name = = scesfuly changed to 03A2)
0463 103 FORMAT (" STDY i PU,53A2: t*A2"%4A2)
0464 104 FORMAT (12)
046S 105 FORMAT ('"bXstorinq data in fie.P 'A2 26XO"A2)
0466 106 FORMAT (0 Enter case angle . "R 3242)
0467 110 FORMAT (/"Look at the just acquired data! Decide and enterm//
0468 S"RP ... -to repeat the data aciqusition"/
49 *RT ... to return to the calling proqramw//
:40 *T "A2)
04? 1 FORMAT. o wan-//

4 .•O naort run-/

1474 S ..RMt'(4 1long run6/ 6A2)
047S 120 FORMAT (" DATA(12"0 4iT) a ACQN(6I1i4,12,413

,) has been execu
476 ted- result is -Ft6.6TMA)

121 FORT (- 2T( .TI IA) - SCAR(-12",M 2",-IiT ) has been exec
47 Seted, result is i F0.6A2)0479 147 FORIIAT (Z2)

6436 149 FORMAT ((3A2))
A 01t o FO T (IN a*,////36X
0483
43  t RMAT (I flsjN ).maDs ofr Test Run 0 ,17)

0I MA ( :1(H Comaes N/Ar Hi A2)
14 604 FORMAT (IN VI58(A ) 6HTim4: ,A2,iH.,A2,3N h,/////)
14 68S FORMAT (IN ,46 .3 )-'kIITT")
14T 1 FgRMAT 2W " ij 1R1
1 & 8~ FRA (IN ,36(IN ),1 IN1 ),4(AI,7A2),17)

0491 609 FORMAT (IN ,46(IM ),4Z1S,//)
0492 610 FORMAT (IH .36X. ;Lon 1 run performed. Above printed data are saw4 ; 09 f*. .&.." €1 2 : t'12,/. ..

*ad i Ile'I4Z H .6XTNIL_ : 2A2 ... no data acquired.*)
0495 611 FORMAr h1R-176X :Short run performed. Above printed date are so
0496 *wed in fiKe 3A:1A24TM12,/

; &a,2 S RA ,X( .,..u 2A2 ... n o data acquired.

,S6(IH$ ),6NTimei ,A2,1H.,A2,3H h,/////)
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%J99 11~ ;RPAT 9 F~ 3 ~ ' REGISTER IS "K6/)
osol 1201 FORMiAT ("PF4G&T")
0502 c F .)R M AT" 3 STIVo 4: ro i

%1134KNIR IENTR 1.ME. 0 )GO TO

0506 -90F 0

0509 ITYPE *I
Oslo IL -384
0511. 1DCBS -144
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1111 01 1If M0 2
WRITE (10,1001)
WRITE (12,1201)
IFRIT = HT4

fit;* L NTRL(19)05to LA a CNTRL(20)M9 CALL TIME (IMON IDAY IYEAR,IHOUR,IMIN)
0519 WRITE (LO,602) tNTRL14)

WRITE (L803) MON I AIYEAR
WRITE (L ,604) 1HOUR4I14NJ23 WRITE (LO,02)0 !4 DOC n 2 IDOC

0 S27i 8 C ................................................................. .

Preset data rray DATA(48,4) with the dummy variable -.999999
Ii C .o ak ro ue.e o,0 ,easir.

313 C1

H E]i ,, , ., , .; ...................................................
0S34 00 06 321 48,1
*3 06 DATA(3231$2 = -0.999999
3T IF ( IR 1 EQ. 0 ) GO TO t2ccK ..................................................................

0539 C Acquire pressures-fren scannivalue-scanner-DVM system. Only

0540 C . perfors in a loen run.

"14C E M........ ..................................
0144 it -

4SE 2 CNTARL(2SO)
46 D 07 32-1 46 1OS47 DTA(J2 JI) V AC N(JeJ W

liiDO 09I JiTAj2,1$

0 WRITE (0 , 120) 92 I20,J2,IDATA(WJ2,)ROLF0 •4

114 it 12DA32 1 SCN(9 3I)

ISI IW CHTPL(250)11 2(9. *O 8 0 01 2 -Ij ;t, c q ( 1 j ' a i w

8 12 ITE (LI, 121) J2, 1,±S,32,IW,DATA(J2,31),NOLFilii l ....... .......................................................
S.Subtrac t re fro pressure redns..

TARE,?. •DATA( 1: 2)

1 3 DO 13 32-124,1

09 yAT (131i 1 DATAI12,3 IA-TAREL6611 t 76'2"1 4S,i
67l 10 DATAlJ2,Jl$ DATA1J2,Jl)-TARE2

711Cpositions) from scanner-DYN or scanner-counter system.

IM~
IS" DTA(J2. Ji CAN(S X3ICitll rITE&I( I 12) J2,JItSJ3,ICDATAJ2,JI),HOLF

if 0 1 J2 32?12 1
DATAJ2&;1 • SCANR(I5 $3jjC)C
UITE f 1, 121) J2,J1,1f 3 #CDATA(J2,J1),NOLF

182
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61817 331* 'I
0 89 D1413241 1
OS90 DATA(J2, 1) a ACANR(IS 33 ICQ

OS14 WRITE (LI, 121) J2,31,iS'i3,IC,DATA(32,31),NOLF
0 qj 1433 a 33+1
ON 33 a 4
1;99SDO is 32719,25 1
8 DATA32 31) u 4CANR(IS 33 IC)
%J;5~ ISIITE ill, 121) 32,31,±S,33,IC,DATA(J2,Ji),NOLF

0598 J3 12
0599 31~f ) a dCANN(IS3
11810WRIT LI, 121) J2J~iJj IC,DATA(J2,JI),NOLF

0602 16 33 a 33+1
0603a
0604 37 ~
0685 32-33
0606 DATA(12 31) a SCANR(IS 13 IC)
1607WRITE (MI, 121) 32,31,tS,i3,IC,DATA(32,31),NOLF
4,08 IS m 1S

0609 J3 a 40
0610 DO 17 32-34,45 1
0611 DATA(J2 31) -5dCANR(IS 13 IC)

17WIXTESMI, 121) 32,31,fS,i3,IC,DATA(J2,X1),NOLF
0614 33 = S2
0615 DO to M247,4a 1

111 DATAI32,31) ' 9CANR(IS J73 IC)
0I1 WITE~~ 121) 32,31 ,tS,J3,IC,DATA(J2,31),NOLF

1 4DATA32 31) - SCANR(IB
lsWRIT (L, 21) i~iicDTA(32,31),NOLF

0627 12 = 46 11 23,i3,CDTC23)NL

DATJJ2 SCANR(IS 33IC)
81,611WRIT MLI, 12)12,31,tS,3j3,IC,DATACJ2,31),NOLF

16331 DATTAI32 311) a SCANUCIS J3 IC)
WRITE JLX, 121) J2J,i, .3,ICDATA(32,JI),NOLF

43 DATA(324 a SCANP(I

0 I~DT(L, 1) J2T,1 f15~) CAT:2J MOr

0646 DATA(32,31) a CNR(1 63)

164S D ATA( 34,31) -CNTRL( 2)
&64L ATA(37 ,31) * NTRL( 1)
164 ATA(38,31) a CI4TRL( 3)
1SASS DATA(39,J1) a CNTRL( IS)

W ITE (LI' 149) L
@4IFCDATA(43,31) .EQ. "999 S Tt1? 0601

Et Print acquired data.
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64MR .RTE (LO, 60S) (32,32-1,4)

0664 CALL CODE
066S WRITE (IDATAiiS) (DATA($1,$2),32u1,4)
0666 DO 20 32=1 4,1

%tF7 (DATA(313J2) .E. -.999999 ) GO TO 2068KIA ( 731 Nl)
066 jDATA( 8:J2) - NO(2)

0 1 6i9 1ft 19OTNUEATIA(J3'2 -

0673 WRITE (LO. 608) I
0674 DO 26 31um 47,1 T 23
067S F ( (JJJS$ .NE. 31 ) GO TO 238676 CALL COE

0677 WRITE (IDATA,115) (DATA(3t,32),3211,4)
0678 DO 22 3201 4,1
079 IF ( 9ATA(3i,32) NE. -.999999 ) GO TO 22
080 IDATA( 7,32) - NOEi)
0481 IDATA( 8,32) a NO(2)
0682 DO 21 33=1 6,1
083 21 IDATA(J3,31) a 2H
0484 22 CONTINUE
068S WRITE (LO, 606) 31,((IDATA(53,32),33-1,8),321,4),31
0686 GO TO 26

818j 23 WcECMATA 11S) (DATA(31,32),32-1,4)0609 2 J25 I2t
0690 IF ( DATA(11,32) .NE. *.999999 ) GO TO 25DATA( 7,J2 OI

84DATA( 8,11) : N(2
0693 DO 24 33nt 6,1
0694 DATA(3 ,3) 2M

"49 2 CONTNUE
0696 WRITE (LO, 607) ((IDATA(C3,32),331,9),J2-1.4)
0497 26 CONTINUE

IiWaC ECORIATA;,S) (DATA(31,2) ,3u-,4)
0731 DO 28 32m1 4,1
070 F (DATA(li,J2) NE. -.999999 ) GO TO 29

IIT 7',?) - NOW(,
HDATAC A(, ) w NO(2)

070 7 TA(JJ,) - 2N
a IU O, 606) J1 C(!DATA(33,32),331t,9),32=1,4),J3

07W9 AITE L 3

to~ | (1 609 ( Ao'Tfno ,e Onm

Setting (EP) or to return to the calling prograM (RT).

11ETA (L I, 14) 1U

IF C IDUHq .EQ. P TOP ) 8: TO 4

Ir, ( IDMF 2110) GO TO 32

4 fIF H .Q 21455 ) uTOP 0602
4 34 !T LI 112) HOLF

073READ (LI, 147) IRUN
974 ITE (LI, 14)(ICLR l=t.7)32 TE CLO 6) HOURIHN

SA ITE (L 60 IIOURIHIN

N84

I

It '. .. ............. ................
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0737 GO TO OS1'7'39 8 ' "- ...............................................................
S740 C . Store acquired data on a disc type 1 file.
0741 C

S 3 t'i'i6L ................................
0744 CALL CREAf (IDCDIERR'IFILE ISIZEITYPEISECUICRIDCBS)
0745 IF ( ZERR .GT. 0 ) 6O TO A7
S746 WRITE (LI, 101) IFILE
747 READ (LI, 149) IDUM

0748 WRITE (LI, 149) (ICLR Ini 3)
0749 IF ( IDUM .E;. 2HS' ) StOP 0603

a~ IF IEl IDUM NJUTCJ
%Q1 WRIE(L
0752 CALL PURGE (IDCBIERR IFILE ISECUICR)
0753 IF ( IERR .Lr. 0 ) §TOP 004
074 GO TO 35
0755 36 CALL CODE
0756 WRITE (NEW,100) IDUM
t717 WRITE (LI, 102) IFILENEWIFILE(2),IFILE(3)
Q5i8 IFILE(I) I NEW
0759 GO TO 39
0760 37 CALL OPEN (IDCBIERR IFILEIPTN,ISECUICR,IDCBS)
0761 IF ( IERR .Lr. a ) §TOP 60

CALL URITF (ICB,IERR 1AA -1i
IF ( IR0 ) STOP 0606

0764 CALL CLOSE (IDC9,IERR 0)
0765 IF C IERR .LT. 0) ATOP 0607

0768 WRIT1 (LO,612) IHOURIMIN
0769 RETURN
0770 END

FTN4 COMPILER: HP92060-16092 REV, 1926 (790430)

8* NO WARNINGS ** NO ERRORS $* PROGRAM * 03193 COMMON - 00000
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6. PROGRAM TXC03

6.1. DESCRIPTION

TXC03 is a son program of the father program TXCOO, by

which it is scheduled if one of the following operations is

desired:

7 - Check the instrumentation

8 - Manipulate the program control array CNTRL.

When scheduled by TXCOO, which suspends operation while the

son program TXC03 executes, the program TXC03 reads the pro-

gram control array from the disc, sets the HP interface bus

and the measurement and control devices to remote control,

preprograms the digital voltmeter (DVM), the scanners and the

counter. CNTRL(50) is the actual decision variable to select

and call the subroutine, which performs the desired operation.

When this subroutine has terminated, the interface bus and

the devices are released from remote control and the control

array is written into a disc file, so that the next TXCO module

can read it. The correct termination of each subroutine can

be verified by checking the stop codes. Note that all stop

codes ending on 77 indicate correct execution of a subroutine.

CNTRL(50) Subroutine STOP Code

7 CHECK TXC03 : STOP 0777

8 CHNGE TXC03 : STOP 1077

EXTERNALS: REWRF, ABRT, RMOTE, CHECK, CHNGE, CLEAR, LOCL

COMON BLOCKS: FMP, CIBUF, CONTR.
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The FORTRAN-IV compiler for the HP 21 MX computer requests

COMMON blocks to be predefined in a BLOCK DATA subroutine

prior to using a COMMON block in a program, subroutine or

function.

BLOCK DATA Subroutine Arrays & Variables Length in Words

FMP IDCB,IFILE,ISIZE,ISECU,ICR 227B - 15 10

CIBUF IBUF 3200B - 166410

CONTR CNTRL 400B = 25610

The arrays and variables allocated by the COMMON block FMP are

frequently used for the data transfer from and to the disc.

COMMON block CIBUF is designed to take the largest raw data

array in the TXCO data acquisition and reduction system -

IBUF(1664) in subroutine FREER. The program modules CHECK

and CHNGE do not use the complete area allocated by CIBUF.

COMMON block CONTR allocates the space for the control array

CNTRL.

MNEMONIC ABBREVIATIONS: None

ERROR MESSAGES: If CNTRL(50) is less than 7 or greater than

8, no subroutine has been selected and the program terminates

outputting an error message (FORMAT #102) to the standard in-

put device, i.e. the terminal.

PROCEDURE: For more detailed information, study the flow

chart and the information given in the subroutine descriptions.

DATA FILE: None
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VARIABLES IN BLOCK DATA FMP:

ICDB (144) integer data control block

IFILE (3) integer array to contain file name

ISIZE (2) integer array to contain # of records

in the first and record length

in 16-bit-words in the second

word

ISECU integer security code of data file

ICR integer cartridge reference number,

where data file is located

VARIABLES IN BLOCK DATA CIBUF:

IBUF (1664) integer buffer array for the raw data

VARIABLES IN BLOCK DATA CONTR:

CNTRL (256) integer program control array

VARIABLES IN PROGRAM TXCO3:

CNTRL (256) integer program control array

NOLF integer suppresses line feed

LI integer LU # of standard input device

(terminal)

ISTOP integer control variable to select

STOP code

188
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FLOW CqA~qr AR CqA-f 7rCO3

atin COMMON . .

b/ck CO~V7W

-. ~ ~~~~~ . d ram I

- ... - ilo CNTRIq&.

- .. .. . CALL. #REWRF- ..

/OA~ne



AO

-CALLAR~rf 00

- . . CALL Rmv07 (12)

- -- -- --. - . . - -wreT- (12,/20t) .

4rw"ae AV /n~ - ---

- - /o 1,60mcloW - -. . -
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r-v , row irf~ ce - . . .

- ... . . - CALL CM ('Y,

4=EL ~X(W,.
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6.2. SUBROUTINE CHECK:

PURPOSE: This subroutine enables the investigator to

(independently from the data acquisition modules ABSRV, CALIB,

FREER, PACER, COMB and STDY) check all data locations to

troubleshoot or verify the transonic compressor test rig

measurement system.

ARGUMENTS: LO ; this variable specifies the output unit

where the protocol of the check is directed to. In any case,

the data are displayed on the standard input device (terminal

LI) and if LO is equal to LI, double output is suppressed.

The selection of LO - 6 (line printer) is an appropriate

choice for a hardcopy of the check protocol.

EXTERNALS: ACQN, SCANR, RPACE

COMMON BLOCK: CONTR; for detailed explanation refer to the

TXC03 description.

MNEMONIC ABBREVIATIONS: None

ERROR MESSAGES: None

PROCEDURE: For more detailed information, study the flow

chart. After having assigned the I/O reference, CHECK asks

the operator whic-h particular system should be checked.

Instrumentation code system being checked

1 S/V-S/V controller - scanner -

DVM - system
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Instrumentation Code System Being Checked

2 amplifier - scanner - DVM - system

3 Pacer

The operator then selects the desired code and the program

branches.

i) S/V - S/V controller - scanner - DVM - system

The operator has to input the number (1 thru 5) of

the S/V, the low port and the high port. Erroneous input will

cause the program to re-request the data. If S/V #2 is se-

lected and either low or high port are odd, they will be

increased to the next even number. In increments of 1 (2

resp., if S/V #2 is addressed) the subroutine steps from low

to high port, taking a reading of each. The result is dis-

played and printed immediately. Upon completion the operator

is asked whether another check shall be done. The answer is

YES or NO, and if YES is entered, SUBROUTINE CHECK is run

again from the beginning.

ii) amplifier - scanner - DVM - system

The operator has to input the number (1 or 2) of the

scanner, the low channel and the high channel. Erroneous in-

put of the scanner # will cause the program to re-request the

data, whereas no check is made whether the boundaries for the

scan, low channel ILOW and high channel IHIGH, are correct.

In increments of 1 the subroutine steps from low channel to high

channel, taking a reading at each port. The result is displayed

and printed immediately. Upon completion, the operator is
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asked whether another check shall be done. The answer is YES

or NO, and if YES is entered, SUBROUTINE CHECK is run again

from the beginning.

iii) Pacer

The operator has to input the pacer control para-

meters:

ADCHNL A/D analog input channel to be selected by

the A/D converter multiplexer.

PAMO Pacer mode

= 1 allows pacer to trigger A/D conversion at

the specified position in any blade inter-

val. The variable PAIR is ignored.

= 2 causes pacer to select blade pair # PAIR.

PAIR # of blade pair selected (1 - 9)

START Start count to step through blade passage

INCR Increment to step through blade passage

STOP Stop count to step through blade passage

REP Number of repetitions at each individual point
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Afar-
# This sketch shows how the pacer control parameters

identify the location, where the probe takes data.

Upon completion the operator is asked whether

another check shall be done. The answer is YES or

NO, and if YES is entered, start to read this sec-

tion SUBROUTINE CHECK again.

DATA FILE: None

VARIABLES:

LO integer LU# of standard output device

(line printer)

CNTRL(256) integer program control array

NOLF integer suppresses line feed

NOCR(2) integer suppresses line feed and carriage

return

ICLR(3 integer clears line above-cursor
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ADCHNL integer Pacer control parameter see section

PAMO integer Pacer control parameter iii) for

PAIR integer Pacer control parameter detailed

START integer Pacer control parameter explana-

INCR integer Pacer control parameter tion

STOP integer Pacer control parameter

REP integer Pacer control parameter

LI integer LU# of standard interactive

input device (system terminal)

LINES integer line count

IDIUM integer decision variable

IPORT integer # of desired S/V (1 - 5)

ILOW integer low port of desired S/V

IHIGH integer high port of desired S/V

ISTEP integer increment to step from low to

high port

1W integer delay between closing S/V port

and taking the DVN reading in

tens of ms.

V real pressure reading (raw data)

ISCR integer # of desired scanner (1 or 2)

ILOW integer low channel of desired scanner

INIGH integer high channel of desired scanner

LS integer LU# of the desired scanner

D real voltage reading (raw data)

AVRGE real average voltage as returned from

subroutine RPACE
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6.3. SUBROUTINE CHNGE:

PURPOSE: Change any element of the program control array CNTRL

on line and display any element of CNTRL.

ARGUMENTS: None

EXTERNALS: CODE, REWRF

COMMON BLOCK: CONTR; for detailed explanation refer to the

TXC03 description.

MNEMONIC ABBREVIATIONS:

C ... Change CNTRL (i) to new value

D ... Display current value of CITRL (i)

R ... Return to the calling program

Note: C is followed by the value of<<i>> and the new

value for<<CNTRL (i>> and D is followed by the value

of <<i>>.

ERRR MESSAGES: None

PROCEDURE: For more detailed information, study the flow

chart. After having assigned the I/O reference and reset

the line count, the operator is asked what to do. The input

in the first inverse video box specifies where to branch to.

i) Change CNTRL (i) to new value Input: C

The control character C is followed by the value of

<<i>> and the new value for <<CNTRL (i)>>. Each of the latter

data items has to be aligned to the right margin of the two
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following inverse video boxes. If the input is to be

compiled as ASCII code, the identifier 2H has to precede

the two input characters.

EXAMPLE A) Suppose, the time delay IW between closing

a S/V port and taking the DVM reading shall be changed to

1 second, which is 100*10 milliseconds. Enter

M 25O10-

and press the RETURN key. The subroutine responds dis-

playing the message CNTRL (250) changed from 80 to 100. Where

80 is the previous value of CNTRL (250).

EXAMPLE B) The character, used to display the just

acquired wave form in subroutine PACER shall be changed to

the asterisk ( - 2H* ). Enter

249 2H* blank, because subroutine

PICTR outputs this item

in Al-Format

and press the RETURN key. The subroutine responds

displaying

CNTRL (249) changed from 2H+u to 2H*L

where the add sign ( - 2H+ ) was previously used for the plot.

ii) Display actual value of CNTRL (i) (Input: D]

The control character C is followed by the value

of <<i>> and, only if the element CNTRL (1) shall be displayed

in ASCII-mode, the string <<2H >i . The data for <<i>> has to

be aligned to right margin of the second inverse video box

and 4<2H>> has to be centered in the third box.
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EXAMPLE A) Display the value for the cartridge reference

number, where the raw data files are located. Appendix A-3

(Program Control Array) reveals that you have to look into

CNTRL( 30). Enter

and press the RETURN key. The subroutine responds by

informing you that

The actual value of CNTRL (30) is 26.

EXAMPLE B) Display the first two characters of the name

of the raw data file, which are written into CNTRL (32). Since

the file name is ASCII coded, the ASCII-identifier <<2H>> must

not be forgotten. Enter

and press the REUN key. The subroutine responds by

informing you, that

The actual value of CNTRL (32) is 2HTS.

This information reveals that the last data acquisition was

a combination probe survey, since there all data file names

start with <<T5>>

iii) Return [Input: R)

Enter R; Now the subroutine asks, whether to clear

the informative responses, displayed by this subroutine

previously. Inputting anything else but NO initializes the

program to clear the screen.

Then the subroutine terminates writing the modified

control array back into disc file.
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6. 4. PROGRAM LISTING TXCO3

PACE 0611 FTN. 4112 PH1 TUE., 23 SEP., 1990

601 FTN4#LqO%0h

US! ~JJEGEX IDCD( 144), IFIE(3), iSIZE(W

St NO WARNINGS *2NO ERRORS *

BLOCK COMMONW FNU SIZE 00St
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PAGE 0002 FTN.. 412 Ph TUE., 23 SEP., 1990

007 CIVUFA/ iFUF(i664)

0609 COMMON / CIDUF / IBUF
0610 INTEGER ISUF(1664)
001 END

FTN4 CO"P!LER: HP9206U-t6092 REY. 1926 (790430)

NO UANINGS 8* NO ERRORS 8*

BLOCK COMMON CIDUF SIZE - 01664

219
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PAGE 013 FTN,. 4t12 PM TUE., 23 SEP., 1960

1111 VIIA CNTRL (2S6)

a SUCNqR CNL
Ills |.NT+ C.TL(2S,,

FTN4 COMILERi 4P92060-1 092 REV. L926 (790431)

88 NO WARNZNGS *8 NO ERRORS 88

BLOCK C1MMON CONTR SIZE 0 002S6
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PAGE 0664 FTN. 4t12 PM TUE., 23 SEP., 1960

o31 P ROGRAM TXCo3 (3,99)

0011. The oporutjnqf sy stem ATE IV 3 requests the date acquisition
30 proqra TXO 0 or the one sta transsonic compressor to be

*@ u, igpsrn pr grl TXCli consists of tht subroutines
1024 CHECK adCHNGE. Those acoes handle the equipnn n eck and002S th e on line modification of the control array. The oata

00 ~ control arrly CNTRL (dsc ! Cle 2F|KmP nd al le ~ali Virap

IBUF (disc f4It lBUFF).1028

0032
103 C Authort Mans N. Zeboe
3034 Date I M rch 12 1YSO

1044 C A detailed program description is available in the TXCO log.
007 Cli !~~ ~~~~~~~ ~ .................. . ........ ...........

,third .son progra n m 
4 ather . . . . . . . .t..

0040
%4COMMON / CONTI: / CNTNL AOTE MOSBOIEHS1o41

0043 8014TM CNRI'IA ('0047
0048 131 FORMAT (gxvw2OX08A2)

00 1 001 FORMAT (CAR7M3AtH0T3)
00 § 1201 FORMAT ( PF4G6T)
0054 I501 FORMAT (0CA")

O0 4 CALL REWRF W-,2)
06eg LZ 7 CNTRL (19)
00 F 1 CNTRL(SO) .LT. 7 OR. CNTRL(0, .GT. S GO TO 63
0059
0060 C
W l ' .Set interface bus and devices to remote control.
044 C0 04 4 C.. ..*- l. ..... .. .. ...... .......... ... ........ .....I. ....

0045 A
0066 ALL RMOTE )
0067 C ALL RHOTE (10)

FALL

0070 CMEl( 8, 801)
0071 WRITE (10,1061)
0071 (12,12$)
007 IRi (1,1 61)
0074
907S C ..................................................................

007 9 :Call subroutine indicated by MATLMIO).
3079 C6

1F 1 &IE13 MI: Rtft ~Aj j~jCNTRL(S1))
0663

loll ~ ees nefce bus anddvcs re etectel
1091

0096 CALL LOCL 4)'
0091

221'Il * . . . .l .. . . . . . . . . . . . .. . . . . . . . . . . .



PAGE 009S TXC03 4t12 PH TUE., 23 SEP., 1960

0g 1 STOP 077 017
0096 S TOP ITS 7&IZ9 oi ELI, 102)

FTN4 COMPILERt HP92060-t&192 REV. 0926 (790430)

*1 NO WARNINGS 2$ NO ERRORS *2 PROGRAM - 00220 COMMON 4 0000
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p

PAGE 066 FTN. 4s12 PM TUE., 23 SEP., 1996

SU3kOtJTINE CH4ECK (LO)

.. . . . .. . . . .. . . . . ....... . . .. . . .. . . .. . . .1102 CInstrumettion check.

fl03 .uIhort None M. Zabner

6111lea gram doscr tion is available Ln TXCO logq The
Comment statements match to the flow chart explanation.

Si COMMON / CONTR / CNTRL

Olt INTEGER CHTRL(2S6) ROLF NOCR(2) ICLR(3)
0114 INTEGER ADCHNLPAM6,pAiSTARTTNCRSTOPREP

SL LOFRfT('L. _ ' _..(,,: L. C(ONHTROL OUl
IM* C to -84V1 ...... 3R2j U
6119 tOt FORMAT (/OEnter instrunentation code"//

O13 Ion eelinA/

Ol223

012 Scanne&r /
01223.. Peater*"//" 042)|l|! L02FOHAT (/Entr/ ) LO HI02tX.&A2)

I 0 FORMAT W/ Scann/VCVl'V4 0013/" e. r4 sxovollaaa)
t o4 FORHAT (14 Ft3.b0")"

ltj$2 tOS FORMAkT (/'nter scanner 0, LO, H"lt?X.2A2)
i; O$*FORAT (/SX"Scanner 0"13/" Gh!;n "_,, 4%
109 THflAT (" Enter*//"1A/D channe1 racr mode "

0 Bad* pair S'tart count Incr ene nt
1130 *OStop count 9 repalitions"AV//

11HC FORf T ("A/ channel Pacer mode Blade pair*] •Start count Inre ,1 t op coun-.,
lilt 1 ** rep!T Lions"A2/ i1,t tiIt2ZIO0,I.tIt4,A2)

Check comp)letedO )
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111 149 FORMAT ((3A2))01 FORMAT (*FiR7M3AiHiT3")
S0140 C I',:,RMA'1',; ,HEPCK STOP

0 4j AATAANO&R /O0630339D,O040433B/
0143 DATA ICLR /0S124D,6tSSISB,06bS373/
0144

4S LI CNTRL( 19)
# o1 tLO 2 " E . LI ) WRITE (LO,100)

0148 C. i ........................................................... .
1149

lilt ZTE (LX, 101 ) NOIF I's)

* 0156 IF ( IDU .LT I .OR. IDUN GT. 3 ) GO TO 01
CS7 GO TO (02,05,20) IDIJN

. . . .I ..... .............. ......... ..............................
8166 CCheck 8/VI Input 8/V #, low part,~ high por~t.

I19 & i ..................................................
t64 RD ()IPORTZLOWIIHIGN0165 ST (LI, 149) (1 LR, =I,2

8169 .POAT .LT. 01 OR. IPORT ,GT. GS ) GO TO 02

0168 IF( O L T. 01 O. IW GT. 48 ) GO TO 02

JL 4coTIOR6 IHM .GT. 4 ) GOTO 02

0172 F ( (ILOW /2) .N. LOW ) ILQM n(ILQW/2)2+2
1 F ( (.E GH/2)* .HIE: HIGH ) LHzGa(IH GW/2)*2 2
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PAGE 0007 CHECK 4t12 PH TUE., 23 SEP., 1980

03 RIIE 6,, 6RTELO,103) IPORT

0176 LINES - LINES+38177 C ..................................................................

01 + C TE.................................................................. , 0I hane. Io...IISTEP
%'134 CNTRL( I)S016S V ACQN(IPORT XI I)

IIF ( EL .NE. LI ) WRITE (LO, 104) I,V
RITE (LI.14

04 LIN$ LNES I0189 GO T0 ;7

.Check scanner; Input scanner 0, low channel, high channel. .

1i C

kt ;'i 's . ............... .......itREAD L 1 (ICR*ILOWIHIGH

019"7 WRITE (LI; 149) (NOLR I=1,2)
( CR 2 ) L 5

1 R L . ISCR GT. 2 )GO TO S
8201 IF ( LO -ME. LI ) WRITE (LO, 106) ISCR

(191 WILTE (LI 106) ISCR
SLINES LINES+3

@210 C L PAC

0 eN IEIGH - IHIGHEl61902 6 C ..................................................................
SRead & output voltages.

9213 11 - 1-1
0114 D - SCANR(LSJ1It.1)I|II ;4EL .4E+ (LO, 104)Lo 11,0

IS6 6 ?L 16 4) thDWRT
0117 06 'LINES - LfNES t0t1 GO TO 07

6p 1 Check pacer| Input pacer €oistral parameters.: .. . .. ...
20 WRITE Il 01(OFIlI

RED LI. III$) A HeL IPAHQ.PAIRSTART+INCRSTOPREP
WIT (LI '149)(CRIiS

"RITE(LI t1)Lk!ADCHNLPAMOPAIRSTARTINCRSTOPREPNOLF6 11LINES - LiNES+2
;i CALkRPACE (ADSHNL,PAMO,PAIR,START,INCR,STOP,REP,AYRGE,I,LO)LN8•I"'

ii i i ... ................. .. .................. ......
A" hether to pe~r aoe oe pes

-_ -T O E. 6 WRITE (LO, 109)
END
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PAGE 0003 CHECK 4112 PM TUE., 23 SEP., 1960

FTN4 COMPILERt HP92060-t68092 REV. 926 (790436)

8 NO WARNZNGS 88 NO ERRORS 8$ PROGRAM - 01030 COMMON 0300
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PACE 0009 FTN. 41t2 PM TUE., 23 SEP., 1960

014 SUIROUTIME CHNGE

1249 C . Mdify centrol arra CNTRL(2S&) interactively.
62OC A thr M ansar M . L980o

1111 8i is available in TXCO log; The

62S3 C eoren To "an I c9nh flow chart explanations.
02S4 C024C I nbe user t...cha... aoto rray on l.... .....

O R/ NI M / CNTRL
NT R CM RL(2S6)fNTEUR INEW(3),NOLFNOCR(2),ICLR(3)

0 C F(ORMATI3 tCHNGE S*TAR T

IRA C I and now value of CNTRL(I) ... to
*64 chanat The desired :enn 14/
6S" I, 02SX... to display the desired element 1"

6 i0i FORMAT (A I, IX,3A2)
69 to0 FORMAT (I 3)

1 03 FORMAT ('C TRL('3") chan ad fran.".." 2HA2" .)
O 104 FORMAT (*CN RL(O ") chan ed fr m to ; U)0272 105 FORMAT (" Clear screen? Y S or NO "2A2)
~j3 106 FORMAT (OThe actual value :f ENTRL(010 s1;,j

107 FORMAT (OThe actual value of NTRL( ") s "
149 FORMAT ((3A2))

0II6 C FDR MAT s C,-NaE rop

115 ATA &&mom940 4339/
029 DATA ICL /1 43S,,ss 55 ,o06S37U/

gCR : CTRL(191,

I 8 ..................................................................
C :Input instructions from keyboarl.

0292 READ (LI, £01) IDUMI NTINEW
aRITE (LI, t49) (ICL* Iut 8)

,p IF ( DUI .EQ. 2HR ) GO TO 06
GO TO 01

iiii C ..................................................................
C Change desired element of control array CNTRL.

1304 C
C 02t

F300 ( INIU(2) .ME. 2M2H. GO O 013
NCTRL(CNT) - INEW(3)

03 FTL CORE
1 READ (INEU4 102) CNTRL(ICNT)

64 I j (M~E(2) .U.E. 2 W~1

9314 GO TO 01

I........... ............................................................................
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P AGE 00t0 CHIGE 4t12 PM TUE., 23 SEP., 1980

j321 Display desired eleent of control arrav CNTRL.C .

Ou s iA

SRIi GO TO 01

0332

C Terminate modification oP control array CNTRL; write it
03 16 Sback to the disc; return to calli~ng program.

0340 READ (LI, 149) IDUM
I I ,,o° .Q. 2"141 )0 To 07
IF C I CR .GT. 0 WRITE (LI, 149) (ICLR,Inl,ISCR)
R07 I RTE (LZ 149) ICLE0344 IbRkR L2

1346 END

FTN4 COMILER-: P92060-W i 92 REV. 926 (790430)

3 NO WARNINGS 3* NO ERRORS 3* PROGRAM - O061 COMMON * 00000
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7. UTILITY SUBROUTINE PACKAGE TXCOU

7.1. Description

Subroutines and functions, which are commonly used by

either TXC02, TXC02 or TXC03, are contained in the utility

package TXCOU (source code is saved in file &TXCOU; relocatable

binary code is saved in file %TXCOU). Thus the length of the

TXCOl, TXCO2 or TXC03 source files can be kept to minimum,

which allows editing and recompiling TXCOl, -2, -3 separately,

which saves time. When loading TXCO1, -2, -3, the load of

the utility subroutines has to be included using the multiple

search loader command (MS,%TXCOU). Since the utility sub-

routines and functions are short and straightforward, the

comment statements and program explanation included in the

code serve to describe them. The present section briefly

outlines the utility subroutine package.

Name Purpose Author

ACQN Positions Scanivalve (S/V) and Geopfarth

reads DVM

CNTL Closes scanner channels, which Geopfarth

control the S/V controller, HG78K

CURVE Computes coefficients for a linear McGuire

curve fit

ICON Converts a one or two digit inte- Geopfarth

ger into a two character ASCII

string
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trame Purpose Author

IPORT Interrogates S/V controller and Geopfarth

returns the present port #

PICTR Uses the (24 x 80 dot) CRT of a Zebner

terminal for a graphics display

of data acquired with the PACER

REWRF Data transfer disc file to pro- Zebner

gram array and vice versa

RPACE Triggers A/D through the PACER Zebner

and calculates the average

voltage

SCANR Closes scanner channel and reads Geopfarth

the DVM or digital counter

TIME Obtains date and time in ASCII- Zebner

format

WAIT Causes a defined time delay Geopfarth (Original)

Zebner (Modification)

REAL FUNCTIO14 ACQN

Arguments: INTEGER: IVALVE, IADES, IW

IVALVE - - - Desired S/V #

IADES - - - Desired port # of S/V

IW ----- Time delay in tens of ms between

closing transducer relay and

taking the DVM reading
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Example: The pressure on S/V #4, Port #18 is to be read with

the time delay to be 0.5 sec (= 500 ns = 50 x 10 ms). The

correct call is

IVALVE = 4

IPORT = 18

IW = 50

PRES - ACON (IVALVE, IPORT, IW)

or

PRES = ACQ1U (4, 18, 50)

In both cases the DVM reading is written into the real

variable PRES.

It is desirable to step forwards systematically and

sequentially through the required parts of a S/V in order to

reduce unnecessary wear. Whenever a S/V is scanned, the

operator should watch the data system closely. In some

cases (e.g. if the HP 9830 is brought on line) the HP-

Interface bus and the devices may be downed. If this hap-

pens when the program ACQN has closed the scanner channels

(on scanner #1) which either resets or advances the S/V the

S/V relay will burn out. To prevent damage, the operator

must turn off the power to scanner #1 immediately, then

bring the data system up again using the UP-command (see HP

manuals).

SUBROUTINE CNTL (ICHAN, IDEL, ISTEP, K)

Arguments: INTEGER: ICHAN, IDEL, ISTEP, K

ICHIN - - - Channel # of scanner #1 (LU# - 8)
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IDEL - - - Number of repetitions to close

the scanner channel

ISTEP - - Increment to step from 1 through

IDEL

K ----- Function code

K - 1 Close for 10 ms, wait for

150 ms; Repeat "IDEL" times;

return

K = 2 Close for 10 ms, wait for

4 sec; return

K = 3 Close; return

An example is unnecessary since the only subroutine to use

SUBROUTINE CNTL is the REAL FUNCTION! ACON, which is itself

a utility. The user won't have to deal with CNTL.

SUBROUTINE CURVE (N, X, Y, SLOPE, SECON)

Arguments: INTEGER: N

REAL: X(N), Y(N), SLOPE, SECON

N - - - - Number of data points

X(N) - - - Abscissa of data points

Y(N) - - - Ordinals of data points

SLOPE - - Slope of linear curve fit

SECON - - Intercept of linear curve fit

Example: Suppose the following (N - 6) pairs of data points

shall be approximated by a linear curve fit:

X (1) - 1.0 Y(l) - 105.6

X(2) - 2.5 Y(2) - 105.4
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X(3) = 3.0 Y(3) 104.8

X(4) = 5.0 Y(4) = 104.1

X(5) = 6.5 Y(5) = 102.9

X(6) = 8.0 Y(6) - 102.7

The situation is shown in the following sketch:

Y
+ deM' .~

AX

#W

44-

To obtain the slope and the intercept of the linear curve fit

(which is derived using the least squares criterion), program

CALL CURVE (6, X, Y, SLOPE, SECON)

and the results will be returned from SUBROUTINE CURVE

SLOPE - -.461

SECON - 106.247
233
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INTEGER FUNCTION ICON

Arguments: INTEGER: I, N

I, N - - - Two integer numbers to be added

ICON - - - The result of the addition (which

should not exceed two digits), but

ASCII converted.

Example: Suppose the data documentation page IPAGE shall be

converted to an ASCII-string named JPAGE. The correct call is:

JPAGE = ICON (IPAGE, 0)

or

JPAGE - ICON (0, IPAGE)

The bit structure, if IPAGE is 7110, is as follows:

15 0

IPAGE: 0 0 0 0 0 0 0 0 0 1 0 0 0 1 1 1

JPAGE: 0 0 1 1 0 1 1 1 0 0 1 1 0 0 0 1

ASCII-converted ASCII-converted

seven (7) one (1)

ASCII converted 71

INTEGER FUNCTION IPORT

Arguments: INTEGER: IVALVE

IVALVE - - - Desired S/V (1 through 5)

Example: The call

IWHERE - IPORT (5)

returns the present port # of S/V #5 and writes it into the

variable IWHERE.
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SUBROUTINE PICTR

Arguments: INTEGER: LO, NUMBER, NEWPG, ICL, ISIGN

REAL: AMPL

LO - - - - Defines terminal LU# (either 1 or 18)

NUMBR - - Identifier to appear in the "drawing"

NEWPG - - No significance! Will be altered by

PICTR

ICL - - - No significance! Will be altered by

PICTR

ISIGN - - Character to be used for the drawing

AMPL - - - Amplitude range of the raw data

returned to the calling program

Subroutine PICTR is designed for the TXCOl-subroutine

PACER, from which it gets the data through the COMMON block

CIBUF. PICTR uses the enhanced display capabilities of the

video terminal to produce a "drawing" which, of course, is

of limited resolution. It allows the operator to verify the

acquired raw paced run data qualitatively by checking the

"drawing" against the oscilloscope display. See the listing

of subroutine PACER, if an example is needed.

SUBROUTINE REWRF

Arguments: INTEGER: IREWRF, IWHATA

IREWRF - - Determines whether the array indi-

cated by IWIHATA shall be read from

a disc file into an array or whether

it shall be written into a disc file
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IREWRF - -1 Read data from disc file into

array

IREWRF - +1 Write data from array into

disc file

IWHATA - - Specifies the type of data to be transferred

IWHATA - 1 Array IBUF disc file IBUFF

IWHATA = 2 Array CNTRL ' disc file CNTRLF

This subroutine relieves the individual TXCO1, -2, -3

subroutines from the routine task of data transfer between disc

and program (CP).

Example: The four applications are:

i) Read the program control array from disc file CNTRLF::26

into array CNTRL: CALL REWRF (-1, 2)

ii) Write the program control array from array CNTRL into

disc file CNTRLF::26: CALL REWRF (1, 2)

iii) Read the raw data buffer from disc file IBUFF::26 into

array IBUF: CALL REWRF (-1, 1)

iv) Write the raw data buffer from array IBUF into disc file

IBUFF::26: CALL REWRF (1, 1)

SUBROUTINE RPACE

Arguments: INTEGER: ADCHNL, PAMO, PAIR, START, INCR,

STOP, REP, IPRINT, LO

REAL: AVRGE

ADCHNL - - A/D input channel to be selected (0...15)

PAO - - - Pacer mode (1 or 2)

PAIR - - - Blade pair (1...9)

START - - - Start location (in counts) for data scan

across the blade passage
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INCR - - - Step size (in counts) to scan across

the blade passage

STOP - - - Stop location (in counts) for data

scan across the blade passage.

REP - - - - Number of repetitions at each loca-

tion in the blade passage

IPRINT -- Flag to decide whether to output

intermediate information

MPINT - 1 Print all intermediate

data and suppress pointer

at the terminal

IPRINT =0 suppress printed output

and initialize pointer

at the terminal

LO - - - - LU# of device for printed output

AVRGE - - - Average voltage of paced run data

This subroutine is the control program to acquire data

from the A/fl converter in the synchronized PACER mode. (See

also the description of subroutine PACER (Section 4.5), where

the synchronized sampling is explained.) Although the (de-

coded) voltages from the A/D converter are REAL numbers

between -1.0 volt and +1.0 volt, the data storage uses an

integer array. Before writing the voltages into the data

array, they are multiplied by 10,000. Note that if one of

the PACER control parameters is out of the defined range, it

is set to a default value without outputting any warning.

The subroutine contains a large number 3f 1/0 statements
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which were necessary during the development of the TXCO pro-

gram system. In order to increase speed, the unnecessary

statements should be removed. A further improvement would

be a conversion from FORTRAN to ASSEMBLER programming lan-

guage. An example of a call to subroutine RPACE is contained

in the description and listing of subroutine PACER (Section

4.5).

REAL FUNCTION SCANR

Arguments: INTEGER: LU, ICHAN, K

LU - - - - Logical Unit # of the desired scanner

(either 8 - scanner #1, or 15 - scan-

ner #2)

ICHAN --- Scanner channel (integer)

K- ----- Instrument code

K - 1 Read the DVM

K - 2 Read the digital counter

Example A: To obtain the torque reading from the transonic

compressor test rig, which is fed into scanner #1 (LU = 8),

channel 36, program

LU W 8

ICHAN - 36

Km 1

TORQUE - SCANR (LU, ICHAN, K)

or

TORQUE - SCANR (8, 36, 1)

In both cases the DVM reading is written into the real varia-

ble TORQUE.
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Example B: To obtain the RPM of the Allis-Chalmers (central

air supply) compressor, program

LU 8

ICHAN = 15

K- 2

RPMAC = SCANR (LU, ICHAN, K)

or

RPMAC - SCATR (8, 15, 2)

In both cases the reading of the digital counter is written

into the real variable RPMAC.

Example Instrument Code Instrument Read

A 1 Digital Voltmeter

B 2 Digital Counter

SUBROUTINE TIME

Arguments: INTEGER: IMON, IDAY, IYEAR, IHOUR, IMIN,

ISEC

IMON - - - ASCII converted month of the year

IYEAR - - - ASCII converted last two digits of

current year

IDAY - - - ASCII converted day of the month

IHOUR - - - ASCII converted hour (24-hour clock)

of the day

IMIN - - - ASCII converted minute of the hour

ISEC - - - ASCII converted second of the minute

IMON, IDAY and IYEAR are obtained from the program control

array; IHOUR, IMIN and ISEC are obtained from the system
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clock through an EXEC call; all variables are returned to the

calling program.

Example: Suppose the system clock is set correctly and the

control array CNTRL is defined, i.e., CNTRL was read from

the disc file and adjusted to the actual conditions; then

the following code

603 FORMAT ("Date & Time: "A2"/"A2"/"A2,2X,

*A2" : "A2)

CALL TIME (IMON,IDAY,IYEAR,IHOUR,IMIN,ISEC)

WRITE (6,609) IMON,IDAY,IYEAR,IHOUR,IMIN

produces the following output:

Date & Time: $9/27/89 21:57

SUBROUTINE WAIT

Arguments: INTEGER: TWAIT

TWAIT - - - Time delay in tens of milliseconds

Example: To cause a defined time delay of 5,7 sec (- 5700 ms -

570 x 10 ms), program

ITWAIT - 570

CALL WAIT (ITWAIT)

or

CALL WAIT (570)

240



7.2. PROGRAM LISTING TXCOU

PAGE goal FYN. 9:S7 PM SAT., 27 SEP., 1980

0001 FTh4,L
0002 REAL FUNCTION ACQN (IVALVEIADESIU)
0003 C .................................................... .............

10042 : Position scannivalve IVALVE to port IADES and define ACON
006 C *the DYt outpu uoltiae. A time dnlay of (IWAITSI ~) orurs

between port s I ction and voltaqe measuremenv. U4,3VA is
triqqered b; issuinq HP-I subroutine TRIGR.

188 C nIrl obertI N. Ge pThr

PS'Pailed prora aecription is available in TXCO log. The
0012 variables are:
013 C IVALYE ... Desired S/V.
0014 C IADES ... Desircd S/V port S.
OOs C IAPR ... Present S/V port 0.

ASCII converted scanner channel.
08I C AQN . Transducer voltaqe as read from DYM.0018 € Im .. TLi delay factor.

1019 C0ot ~ cc............................................:................
C ositions scannivalye and reads DVM. Utilities.

0022 l1 IORMAT ("C")
0023 901 FORMAT (1" *5iS ERROR DETECTED IN REAL FUNCTION ACQN 4/
0624 S * *5*s CHECK FOR BAD PARAMET R IN CALL1 I-
0025 * *S*W IVALVE =0130 LADES s"130 IW -"i4/)
6026
05 ISTEPI t

01IF ( IAX LT. I :B. JXVfrE :aT j )
Itt t1 F (v< AD..LT. t :8i. ADtl S T: 41 go' TS 0t
0030 IF ( IVALVE .EQ. 2 .OR. IVALVE .EQ. 3 ) ISTEP = 2
0631
0032 C ..................................................................
0033 C
0034 C . Compare present port * to desired port#.
0035 CC! ° 33  01 oiAAA & kA6_L(D R .........................................

030 rDEL - iADES;IAPR0039 IF ( IDEL ) 03,04

00400041 C ..................................................................
0042 C
0043 C Desired port below present port; reset S/V
0044 C004S C . . . . . . . . . . ............................................

0046 02 ICHAN - ICON(IVALVE,4)0147 K = 2

0048 GO TO 0S
0049OOso C .................................................................

10 1 Present port is present part; close X-ducer relay & read

10S4 C ....... I.........I..................................................ass; 03 ICHAN -ICON(IVALVE,9)

0059 C

808 E Desired port is above present port; advance S/V.
6062 C0063 . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .
0064 04ICAN - ICON(XALUE,-1)
006S K - t
00660067 C ........ ;. ;; ;.. .-..... . .... .......................................
0087 C21 C Control S/V.

* ,71 05 ALL CHTL C IMAM IEL I!

1076 C FK .E oo0
00764
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PAWE 0002 ACQN 9197 PM SAT., 27 SEP., 1960

0077 C -Pquse and read transducer output voltage.
1076 C0oo° 7 .... ' i ................................................. ..

soAL WAIi (1W)
0691 CALL TRIGR (10)
0082 READ (10 *) DUM
0083 CALL TRIG (10)

lit 1 E N: 80*)

1086 RETURN
00971s80 E ................... ...... ;........................................
0090 C Error encountered; output error essagqe; return.

6091 C

0094 RETURN
0095 END

FTN4 COMPILERt HP92060-16092 REV. 1926 (790430)

88 NO WARNINGS 8 NO ERRORS 8 PROGRAM u 00237 COMMON * 00000
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PAGE 0003 FTN. 9:S7 PM SAT., 27 SEP., 1980

0096 SUBROUTINE CNTL(ICHANIDELJISTEPK)
0097 *, Closes scanner channel.
6099 C
099 THIS PROGRAM CLOSES SCANNER CHANNFL "ICHAN"
100 IL* TIMER N STEPs HF "ISTEP" BA UPON

0101 C PROGRAM OPTInNS SPECIFIED BY "K". (ICHAN MUST
0102 C BE AN ASCII-CONVERTED INTEGER.)
0103 C
@104 C K FUNCTION
0105 C -------------
0106 C I CLOSE FOR t-MS WAIT FOR
0107 C 10- MS. REPEAT *IDEL" TIMES,
0108 C
0109 C 2 CLOSE FOR 10-MS WAIT FOR
0110 C 4-SEC RETURN.
01t C
612 C 3 CLOSE RETURN.
0113 C ---
0114 C
011S C AUTHOR, R.N. GEOPFARTH,LT USN
0116 DATE: JAN 79
0117 C

C GO TO(i00,200,300),K

0120 100 DO 10 1ut IDEL ISTEP
0121 WRITE(S 6b)ICHAN
122 CALL WAfT(t)0 23 WRITE(S.62)
0124 CALL WAfT(tS)
0125 10 CONTINUE
0126 RETURN
0127 C
01 200 WRITE(8 60)ICHAN
0129 CALL WAIT(1)
01G0 WRITE(8 62)

0134 100 WRITE(8,6OIICHAN
0131 RETURN
0136 C
0137 60 FORMAT(A2)
0138 62 FORMAT("C")
0139 END

FTN4 COMPILER: HP92060-16092 REV. 1926 (790430)

8I NO WARNINGS $5 NO ERRORS $5 PROGRAM * 00088 COMMON * 00000
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PAGE 0004 FTN. 9t57 PM SAT., 27 SEP., 1990

0140 SUBROUTINE CURVE (NXYSLOPESECON)0141 C ................... I.................... .........................
0141 Eji4 Con ate linear carve fit using least oq-.are reo method.

CCAu or: AlQn . McGuire
045 C Datet FebruAry 21, 1980
0146 C A detailed proqran description is available in TXCO loq. The
147 connnt state o and statement numbers match to the ones

Ituse d in the flow chrt.
0149 Celse .C ...................... ;.... ............... ................... .

0150*C Com i linear curve fit.

0M53 SUMPO - 0.
0154 SUMEO a 0.

UNP a 0.
!UME2 - 0.

01S7 DO I Isi N i
else SU0EO = UAEO + X(I)
01S9 SUMPO w SUMPO + Y(I)
0160 SUMUP - SUMP + (X(I)*Y(I))
0161 01 SUME2 a SUME2 + X(U)*X(I)
0162 RN a FLOAT(N)
0163 SNUM a (RN*SUMVP) - (SUMEOSSUMPO)
0164 SOEN a (RN*SUME2) - (SUMEO*SUMEO)
0t6S SLOPE - SNUM/SDEN
0166 SHON - (SUMPO-(SLOPE$SUMEQ))/RN0167 RETURN
0168 END

FTN4 COMPILER: HP92060-t6092 REV. 1926 (790430)

*8 NO WARNINGS $1 NO ERRORS 5* PROGRAM - 00176 COMON u 00000

C,

C

C
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PACE 000S FTN. 9:57 PM SAT., 27 SEP., 1980

0169 INTEGER FUNCTION ICON (1,N)017 0 C .... ..............................................................0170 C

A Converts into or nu.nbers into ASCI string.
Author: Rooer H. Goopfarvh

01 4 Date: January 31, 1979117S C ceu~ o¢tesmz ~ f he program the program
0t76 E . escription i: Tin~uadea n "nhipex.

0O77C 1. " . i. £nteqer numbers to be added.
0178 C Id ... integer number to be converted into ASCII.
0179 C ICON ... 2 - choracter ASCII string to be returned
018 t ......................................... . .. .. .. ..............

0182 . Converies integer to ASCII-string.0183 100 FORMAT (12)
0184
0s 8 5  IC u+N

01l6 IF I IC .LT. 10 ) GO TO 01
0187
0188 CALL CODE
0189 WRITE (ICON,100) IC
0190 RETURN
0191
0192 01 ICON - IC+30060B0193 RETURN

0194 END

FTN4 CONPILER: HP92060-i6092 REV. 1926 (790430)

8$ NO WARNINGS $8 NO ERRORS 8* PROGRAM - 00036 COMMON * 00000
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PACE 0006 FTN. 9,57 PH SAT., 27 SEP., 960

0195 INTEGER FUNCTION IPORT CIVALVE)
9 Interroqtes ocannivazlve.

19 VE" AND CONVERTS P RT ADDRES
0200 C INTO A DECIMAL VALUE.
0201 C

11003 VARIALSst
0204 IYALVE - DESIRED S/V
520 C P a S/V INPUT UFFER

0208 C IPORT -DECIMAL S/V ADDRESS
0209 C
l UT:R OR' S&.EOPFARTH,LT USM
0212 C
1113 LU - t4 + 21003

14 CALL EXEC(2,LU lVALVE*2S6,-1)
CALL EXEC(,LUIIP,-t)

0216 IPmIP/2S6
0j17 MSD a IAND(IP/16 79)
02Is LSD - IAND(IP 17b)
0219 IPORT - iO*MSD + LSD
0220 RETURN
0221 END

FTN4 COMPILER: HP92060-i6092 REV. 1926 (790430)

*3 NO WARNINGS $* NO ERRORS *3 PROGRAM • 00064 COMMON a 00000
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PAGE 017 FTN. 9:S7 PM SAT., 27 SEP., 1930

0222 SUBROUTINE PICTR (LONUDR ,NEWPGICLISIGN,APL)0223 C ..:............................. .... ... ..... I.....................0223 C ~p

wIS 9 Use terminal screen for graLC display.

S. I ..................................... .........11 C Use CRT to $ isplay the acquired dala.
OMN / CIDUF iIL

NOAL CLR(64)
0231 INTEGER IUF(1664)

INTEGER NOLFNOCR(2) ICLR(3) PLOT(9)INTEGE BLACK(2).GRET(2),WHITE(2),DG¢2),LN(2),TEXT(20),HJF(3)
%W4A ENOLF /006S3

0235 DATA NOCR /0000339,0404339/
DATA ICLR /015S249,0iSS15B 006S379/
%ATA WNIT /054460

0239 DATA GREY /015446B,062112B/
0240 DATA HJF /O1SS1OBOiSS12,01SS062/
0141 DATA ICLEAR /2H /
1 42 C ow(RMATs P X CTR START
0243 1801 FORMAT (2A2,79X&3A2)
244 18903 FORMAT (A2*44I3 r"I3"CF IursI*3"4 "0A2)
04S L805 FORMAT (2A2,SX 2AZ f A2 6X 3A

%0246 1806 FORMAT (A2" dur-fi3-C4F6.3)
0247 1807 FORMAT (2A2 9X 2A2 iX 4(2A2,1SX,2A2,1X),2A2,6X)
0248 1809 FORMAT (" -S.3,4Fi6.1)
Q49 1817 FORIIAJ (BA2)

WZSO 1819 F RMA (A2"a 3*r3"CA1,2A2)
02S1 F*- (JR mXTs P :CTR !STOP
0TF ( IFRST EQ. 1 ) GO TO 21

IFRST w I
IN4 NEWPG a 1
02S5 21 IF ( NEWPG .EQ. I ICL a0

0 6 IF( LO -EQ. I ) GOTO 01
He ) GO TO 02

.0 9 GREY2Z)

LN( ) BLACKW
S0263 03 DGM ) WHITI~)

0264  9G(2) a WHITE(2)
0265 IF ( ICL NE. i ) GO TO 25
0266 C ......... ..................................... ..................
0267 C
0 68 C . Clear dots in frane w/e erasing the fram.

... .. .........................................................
LI 71 11 INOUS a 11

0 OCLLF CODEWRIE (PLOT 1819) 9LACK(1),IROW,ICOL,ICLEARNOCR

927 WRITE (LO,1817) PLOT

0279 X
080 12 IF (CLR(I) 6GE. X-G.5 .ANo. CLAI) .LT. X.0.S ) NUPDN " JIi = 11-NUPDN

ICOL a 7+1
0283 CALL CODE

4 3 I0R13 f. P 0 .t g 3L AK( ),IROWICOL,ICLEA4t,NM CR

Get the curve in the forml required by P1CTO.

mO,04 1=1,2S6,4

04 1L() - IIr!)(I)10000.
XMIN - CLR(1)CXMAX a CLR()
IF C ICL .EQ. i) GO TO 43
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PACE 0008 PICTR 9tS7 PH SAT., 2? SEP., 0980

0299 Do 41 I-t. 4
IF ( CLR( ) .GT. XHAX ) XHAX a CLR(I)

as 41 IF ( CLR(I) .LT. XHIN ) XMIN a CLR(I)
AHPL - XMAX
IF ( .S(XMIN) .GT. XHAX ) A4PL a -XHIN

0I3 IF ( .,PL LE. 0.001 .AND. APL GT. 0.000 ) AMPL- 0.001
0304 IF (C PL .LE. 0.002 AND. AMPL .GT. 0.001 ) AMPL= 0,002

%ill %7k F % A: %9ko :8: %:o21 1 %%: S:AI
0367 IF (AMPL .LE. 8.050 AMD. AMPL .GT. 0.020 ) AMPLO 0.050
o308 IF AMPL LE. 0.100 AND. AMPL GT. O0.00 ) AMPL. 0.100

HNi MF :H$FI ±: 1:181 :%B: M$~ :ST: SA&SS %APk: 8:0
0311 IF AMPL L 000 AND. AMPL 0.500 ) AMPL 1.000
@312 IF ( APL LE. .000 .AND. AMP. ', 1.000 ) AMPL .000, L 11 11 , , .: ,. L :8T: :888 I M;L:11:1°IF I AAAP2:S 2B: ~ :: :S
0315 43 CONTINUE
0016 DO 42 It 64
03f? 42 CR3I)103is IF (NEWP .ME. I) Go TQ31
03 9 C .................................... ....... .......................

031 9 C
1111 9 :Now fram~e.

00 ................ i : +# + ; 6 .. . .. .. . .. . .. .. . .. .

0324 0S WeIr (LO,O 817 1) LNOLF

0327 DO lot.,9
06~ WH ( 10JI a , N 1 ;t,LN,G,LN,G,LN,3G

0330 DO 07 lot,9
@331 07 WRITE (LOti807) BGLNf,LN DGLNSGLNDGLNMBG
@332 WRITE (LO 1905) SG,L DCG, L CK

Ct i ..................................................................
8I 7 C Label the .xi.ting famo.

a C
o338 c ... ....... . . . . . . . . . . . . . . . . . . . . . . . .
4 31 ZO - 0.

01441 IROM1PW a 0A*G
0343 ICOL a 8
0344 WRITE (LO,1803) VLACK(1),IROWICOLNUM9RTEXT

4S IROW I
0346 ICOL 2
0347 WRITE (LO1806) BLACK(i),IROWICOLAMPL
@346 IROW w i

1198 V*R 6WE 'LSO 906) 9LACKCI),IROW,ICJL,ZERO
03S1 WRITE (LO,1906) BLACK(1),IROW,ICOLAHPLH
U . . ...................................................................

E Plot curve into frame..

C I

1ASS0 09 JI=L,21
69 DO 9 I-ia
066
61 09 IF( CLAMI) GE. X-O.S AND. CLRtI) ,LT. X+O.S ) IUPm4 a 3

0363 IRO 1-NUPDM . ..
IP61 ICOV 7*1I 

"

4,C Cop

66 RIT ( LOT Ii) 3LACKU),IROW,ICL,9ISG,,, R
0367 10 WWITE (LO,1617) PLOT

ARLL CODE

wI R (P T 181), LCK(I)I.'OtWICOLICLE14(a K
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PAGE 0009 PICTR 9:S? PH SAT., 27 SEP., 1960

0374 END.

PTN4 COMPIL&R: HP92060-6892 REV. 1926 (790430)

8* NO iARNINGS 3* NO ERRORS 3* PROGRAM u 0134S COMMON * 00000
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PACE 0610 FTN. 9:S7 PH SAT., 27 SEP., 1963

137S SUBROUTINE REURF (IREWRIWMATA)
1376 C ................................ .............................

This subroutine rquds (IRUR a -1) or writes (IREWR - +t) of
of a array specfied by LbiAIA.

0380 C Authort Hns . ZebnerC Date .: Febraury 083, t980

mnent statements natch I I a w c plan Tions.
6384 C
0385 C

*rrc rrty.
0388 COMMON / CONTR / CNTRL
0389 C COMMON / CA / A
0J0 C COMMON / FMP / IDCBIFILEISIZE
63Y1 c REAL A(6)
0392 INTEGER IDUF(1664)0393 INTEGER IDCSl(44).IFILE13)ISIZE(2)
6394 INTEGER NOLF NOCRt2),ICLR(
0395 DATA NOLF /606S37B/
0396 DATA NOCR /000033B,0404339/
0397 DATA ICLR /01SS249,0tSSiSB,006379/

039 101 FORMAT (" RE RF ,ARRAY ISUF(b64) DISC FILE IBUFF
6400 *:00!26")
0401 102 FORMAT ( REWRF DI C FILE IBUFF:00:26 ARRAY IUF(t664)')

1 t03 FORMAT (" REWRF : ARRAY CNTRL(2S6) DISC FILE CNTRLF:OO:26"

0404 104 FORMAT ( REWRF : DISC FILE CNTRLF:00:12 ARRAY CNTRL(2S6)"
6405 )
0406 t0S FORMAT (0 REURF t ARRAY A(2S6) DISC FILE AF:00:26")
407 106 FORMAT (" R WRF : DISC FILE AF200:26 ARRAY A(2S6)")
0403 107 FORMAT (" REWRF : ERROR RETURN (IWHATA *"13")")
0409 108 FORMAT ("IBUFF ")
0410 109 FORMAT (OCNTRLFO)
411 118 FORMAT (OAF ")
0412 12t FORMAT (" CALL OPEN (IDCDIERR,-3A2-",12","12"-,12,0140
0413 *) failed; STOP*21X"")
0414 122 FORMAT (" CALL LOCF (IDCBIERR.IDU,IDUMIDUMISZZE(t),I
0415 SDUMIDUMISIZE(2)) failed STOP D*)
6416 123 FORMAT CALL (IDCbIERR) fqiljd STOP*42X"")
10 24 FORMAT CALL READF (ODCB,1ERR,IDUF 3T 120,0O) f i41; tSledASTOP-E7X--)

84t FORT (" CALL WRITF (IDCBIERRIBUF,-I3","I2*""2
* )  fai

0420 C led- STP.26X.')

S126 ORMAT (- CALL RITF (IDCb;IERRnCTRL 3 buIck l f 2r ) ta

644 CALL4 ( CODERT DCERCTR,1--2--2)f

0424 *iledd STOP"2bXO")

0425 128 FORMAT ("LE08 (IDCBIERR, I3-,-I I2m) failed4~i 6 SjTOP"27X--)

48 t29 RMAT (0 CALL WRTIF LIDCI)IERRAIL3EP CI2-CRII*) failed
0429 * STOP"26X ")
4i0 t31 IRMAT ( CALL CLOSE (IDCDIERRD 0) U IE1),d D STOP"400 E

0432 ISECU 0" 0433 ICR a 26 i
%414ST IF IWH TIO2) . T 'H T ,O IMATA GT I 2 ) GO TO 40

0436
0437

14 0 C . . -... . .... .. .... .... . .. . . .. . . .. . . . ....... ...

44t C Integer array I SUF be ing written bac and forth.

0444 S ....... ..........................................................
044S WRITE (IFILE 109)|p+ PL 11 +ff l ++8+ER++Fi Et|OT",ISECUICRIDCS
0449 WRITE (LI, 121) IFILE,IGPTN,ISECU,tCR,IDCES
449 STOP I

14S0 it CALL LOCF (IDCD,IERRIDUMIDUM,IDUM|ISIZE(l),IDUMIDUMISIZE(2))
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PANE 0011 REURF 9t57 PM SAT., 27 SEP., 19o

04SI IF lIERR .GE. 0 ) GO TO 12
04S2 WRITE (LI, 122)
04S3 STOP 204,14 12 CALL RUNIF (J111,,IR

5 12 F ( ER .£_ a ) 10 TO 13
04S6 WRITE (LI, 123)
04S7 STOP 3

L ~(1)*IZE2III 1.3 1[IZE(1) : 1111 (1)8 IZE(2)

0468(.E. 0 ) IRITE (LI, 101)0464 : ;1. ) 8 TS 14

0461 1) LLE),NiN

0471STP

047 t CALL RATF (IDCIERR 0)
0468IF ( ER .GE NT Eit, 102)

0463 IF ( ZERR .GE. 0 ) GO TO 16
046S WRITE (LI) 42) ILLENNUM
0466 STOP 4
0472 i6 CALL WROSE (IDCBIERR 1UO) L

0469 IF ( IERR ,GE. 0 )GO TO L6

474 WRITE (LI, 30)
0475 STOP 6

0476 17 RETURN0477
147

o48 c ........... ..........................................
@490 C
14 f .E Integer array CNTRL being written back and forth.

C14 c .. L O.............................................................048 20 CALL CODE

04U WRITE C FILE t09)

14V CALL R OPE .I .'IERR. FILEIOPTN,ISECU,ICQ,IDC3S)
14 UNITE (LI, 121) IFILE,IOPTN,ISECUICR,IDCSS
0490 STOP it
0491 21 CALL LOCF (IDCVIERR IDUIIDUNIDUMISIZE(1),IDUMIDUMNSIZE(2))
0492 IF ( IERR .GE. 0 ) 6O TO 22
0493 WRITE (LI, 122)
0494 STOP 12
0495 22 CALL RWNDF (QDC8,IERR)
0496 IF ( lERR .CE. 0 ) GO TO 23
0497 WRITE ELI, £23)
04V8 STOP 3
499 23 ISIZE(1) a ISIZE(M)/2
56 IF €  -ER ISZE(1)RISIZE(Z, 4)

8191 24 CALL READF (IDCI,IERR CNTRL IL)0S4 F ( LERR .G. 0 ) NRITE MI 104)

14L, 5 l.,)E50?NL9 26
2S CALL WRITF (IDC9ER CMT IL)

list IF ( ZERR .GE. o RTE L, 103)

0S12 STOP 1513 26 CALL CLOSE (IDC9,TERR, O),s4IF 4 IjRR 0 o 0 TO 27
IItUNITE ELI,

1 t 27 TRETURN

................................ ......................illg Relarray A being written back end frh

OS630 CL a
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PAGE 8012 *REWRF 9:57 PMA SAT., 27 SEP., 1996

0527 C WRIT (IFILE 110)
041M ~ CALL OPEN (IDCB,IERR 'F'LE InPTN,ISEUIRICS
0F 7 2 rT ERR .GE. 0 ) I EUIRICS

0 8 RS; 21I 121) IFILE, IOPTN,ISECU,ICR,IDCBS
OS2 C 31 CL OF (IDCD,IERR IDUM,IDUM,IDUM,ISIZE(1),IDUM,IDUM,ISIZE(2))
as3C IF (IERR GCE. 0 ) 60 TO 32

056~ 32 CALL RUNDF (IDCB#,X
IF ( IERR .GE. N) O TO 33
W 6E2~ 123)

0540 C 33 ISIZECi) - ISIZE(1)/2
OS41 C IL ISIZE(L)*ISIZE(2)

054 IF ( JKER :13. 01 ) 88T 1LI 106
OS4 C I4 CL IERRF .GE9 0ER A OLO)3
CSSC IF(IR R I) TE (LI, 12806)ENJ

0IF C IERR .GE. 10)
a C STOP RR

0S42 C 3 RIT CA L I, £2IDENNAIL

0010 8 IF36 R :RE 0E (CBER)T 37ll
0556 C WRITE CLI, £30) IEU
0557 C STOP 2S

til C 37 RETURN

0565
0561 C . .* . .
0564 C .Erree; IWHiATA is not defined.

0 8IWHATA =-IWNATA
0 69 RETURN

0570 END

FTN4 COMPILER: 1P92060-t6092 REY. 1926 (790430)

SW NO WARNINGS 0* NO ERRORS 32 PROGRAM a01148 COMMON 00400
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PAGE 0013 FTN, 9:-7 PH SAT., 27 SEP., 1990

6571 SUBROUTINE RPACE (ADCHNLPAMOPAIRSTARTINCRSTOPREPAVRGEIPRIN
0572 *T#LO)§ 3 C ................................................................. ..

1 Interface progran to trigger HP A/D converted throuqh pacer.
057 C Author: H ns M. Zebner
0I C Doa March 20, 1990

I Detailed proqrm description is available in TXCO log.

80 Triggers A/D through Pacer.

COMMON / CIBUF / BUFR
0584 COMMON / CONTR / CNTRL

asesINTKCKR DLIFR(1604) CNTqRL( 256)
Rp INT R A CHNL,PAM6.PAIR,START.INCRSTOPREPNOLFICLR(3),WHERE,,
0 5 *ENEP

DATA NOLF /006S379/
591 DATA ICLR /0iSS24B,01S1SB,0065379/

0 92 DATA MASK /1777009/
0 93 DATA FSVLTG /.1E01/

0 9S C PCRm^,Tr3 RPACE c.TA,.r T .
94 10t FORMAT (/ 9X" ENTERED SUBROUTINE RPACE ("I2,MI1,NI2,inI6w uI2,

9197 *16" 0I2" AVRGE "It" "12")")1l 02sFORA T UFCON)OXAVdGE :3X"ICOUNT3X" IDLAD-iXREP"SX" IBUF4X" IDUFSXRDU

0600 103 FORMAT ("Pointer at *3"2)9010 104 FORMAT (("".
1h2 0S FORMAT (2fX;I- [.T2,2tSI~XF,.XI .2

060 f 107 2 FOMA 7X- 6QgP!TjFD 2jUtRU||TXNF RPACE (I'' .I''&,I"

in lblu FRnfT __%_7on* lux"-

In-c 149 FORMAT ((3A2))
46 _ W ORMATY*3 RPACE 183TOPitl

0612
04 13 C .................................. ...............................

0S614 C Check the input variables, If one is out of range, it is
4614 C set to the default value. No warning is displayed.

9W C Ct ii i l ................................................... .
19IF ( IPRINT iEQ. 0 ) GO TO 01

IF ( LO EQ A.D LI ) GO Tn 01
!% t~t (IA 1St ADCHN,PA , PAIRSTART,ICRSTOP REPIPRINTLO

01 ADChHAL GT, i5 ,OR. ADCHNL ,LT, 0 ) NIF ( PAMO ,GT, .04.~ PANO .LT 0 ) PIO
IF AIR GT 9 OR. PAIR LT. 2 ) ;I

IW Ur '61T TqT.
061 IF ( INCR ,LT, I ) INC 1

IF REP ,LT. A ) REP

Check input variables for logical errors.
417 C i ii . . SIA?'' * ..... i'm'b ... ................... ,l.

4 F..R 9r1 -$TART INCR " STOP-START044

IA C ...................................................................
4 Gt adjusted START and STOP, depending on selected PA.O
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PAE 0014 RPACE 9:57 PH SAT., 27 SEP., 1980

0647 ..............................................................
0646 GO'TO (03 02) PAtO
0649 02 START u (ATART + 2S6*PAIR) + t00003
ftsa STOP a (STOP + 2S6*PAIR) + 1000003
6s1 03 IF ( IPRINT NE. 0 ) GO TO OS

86S2 ICOUNT = 0
DO 04 IuSTART STOPINCR

04 ICOUNT - TCOUAT 1
ID FF - ICOUNT

F(IIF 4 4) SO TOSGS COERR = (64/Z F )
0 CUNT - 0

0660M 6 ................................................................
@66S C Start acquisition loop.
0665

0660 ....... 6.......................................................
@663AURGE -0

0669 WHEREP i 111t :F ( 0PRIT . 0P R WRITE (LI, £03) NOLFU7DO K 0 to STARTiSTP, INCR
0672 ICOUNT I ICOUNT +
0673 WHERE (ICOUNT*64)/IDIFF

( WHERE CT. WHEREP .AND. IPRINT .EQ. 0 ) GO TO 06TO 011
0676 06 WHEREP a WHERED 1I 07 TE ( I 104) (NOLF:KulICORR)
0679
06890
0681

068O4 C R epeat A/D conversion at selected point REP times.

0688 BUFR(ICOUNT) a 0
0689 DO 08 JulREP I
0691 ~AL (I[9IRP3,)

0692 CALL EXEC (1. 20 BUF.I.ADCHNL,0)
0693 IBUF - IAND(tBUO MASk)

"694 R.F - FLOAT(IBUIO)/32748. + ADUF
6" IF( IPRINT .EQ. 0 ) GO TO 08
0696 WRITE (LI, 105) ICOUNTI, IS3UF3IBUF1 RDUF BUFR(ICOUNT),NOLF
0697 I o .. L .. o EC O ) GO TOGS

SRIE (YO, 10s) ICOUNT,!;?,JiUF,IDU0,RDUF,3UFR(IOUT),NOLF
:69 Be CONTINUE6760 DUFR¢ICOUNT) a C(RBUFIFSILTG)/REP)*1000

0 0704 AR GE 1 AVRGE +UR(CONT)
0;o IF ( IeIT . 0 ) NO TO 10

S070( LINES .LT. 20 ) CO TO 09

179 WRITE (LI, 149) (ICLR,K0,LINES)
09 9_8. EQ. LI ) 9O TO 10
1 CNT o10 o RGEICOUNTIREPh.UFISUF,RUF,VFR(ICOUNT)

........................................................
l 7 C Stop date acquisition loop.

iI F ......................................

Il AURGE (* GE/ICOUNT)/i00
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PAGE 001S RPACE 9iS7 PM SAT., 27 SEP., 1960

0723 IF IPRINT EQ. 0 ) GO TO 11

0724 LINES a LlNES+1
072S WRITE (LI, 149) (ICLRIstLINES)

71LORITE (LI, t07) ADCHNL,PAMO,PAIRSTARTINCRSTOPREPARGEIPRINT.
O72S IF ( LO EQ. LI ) GO TO it
072 WRITE (LO, 107) ADCHNL,PAMO,PAIR,STARTINCRSTOPREP,AVRCEIPRINT,
0730

t7F( IPINT .ME. 0 ) GO TO t2
0736 WRITE (LI, t08)

11 12WRITE (LI, 49 ICLR

FTN4 COMPILER: HP92060-1&092 REV. 1926 (790430)

8 NO WARNINGS 88 NO ERRORS $* PROGRAM * 00973 COMMON * 00608

I

I.



PAGE 0016 FTN. 9:57 PH SAT., 27 SEP., 1980

0740 REAL FUNCTION SCANR (LUICHANK)0741 C ... ............................. I...................... I..........

0742
74fl 2 close relay ICHAN on scanner LU and read !he instruttent

4ndicc ed b K.874S C Authort Robert M. Goopfarth
074 j Dates February 31, 1979SDet iled pro2 ram description is available in TXCO loq; the
41 var able ar :

0749 C LU ... LU* of desired scanner (9 or 15).
07eC CHNSanrchannel (AnCo o).

: ICI ... canner cnannel (ASCi?).
07S3 C K ... rumlnT code ( DYN a I / Conter - 2 ).
8 754 C......................................... .......................

3.tlos.esAllcnner and reads DVN, counter.

0757 801 FORMAT (*C*)
075 1001 FORMAT (OT3T34)
0759 t201 FORMAT (NT-)
0760 1501 FORMAT (KC*)
076107 WRIT[ ( 8, got)

764 ltlTE 1S.801)

C - ICON(hCHANO)
0765 WRITE (LU t01) IC

GO TO (01,02) K

0768 01 CALL TRIGR (tO)
0769 READ (10 *) DUM
0770 CALL TRIGR (10)

SADO (J0, 8)SCANR
0773
0774 02 WRITE (12,1201)

IMS READ (12, *) SCANR

%l 03 IT~I,(LU, 901)

077? IND

FTN4 COMPILER: NP92060-16092 REV. 1926 (790430)

3 NO WARNINGS 8 NO ERRORS 5* PROGRAM - 00104 COMMON - 00000
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0780 SU99OUTINE TIME (IMONIDAYrYEARIHOURIMINISEC)0781 C .... ...............................................................
0781 C

17 Got date and tin* and convert the variables to ASCII
0765 C .......... .................................... ...............
0786 o* eos date and tint ASCII string. s
9877 COMMON / CONTR / CNTRL
0788 INTEGER ITIME(S)
0799 INTEGER CNTRL(2S6)
0790 901 FORMAT (M ERROR DETECTED JN PROGRAM TIME*/
791 CALL EXEC (11, IE)--/)0792

0793 IMON - 2H$$
0794 IDAY w 24$S
079S IYEARS 2H$$
0796 IHOURu 2HS$
0797 IMIN a 2m$$
0798 ISEC a 2H$$
0799 CALL EXEC (tl+tOOOOO9,ITIME)0000 GO 0O 02
0801 01 GO TO 03
0902 02 CALL ABREG (IAI9)
0603 GO TO 04
0804 03 IMON a ICON(CNTRL(1),0)
0905 IDAY a ICON(CNTRL(2),O)
0606 IYEAR a ICON(CNTRL(3),0)
0807 IHOUR a ICON(ITIME(4),O)
0808 IMIN = ICON(ITIME(3),O)
0609 ISEC a ICON(ITIME(2),Q)
00o RETURN

14 6j~N , 901) IA,IB
0913 END

FTH4 COMPILER: HP92060-16092 REV. 1926 (790430)

NO WARNINGS *8 NO ERRORS $8 PROGRAM S 00146 COMMON - 00000
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0814 SUBROUTINE WAIT (TWAIT)Gets C . ...............................................................

0 co Cause a defined time delay of TWAIT*1O milliseconds.
a Authori Hans M. Zebner
0819€ Date: February 13, 1990
0820 C Because of the sinlicity of the proqram the program
f8il C .description is included in this box.
0 C T ... esired time delay is (TWAITU.) milliseconds.
0823 C THOW ... Present tine.
Be24 C TM(S) ... Input time buffer (required for EXEC call).
sill C TSTOP ... Final time.

0827 C ..................................................
0829 S Causes a defined time delay. Geopfarth, Zebner

0929 ~ kjT T GER (T)
0831
0 01 CAL. EXE$ ,il,TM)
003 THOUR a TM(4)
0634 TSTOP - TM(1) + TM(2)*100 + TM(3)6000 * TUAIT083S
0836 02 CALL EXEC (iiTM)
0037 TNOW - 1M(1) + TM(2)*t00 + TM(3)*6000
0838 IF ( T;(4) .NE. THOUR ) GO TO 01
0839 IF ( THOU .LT. TSTOP ) GO TO 02
0840

QJ4 RELURN

FTN4 COMPILER: HP92060-16092 REV. 926 (790430)

5* NO WARNINGS $ NO ERRORS $ PROGRAM a 00087 COMMON 0 00000
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8. DATA REDUCTION PROGRAMS

Three data reduction programs can be initiated from

within the TXCO system. They are the following:

(i) Program REDAB (Enter 9)

This program was written to reduce data from the

A-B Kulite probe system following the method given in

Ref 2, and outputs distributions of velocity magnitude

and flow angles.

(ii) Program REDCO (Enter 10)

This program reduces survey data taken with the

combination temperature-pneumatic probe and outputs

distributions of pressure rise, temperature rise, Mach

number, flow angle and losses.

(iii) Program REDST (Enter 11)

This program reduces data taken from fixed in-

strumentation and outputs the steady-state performance

of the compressor.

The above programs are documented separately.
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9. CONCLUSIONS AND RECOMMENDATIONS

The large quantity and variety of instrumentation used

in the transonic compressor test facility required that data

acquisition programs be provided for the different types of

data. This was achieved using a particular program structure.

Data reduction programs were strictly separated but geared to

the acquisition modules through the use of standard data ar-

rays. The data acquisition programs TXCOl, TXCO2 and TXCO3

have been described in detail and the operator commuands are

explained. The reduction programs are to be documented sepa-

rately.

The need for easy-to-understand program control leads

to a conflict. If interactive messages which explain the pro-

gram flow and offer menus giving a selection of next logical

steps are included, this introduces extended I/0 operations

and leads to long programs whose speed in execution is slowed

considerably by the I/O's. On the other hand the I/O's may

be kept to a minimum, which speeds up execution, but this may

also lead to communication gaps between the program and the

operator. Since the research on the transonic compressor

test rig is carried out in large part by visiting researchers

and postgraduate students, it was decided to program closer

to the first alternative. However, a very useful compromise

was achieved through the introduction of the program control

array. Should experience in using the TXCO-system show that
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the interactive messages, error processing, or the checking

for erroneous operator input are too extensive, then the

programs should certainly be trimmed.

At the time the programs were written, a graphic soft-

ware package was not present in the operating system and

therefore original plotter software was generated. The

switch from "home made" to HP-supported graphics is recomn-

mended.

Finally, if the instrumentation system is changed,

corresponding changes can be introduced into the appropriate

program module, or a new one can be added. Also, the same

or a similar program system can easily be adapted for use on

any other test rig or calibration apparatus in the laboratory.
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APPENDIX A. DATA ACQUISITION WORK SHEETS

A.1. Data Locations

A.2. Steady State Data Array

A. 3. Program Control Array (CNTRL)

A.4. Paced Data Array
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A.I. DATA LOCATIONS

WORK SHEET: DATA LOCATIONS

Port Scanivalve #1 Scanivalve #2 Scanner #1 Scanner #2 Ch

Advance S/V #1 TI A/C nozzle 0
1 PA-PA PA-PA " " #2 T turb in 1
2 PCAL-PA PCAL-PA " " #3 T turb out L 2
3 P1 nozzle-PA P1 comb pr-PA " " #4 T turb out R 3
4 P1 noz th-PA P23 comb pr-PA " " #5 TI comp noz D 4
5 P1 noz fl-PA P4 comb pr-PA Reset S/V #1 Ti comp noz W 5

6 PBM-PA PT2-PA o " #2 T in sta 00 6
7 PTOO-PA PTI-PA " #3 T A4 7
8 S1-PA PA-PA " " #4 T B4 8
9 S2-PA K eq-PA " " #5 T C4 9

10 S3-PA P alpha-PA Transducer S/V #i T cell 10
11 S4-PA C7-PA " " #2 11
12 S5-PA Al-PA " " #3 AT turb L 12
13 S6-PA BI-PA " #4 AT turb R 13
14 S7-PA Cl-PA " " #5 AT A4 14
15 S8-PA A2-PA RPM A/C AT B4 15

16 S9-PA B2-PA RPM TTR AT C4 16
17 S10-PA C2-PA RPM TCR 17
18 S1-PA A3-PA RPM TTR T in ref pr 18
19 S12-PA B3-PA Blade pass frequ T comb ref 19
20 S13-PA C3-PA TTR AXF 20
21 S14-PA A4-PA TTR CLAF 21
22 S15-PA B4-PA TTR N-Mv 22
23 S16-PA C4-PA TTR DyTQ 23
24 S17-PA A5-PA TTR StTQ 24
25 PA-PA B5-PA P barometric 25

26 PCAL-PA C5-PA Pl nozzle comp 26
27 S18-PA A6-PA P nozzle comp 27
28 S19-PA B6-PA P1 nozzle turb 28
29 HI-PA C6-PA P nozzle turb 29
30 H2-PA A7-PA rad pos comb pr 30

31 H3-PA P bearing-PA yaw comb pr 31
32 H4-PA P thrust-PA rad pos 'A' pr 32
33 H5-PA PT turb in-PA yaw 'A' pr 33
34 H6-PA P st out L-PA rad pos 'B' pr 34
35 H7-PA P st out R-PA yaw 'B' pr 35

36 H8-PA PT ro out L-PA Torque TCR 36
37 H9-PA PT ro out R-PA KUL ref pres 37
38 H10-PA P ro out L-PA 38
39 H11-PA P ro out R-PA 39
40 Diff TI-PA PA-PA wall KUL K6. 40

Port Scanivalve #1 Scanivalve #2 Scanner #1 Scanner #2 Ch
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II

Port Scanivalve #1 Scanivalve #2 Scanner #1 Scanner #2 Ch

46 Diff T7-PA wall KUL K10. 46
47 Diff T8-PA " " K10.5 47

48 Diff T9-PA " " Kl1. 48

49 " " K12. 49
50 50

51 51
52 'A' KUL pr 52
53 'B' KUL pr 53
54 54
55 55

56 56
57 57
58 58
59 59
60 60

61 61
62 62
63 63
64 64
65 65

66 66
67 67
68 68
69 69
70 70

71 71

72 72
73 73
74 74
75 75

76 76
77 77
78 78
79 79
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A.2. STEADY STATE DATA ARRAY

WORK SHEET TO DECODE THE DATA

ARRAY FOR THE STEADY STATE DATA

File name convention: raw steady state data T4RRSS
reduced steady state data T9RRSS

RR = ASCII converted run #
SS = file sequential # from this run

Note: In some cases the letter T (which stands for Transonic
compressor) may be changed to any other character in
order to prevent overwriting an existing data file.

Example: T40503 is the third data file from test run #5, that
contains steady state data. The data reduction pro-
gram REDST (Reduction steady state data) creates the
file T90403 To-take the _reduced data from this run.

Due to interface bus problems the data acquisition
program STDY sometimes has to be aborted, but may
already have produced some valid raw data files.
When the program is restarted, it tries to write
to data files, whose names already exist. To avoid
purging these files, the operator then interactively
changes the first character of the data file name to
U40503, e.g. The reduced data of course are in file
U90503.

By the way, T40503 contains good data. You will
find this file in cartridge 29 and can use it to
get acquainted with REDST.

DATA (48,4)
1 2 3 4

481 11
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I CH() CH2(I) cH3(I) CH4(l) I

1 PA-PA PA-PA P barometric n/a 1
2 PCAL-PA PCAL-PA P1 nozzle compr n/a 2
3 P1 nozzle-PA P1 comb pr-PA P nozzle compr PRTT 3
4 P1 noz th-PA P23 comb pr-PA P1 nozzle turb TTT 4
5 P1 noz fl-PA P4 comb pr-PA P nozzle turb TT3T 5

6 PBM-PA PT2-PA n/a DTTT 6

7 PTOO-PA PT1-PA rad pos comb pr MFLT 7
8 S1-PA PA-PA yaw comb pr HPT 8
9 S2-PA K eq-PA rad pos 'A' pr HPM 9

10 S3-PA P alpha-PA yaw 'A' pr PRCT 10

11 S4-PA C7-PA rad pos 'B' pr TTIC 11
12 S5-PA Al-PA yaw 'B' pr TT3C 12
13 S6-PA Bi-PA n/a DTTC 13
14 S7-PA Cl-PA TI A/C nozzle MFLC 14
15 S8-PA A2-PA T turb in HPC 15

16 S9-PA B2-PA T turb out L PRCTR 16

17 S10-PA C2-PA T turb out R RPMCR 17
18 S1-PA A3-PA n/a HFLCR 18
19 S12-PA B3-PA TI comp noz D TORQCR 19

20 S13-PA C3-PA TI comp noz W HPMR 20

21 S14-PA A4-PA T in sta 00 HPCR 21
22 S15-PA B4-PA T out A4 HPTR 22
23 S16-PA C4-PA T out B4 EFFO 23

24 S17-PA AS-PA T out C4 EFF1 24
25 PA-PA B5-PA T cell EFF2 25

26 PCAL-PA C5-PA n/a EFF3 26
27 S18-PA A6-PA AT turb L n/a 27
28 S19-PA B6-PA AT turb R n/a 28
29 HI-PA C6-PA AT A4 n/a 29
30 H2-PA A7-PA AT B4 T in ref pr 30

31 H3-PA P bearing-PA AT C4 T comb ref 31

32 H4-PA P thrust-PA n/a n/a 32
33 H5-PA PT turb in-PA KUL ref pres run # 33
34 H6-PA P st out L-PA wall KUL K6. test # 34

35 H7-PA P st out R-PA " " K7. point # 35

36 H8-PA PT ro out L-PA ' " K8. day 36

37 Hg-PA PT ro out R-PA " " K8.5 month 37

38 HIO-PA P ro out L-PA " " K9. year 38
39 Hll-PA P ro out R-PA " " K9.5 machine code 39
40 Diff TI-PA PA-PA " " K10. n/a 40

41 Diff T2-PA P diff 1-PA wall KUL K10.5 n/a 41
42 Diff T3-PA P diff 2-PA " " KI. n/a 42

43 Diff T4-PA P diff 3-PA " " K12. case angle 43
44 Diff T5-PA P diff 4-PA " " K13. n/a 44
45 Diff T6-PA P diff 5-PA " " K14. n/a 45

46 Diff T7-PA n/a n/a RPM 46

47 Diff T8-PA n/a 'A' KUL pr Torque 47

48 Diff T9-PA n/a 'B' KUL pr n/a 48

I CH1(I) CH2(1) CH3(I) Cl4(I) I
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A.3. PROGRAM CONTROL ARRAY (CNTRL)

WORK SHEET TO DECODE/ENCODE THE CONTROL ARRAY CNTRL:

CNTRL(1) : Month of the test run.
CNTRL(2) : Day of the test run.
CNTRL(3) : Year of the test run.
CNTRL(4) : Test run #.
CNTRL(5) : Test # of this run.
CNTRL(6) : Point # of this test.
CNTRL(15) : Machine Code.
CNTRL(19) : LU# of the standard interactive input device.
CNTRL(20) : LU# of the standard output device.
CNTRL(21) : LU# of the optional output device.
CNTRL(22) : LU# of the plotter.
CNTRL(30) : Cartridge reference # for data files.
CNTRL(31) : Security code for data files.
CNTRL(32) : First and second character of data file name; IFILE(l)
CNTRL(33) : Third and fourth character of data file name; IFILE(2)
CNTRL(34) : Fifth and sixth character of data file name; IFILE(3)
CNTRL(36) : Initializes fast steady state data reduction run,

if set to 1.
CNTRL(37) : Suppresses printing of heading in subroutines FREER

and PACER, if set to 1.
CNTRL(39) : Suppresses creating/opening and closing of-files in

subroutines FREER and PACER, If set to 1.
CNTRL(40) : Suppresses analog output of just acquired paced run

data to terminal, if set to 1.
CNTRL(41) : 100*Factor to vary size in X-direction of a drawing.
CNTRL(42) : 100*Factor to vary size in Y-direction of a drawing.
CNTRL(50) : Indicates the son program to be scheduled and the

subroutine to be called therefrom.
01 ... Schedule TXCO1 and call ABSRV
02 ... t " t CALIB

03 ... " " " FREER

04 ... " " PACER
05 ... Schedule TXC02 and call COMB
06 ... " " " STDY
07 ... Schedule TXCO3 and call CHECK
08 . . . " " " CHNGE
09 ... Schedule REDAB
10 ... Schedule REDCO
11 ... Schedule REDST.

CNTRL(61) : Number of S/V controller #I.
CNTRL(62) : Number of S/V controller #11.
CNTRL(63) : Number of S/V controller #111.
CNTRL(64) : Number of S/V controller #IV.
CNTRL(65) : Number of S/V controller #V.
CNTRL(71) : LU# of scanner #1.
CNTRL(72) : LU# of scanner #2.
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CNTRL(212) : Accounting variable subroutine ABSRV: output page #.
CNTRL(213) : " " " ABSRV: current file #.
CNTRL(214) : " of CALIB: output page C.
CNTRL(215) :" " CALIB: current file C.
CNTRL(216) : " FREER: output page #.
CNTRL(217) : " " " FREER: current file C.
CNTRL(218) : " " PACER: output page #.
CNTRL(219) : " " " PACER: current file C.
CNTRL(221) : Blade pair (1 - 9), if Pacer is operated in Mode 2.

CNTRL(222) : Start count for data acquisition using Pacer encode.
CNTRL(223) : Increment for data acquisition using Pacer encode.
CNTRL(224) : Stop count for data acquisition using Pacer encode.
CNTRL(225) # of repetitions at each location in blade passage.
CNTRL(230) : Total # of high speed data acquisitions either in free

or in paced run mode to be taken.
CNTRL(231) : A/D input channel for KULITE type 'A' probe.

CNTRL(232) : " " " " " is 'B' probe.

CNTRL(235) : " " " " wall KULITE K6.
CNTRL(236) : " " " " " ' K7.
CNTRL(237) : " " " " " " K8.
CNTRL(238) : " " " " " " K8.5.

CNTRL(239) " " " " " " K9.
CNTRL(240) " go K9.5.
CNTRL(241) : " " " " " " K10.
CNTRL(242) : " " " " " " K10.5.
CNTRL(243) : " " o" '; " KI1.
CNTRL(244) : " " " " " " K12.
CNTRL(245) : " ; " " " " K13.
CNTRL(246) : " " " " " " K14.
CNTRL(249) : Character used for analog display in subroutine PICTR.
CNTRL(250) : # of multiples of lOms for S/V controller time delay.
CNTRL(251) : Total # of free run measurements (max. 1664).
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A.4. PACED DATA ARRAY

33

02

* .4

16 - 6 w 04 ms

MAN AS.
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APPENDIX B. LINEAR APPROXIMATION BY

METHOD OF LEAST SQUARES

Y

Y1

Yi f / Y f E(M

xi  x

Data: Xi and Y, ; i 1 l,...,NPNTSI

Equation: Y C1 + C2 "X

Difference for Each Data Point: Ri = Y i- f(Xi) ; i-=,...4PNTSI

NPNTSI NPNTSI

Sum of Squares of Differences: R = Ri2  [ Yi - (CI+C2 Xi)] 2

i-i i-l

The value of R depends on the values of the coefficients C1

and C2. In order to determine a minimum value for R, the

expression for R is partially differentiated with respect to

C1 and C2 and the two derivatives are equated to zero. Dif-

ferentiating,

NPMTSI
9R- 2 • -Yi (Cl + • (-l)

i-1

and

270

, I ......



NPNTSI

8R 2 Y- (C + C2 "Xi) (-Xi)

i-i

Setting each expression to zero,

NPNTS I

(.i - Cl - C2 "Xi) = 0

NPNTSI

I(Y iXi - C 'Xi - C2 "Xi2 ) = 0

i-i

This gives two equations in which C1 and C2 are the only

unknowns. Omitting the limits of summation for simplicity,

IC+ 2IC =
1e 2 cxi -IYi

IC 1x i +I c2 xi = IqYi

or, in matrix notation (note that C1 and C2 are constants)

NPNTSI IXi  C1  IYi

Ix xi2  c ixi

or

A" C - B

The components of the matrix C are obtained using

a 1 - PNTSI

a12 - a 21 - IXi

a22 a IX- 2

b 2 - lYi2Xi
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b1  a1 2

C b2  a2 2  a2 2b1 - a1 2b2

a1 1  a12  a11a22 -a 1 2

a12  a22

C2 = a11 b2 - a12b 12
a1 1 a 2 2 -a 1 2

c 1 x i - xi'* € i Xi)
NPNTSI.jXi 2 _ xi)

2 NPNTSI-[(Yi x) - Ixi.ly i

NPN-TSI-X 2 - (XIX 2

272

I



REFERENCES

1. Shreeve, R.P., Simmons, J.M., Winters, K.A. and West,
J.C. Jr., "Determination of Transonic Compressor Flow
Field by Synchronized Sampling of Stationary Fast
Response Transducers", Symposium on Non-Steady Fluid
Dynamics, ASME 1978 Winter Annual Meetinq, San Fran-
cisco, Ca., Dec. 1978.

2. Shreeve, R.P., McGuire, A.G. and Hammer, J.A., "Cali-
bration of a Two Probe Synchronized Sampling Technique
for Measuring Flows Behind Rotors", ICIASF '79 Record,
IEEE Cat. No. 79CH1500-8AES, Proceedings of the Inter-
national Congress on Instrumentation in Aerospace
Simulation Facilities held at Monterey, Ca., Sept. 24th -
26th, 1979.

3. McCarville, P.A., "Hardware and Software Improvements to
a Paced Data Acquisition System for Turbomachines",
Naval Postgraduate School Master's Thesis, June 1981.

4. Adler, D. and Taylor, P.M., "A Procedure for Obtaining
Velocity Vector from Two High Response Impact Pressure
Probes", Naval Postgraduate School Technical Report
NPS67-80-007, August 1980.

5. Shreeve, R.P., "Calibration of Flow Nozzles Using Tra-
versing Pitot-Static Probes", Naval Postgraduate School,
Department of Aeronautics, NPS-57Sf307lA, Monterey, Ca.,
July 1973.

6. Shreeve, R.P., "Report on the Testing of a Hybrid (Radial
to Axial) Compressor,"Naval Postgraduate School, Depart-
ment of Aeronautics, NPS-57Sf3ll2A, Monterey, Ca., Novem-
ber 1973.

7. Sharma, S., "Transonic Compressor Steady State Data
Reduction", Naval Postgraduate School, Turbopropulsion
Laboratory, Technical Note 79-03, Monterey, Ca., Septem-
ber 1979.

273



DISTRIBUTION LIST

No. of Copies

1. Library 4
Code 0212
Naval Postgraduate School
Monterey, California 93940

2. Office of Research Administration
Code 012A
Naval Postgraduate School
Monterey, California 93940

3. Chairman
Code 67
Department of Aeronautics
Naval Postgraduate School
Monterey, California 93940

4. Director, Turbopropulsion Laboratory 30
Department of Aeronautics
Naval Postgraduate School
Monterey, California 93940

5. Dr. Gerhard Heiche 1
Naval Air Systems Conand
Code AIR-310
Navy Department
Washington, D.C. 20360

6. Mr. Karl H. Guttmann 1
Naval Air Systems Command
Code AIR-330
Navy Department
Washington, D.C. 20360

7. Dr. A. D. Wood
Office of Naval Research
800 North Quincy Street
Arlington, Virginia 22217

8. Commanding Officer
Naval Air Propulsion Test Center
Attn: Mr. Vernon Lubosky
Trenton, New Jersey 08628

274



9. National Aeronautics & Space Administration
Lewis Research Center (Library)
2100 Brookpark Road
Cleveland, Ohio 44135

10. CAG Library
The Boeing Company
Seattle, Washington 98124

11. Library
General Electric Company
Aircraft Engine Technology Division
DTO Mail Drop H43
Cincinnati, Ohio 45215

12. Library
Pratt and Whitney Aircraft
Post Office Box 2691
West Palm Beach, Florida 33402

13. Library
Pratt and Whitney Aircraft
East Hartford, Connecticut 06108

14. Chief, Fan and Compressor Branch
Mail Stop 5-9
NASA Lewis Research Center
2100 Brookpark Road
Cleveland, Ohio 44135

15. Prof. D. Adler
Technion Israel Institute of Technology
Department of Mechanical Engineering
Haifa 32000
ISRAEL

16. Director, Whittle Laboratory
Department of Engineering
Cambridge University
ENGLAND

17. Prof. F. A. E. Breugelmans
Institut von Karman de la Dynamique

des Fluides
72 Chausee do Waterloo
1640 Rhode-St. Genese
BELGIUM

18. Li:orary
Air Research Mfg. Corporation
Division of Garrett Corporation
402 South 36th Street
Phoenix, Arizona 85034

275



19. Prof. Jacques Chauvin

Universite D'Aix-Marseille
1 Rue Honnorat
Marseille, FRANCE

20. Mr. James V. Davis1
Teledyne CAE
1330 Laskey Road
Toledo, Ohio 43601

21. Dr. Robert P. Dring
United Technologies Research Labs
400 Main Street
Hartford, Connecticut 06108

22. Mr. Jean Fabri
ONERA
29, Ave. de la Division Leclerc
92 Chatillon
FRANCE

23. Prof. Dr. Ing Heinz E. Gallus
Lehrstuhl und Institut fur Strahlantiebe

und Turbourbeitsmashinen
Rhein.-Westf. Techn. Hochschule Aachen
Templergraben 55
5100 Aachen, WEST GERMANY

24. Professor J. P. Gostelow
School of Mechanical Engineering
The New South Wales Institute of Technology
AUSTRALIA

25. Dr. Ing. Hans-J. Heinemann
DFVLR-AVA
Bunsenstrasse 10
3400 Gottingen, WEST GERMANY

26. Professor Ch. Hirsch
Vrije Universiteit Brussel
Pleinlaan 2
1050 Brussels, BELGIUM

27. Chairman
Aeronautics and Astronautics Department
31-265 Massachusetts Institute of Technology
Cambridge, Massachusetts 02139

28. Dr. B. Lakshminarayana
Professor of Aerospace Engineering
The Pennsylvania State University
233 Hammond Building
University Park, Pennsylvania 16802

276



29. Mr. R. A. Langworthy
Army Aviation Material Laboratories
Department of the Army
Fort Eustis, Virginia 23604

30. Prof. Dr. L. G. Napolitano
Director, Institute of Aerodynamics
University of Naples
Viale C. Augusto
80125 Napoli
ITALY

31. Prof. Erik Nilsuon
Institutionen for Stromningsmaskinteknik
Chalmers Tekniska Hogskola
Fack, 402 20 Goteborg 5
SWEDEN

32. Prof. Gordon C. Oates
Department of Aeronautics and Astronautics
University of Washington
Seattle, Washington 98105

33. Prof. Walter F. O'Brian
Mechanical Engineering Department
Virginia Polytechnic Institute and

State University
Blacksburg, Virginia 24061

34. Dr. P. A. Paranjee
Head, Propulsion Division
National Aeronautics Laboratory
Post Bag 1799
Bangalore - 17, INDIA

35. R. E. Peacock, Co,.e 67Pc

flepartment of Apronautics
Naval Postgraduate School
Monterey, California 93940

36. Dr. W. Schlachter
Brown, Boveri-Sulzer Turbomachinery Ltd.
Dept. TDE
Escher Wyss Platz
CH-8023 Zurich, SWITZERLAND

37. Prof. T. H. Okiishi
Professor of Mechanical Engineering
208 Mechanical Engineering Building
Iowa State University
Ames, Iowa 50011

277



38. Dr. Fernando Sisto
Professor and Head of Mechanical

Engineering Department
Stevens Institute of Technology
Castle Point, Hoboken, New Jersey 07030

39. Dr. Leroy H. Smith, Jr.
Manager, Compressor and Fan

Technology Operation
General Electric Company
Aircraft Engine Technology Division
DTO Mail Drop H43
Cincinnati, Ohio 45215

40. Dr. W. Tabakoff
Professor, Department of Aerospace

Engineering
University of Cincinnati
Cincinnati, Ohio 45221

41. Mr. P. TrammManager, Research Labs

Detroit Diesel Allison Division
General Motors
P.O. Box 894
Indianapolis, Indiana 46206

42. Prof. Dr. W. Traupel
Institut fur Thermische Turbomaschinen
Eidg. Technische Hochschule
Sonneggstrasse 3
8006 Zurich, SWITZERLAND

43. Dr. Arthur J. Wennerstrom
ARL/LF
Wright-Patterson AFB
Dayton, Ohio 45433

44. Dr. It. WeyerDFVLR
Linder Hohe
505 Porz-Wahn
WEST GERMANY

45. Mr. P. F. Yaggy
Director
U.S. Army Aeronautical Research Laboratory
AMES Research Center
Moffett Field, California 94035

278



46. Prof. C. H. Wu
P.O. Box 2706
Beijing 100080
CHINA

47. Director
Gas Turbine Establishment
P.O. Box 305
Jianqyou County
Sichuan Province
CHINA

48. Professor Leonhard Fottner 1
Department of Aeronautics and Astronautics
German Armed Forces University
Hochschule des Bundeswehr
Werner Heisenbergweg 39
8014 Neubiberg near Munich
WEST GERMANY

49. BDM Corporation
P.O. Box 2019
Monterey, Calaifornia 93940

27

279

II/
* -




