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ABSTRACT

The "RING" computer program was developed to calculate the aging.rate of
piezoelectric ceramic materials. The program computes the percent aging rate
for ceramic capacitance, resonant frequency, and coupling coefficient as a
function of logarithmic time decades. Program options enable the user to
store and edit data, perform statistical analyses, and display printed or
plotted ceramic properties.
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INTRODUCTION

A computer program was developed to calculate the aging rate of
piezoelectric ceramic materials. The program, called "RING", computes the
percent aging rate for ceramic capacitance, resonant frequency, and coupling
coefficient as a function of logarithmic time decades. The program is useful
for predicting ceramic behavior over time.

Program applications include both circular ring and cylindrical tube
ceramic shapes. The data to be entered includes the ceramic serial number,
capacitance, dissipation factor, frequency data, and temperature for two
different days since poling. Program options enable the user to store and
edit data, perform statistical analyses, and display printed or plotted
ceramic properties. A computer listing of the program is presented in the
appendix of this technical memorandum.

PROGRAM INSTALLATION

The "RING" program operates on the Hewlett-Packard HP 9845 desktop
computer. The tape cassette should be inserted into the right hand tape drive
unit (from user perspective). The following executive commands are used to
initialize, run, and terminate the program. Each example is divided into
three parts. The first column 1ists the typed command. The second column
shows the console key(s) to be pressed. The third column describes the action
taken by the program.
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CONSOLE

COMMAND KEY COMMENT

GET "RING" EXEC Executes the "RING" program
RUN

CAT EXEC Lists all data files

DUMP GRAPHICS EXEC Hard copy print of a plot
STop Terminates the "RING" program
sToP Terminates a session and
RUN restarts the program

PROGRAM OPTIONS

The program operates from a main options 1ist. Each time the user
selects an option, the program performs the requested function and returns to
the main options 1ist. The following paragraphs discuss the usage of each of
the main options.

1. CREATE DATA FILE FOR RING STORAGE

This option creates a data file on tape on which ceramic ring data may be
stored using Option 2. The user enters the file title {up to 6 characters in
length) and the maximum number of rings for which storage is to be allocated.
Up to 500 rings may be stored on a single file. The size of a data file
should be specified greater than that used initially if subsequent ring data
are added to the file.

The program then attempts to create the file on the tape or disk. If no
tape or disk error occurs, the user enters an up to 80 character file
title/information string indicating the contents of the file. The ring
original poling data is then entered (up to 32 characters in length). This
data is stored in the file, and the program returns to the main options 1ist.
See the Option 1 example in the Appendix of this report for creating a data
file.

2. STORE RING DATA 1IN DATA FILE

Once a file has been created using Option 1, the user may store
individual ring data in the file. First, the user selects the data file in
which the ring data is to be stored. Then, provided that the file is not
already filled, the user enters the ring serial number. The input data
depends upon the types of measurements taken on the ceramic rings, which vary
with transducer model. Currently the program is set up to accept data for the
TR-317 or TR-155 transducers (ceramic ring or tube data). For the TR-317
transducer two sets of the following data are entered:



TM No. 851094

Days since poling

CAP - Capacitance in picofarads at 1 KHz

K - Coupling Coefficient (K3, "Hoop Mode")
DF - Dissipation Factor at 1 KHz

FR - Ring Resonant Frequency, "Hoop Mode", KHz
TEMP -  Air Temperature in degrees Fahrenheit

For the TR-155 transducer two sets of the following data are entered:

Days since poling

CAP - Capacitance in picofarads at 1 KHz
DF - Dissipation Factor at 1 KHz

FM -  Frequency of Maximum Admittance KHz
FN - Frequency of Minimum Admittance KHz
TEMP -  Air Temperature in degrees Celsius

The data is stored in the data file, and the program returns to the main
options 1ist. The Option 2 examples in the Appendix show data storage formats
for both the TR-317 and TR-155 model transducers.

3. PRINT RING CATALOG FOR THE CURRENT DATA FILE

If the user wishes to print a catalog of the serial numbers of rings
stored on the current data file, he selects Option 3. The catalog may be
printed on the CRT or the printer. The file name, the title string, and the
poling date string are printed, followed by a 1ist of the ring serial numbers
stored in the file (See the Appendix under the Option 3 example for displaying
a ring catalog). The program then returns to the main options list.

4. EDIT DATA STORED IN DATA FILE

Data that has been previously stored in a data file may be changed using
Option 4. A list of data edit options is printed as follows:

EDIT OPTIONS:

Print serial number catalog for file
Edit ring

Purge ring

Enter new title string

Enter new poling date

Return to main options

L Pd LN =

Any changes made are stored in the data file. Thus, if a ring is purged

using edit Option 3, that data is no longer accessible for any purpose,
because it is deleted from the data file, not just from the statistical

calculation (see main Option 6). When edit Option 6 is selected, data editing
is completed, and the program returns to the main options list. The Option 4
example located in the Appendix gives a few examples of this option.
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5. CALCULATE STATISTICS AND PRINT RING DATA TABLE

This option calculates statistics and prints the file data on the CRT or
the printer. The user selects the file, and where the table is to be
printed. The mean, standard deviation, and minimum and maximum of CAP, K, and
FM are printed for both days since poling. If Option 6 has been exercised to
delete a ring from the statistical calculations, an asterisk is placed next to
the ring serial number., After the table has been printed, the program returns
to the main options list (See Option 5 example in the Appendix).

6. DELETE A RING FROM THE STATISTICAL CALCULATIONS

Once a table has been printed using Option 5, the user may delete a ring
from the statistical calculations. The user enters the ring serial number,
and the program returns to the main options 1ist (See Option 6 example in the
Appendix).

7. RESTORE A RING TO THE STATISTICAL CALCULATIONS

A ring that has been deleted from the statistical calculations using
Option 6 may be restored to the calculations using Option 7. The ring serial
number is entered, and the program returns to the main options 1ist. See the
Option 7 example in the Appendix of this report.

8. PLOT INDIVIDUAL RING DATA

This option plots on the CRT, the CAP, FR, and K data for an individual
ring on a logarithmic time scale. The user selects the file and ring serial
number, and the plot is automatically scaled and drawn on the CRT. The actual
CAP, FR, and K data points are denoted by an X. A line is drawn through the
data points, and the slope of the line is printed, indicating the percent
change per logarithmic decade for each data type (See Option 8 example in the
Appendix). After the plot is drawn, the program pauses. The user presses
CONT when he wishes to return to the main options list. A ring which was
deleted from statistical calculations using Option 6 may be plotted under this
option.

9. MAKE BAR PLOT OF COMPOSITE CAP, K, OR _FR DATA

A bar graph of the CAP, K, or FR data for each data set is plotted on the
CRT. Rings which have been deleted from the statistical calculations do not
appear on the bar chart. When the plot for the first data set has been made,
the program pauses. When CONT is pressed, the plot for the second data set is
made, and the program pauses again. The user then presses CONT to return to
the main options list. See the Appendix under the Option 9 example for a
sample bar plot.
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APPENDIX



T™ No. 851094
"RING" PROGRAM OPTION EXAMPLES

The following computer listing is a sample session illustrating the use
of options with the "RING" program. Each program option is demonstrated.
User responses are denoted with a caret (>) preceding the response.
Additional comments are inserted to clarify the input data.

OPTION 1 EXAMPLE:

EHTER QFTIOHW MHUMEER £1-3203

>1

EWMTER FILE TITLE AWD MASE STORAGE LEVICE
> RIHGL

EHTER MUMEER OF RIMGS T ALLOCATE STORAGE FOR C1-Saad
> &

ATTEMFTIMG TO CREATE FILE RIMG1,3,12%
EWTER FILE TITLE STRIWG ¢UF TO 28 C
> TR1SSG-Ed SAMFLE DATA

ENTER POLIMG DATE (UF TO 22 CHARACTERS:
> 1-15-25

10
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OPTION 2 EXAMPLE: TR-155
EHTER OPTION HUMEER <1-%3

FRESZ CONWNT, 0OF EHTER HEW FILE HAME AWHD MASS STORAGE DEWICE

g EMTEF SERIAL HUMEER CHUMERIC OHLY, »@:

> SoEIaz4 .

N EHTEF 1 FOR TR-317 DATA, 2 FOR TR-1SS5 DATA
> % Days since poling -

> 55543 CAP

> .88z DF

> ?69@1 FM DATA SET 1
> 1 FN

> —— TEMP —

> ;l DAYS SINCE POLING -

> é??ﬁl CAP

> jE@E DF .

S 1eass N DATA SET 2
> §834? FN

> g: TEMP —

PRESS COMT TO EMTER DATAR FOR AMOTHER EIMG; EHTER @ TO RETURW TO OFTIOHS LIST.

11
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EHTER OFTIOH HUMEBEER 1-30
> 1
EHTER FILE TITLE AML MH=%Z STORAGE LDEVWICE
> RINGZ
EMTER HUMEER OF RIMZS TO ALLOCATE STORAGE FOR C1-SEHES
> Sa
ATTEMPTIMWG TO CEEATE FILE RIMGE, 5%, 128
EMTER FILE TITLE STRIMG <uUP TO 28 CHARACTERS
> TE-317 SAMFLE DATH
ENTER POLIMWG DATE c«¢UF TO 32 CHARACTERS:
> 4-12-35
EMTER OPFTIOH HUMEBER 1-93
> &
FEEZZ COMT, OF EMTEFR MEW FILE HAME AMD MASS STORAGE DEMICE
>
EMTER SERIAL HUMEER CHUMERIC OHLY, »&>
> EIZ14E
EMTER 1 FOR TE-217 DARTA, 2 FOR TR-1%% LATH
> 1
> 123 Days since poling =
> 1518 CAP
> 229l K
> .01z DF DATA SET 1
> 14723 FR
>3 TEMP —
> 44 Days since poling —
> 1528 CAP
?
> L3346 K
> . a013 DF DATA SET 2 .
> 14895 FR
> 75 TEMP -
FEEZZ COMT TO EMTER IATA FOR AMOTHER RIHG; EMTER & TO RETURH TO QFTIOHZ LIST.
OPTION 3 EXAMPLE:
EHTER OFTIOM HUMEER ©1-93
> =
HARDCOFY FPRIMTOUT Y ap HI7
> Ll.l
FILE: RIHGI1
TR1SS5G-B SAMFLE DATH
POLIWG DATE: 1~15-35
FILE RIMGL COMTAIME DATH FOR THE FOLLOMIMG RIMG SERIAL HUMEERS:
SHEDO1es SEIEA11S

12
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OPTION 4 EXAMPLE:

2. Print ring serial number from RING 1 data file.

EHTER COPTION HUMEER
> 4
EMTER FILE HAME MWITH MASS STORAGE DEYICE
> RIMG1
EMTER EDIT OFTIOM HUMEER (1-g3
> 1
HARDCORY PRIMTOUT o or M3?
>
FILE: RIMG1
TRISSG-BER SAMFLE DATH
FOLIMG DATE: 1-15-2%

P

FILE RIHMGL COMTAIMS DRTA FOR THE FOLLOWING RIME SERIAL MUMEERS:

SEEEH1aE SHEEHL1S
b. Create a new title string.
EMTER EDIT OFTIOM HUMEER ¢1-g7
> 4
EMTEFR MEW TITLE STFING  LUF TO 28 CHARACTERSS

> TR-1SSG-ER EDIT

c. Make the following changes to the first data set of ring #50830224:

CAP = 30500
K = .20
FM = 17000
FN = 19000
EMTER EDIT OFTIOH HUMEEZR (1-63
> 2
EMTER RIMG SERIAL HUMEER (EMTER B FOR RIMG CATALOG:
> 24
§ ENTER ¥ or N Change values for time 1?7
¥ .
FRESS COMT, OF EHTER A MEW “WALUE Days sinc i
: e po
5 poling
FRESS COMT, OF EHTER A HEW YALLUE CAP
> IBSAE
PRESS COMT, OF EMTER m HEW YALLE K
> .2
PRESS COMT, 0OR ENTER A MEW WALUE DF
>
FRESS COMT, 0OF EMTER A HMEW YALUE FM
> 17aas
FRESS COMT, OFR EMTER A HEWM WALLE FN
> 13384 )
PRESS COMT, 0OF EMTER A HEW YALLE TEMP
>
S EHTER Toar Change values for time 27?
ARE WALLUES CORRECT % o -Ma7 Updated values are listed on monitor.
>0

13



T™ No. 851094
OPTION 5 EXAMPLE:

EMTER 2FTIOH HUMEER ©1-33
> 5

FREZS COMT, OFR EMTER HMEW FILE MAME AMD MASS STORAGE LDEWICE
>

FRIWT HARD COPY <Y or M7
>

FILE: RIHGI
TR-135G-B2 EDIT
FOLIWG DATE: 1-1%-85

RING DAY CHF [ DF FM FH T
SRER2Z24 QA 2R%aR 2800 . 8828 17yBpa 19eaR e
Had 27981 . 1395 LBRZE 18988 18247 7
SHEIRIZL  Bes 31239 1328 SEEza 18261 1a8vaa
(S ARSAE L 1EVY LEEZE 19358 1881

=
ol

WX
e

______ . 155 Big g 1vell
i py L1E15 LBala 1vVpss
TRIEE11S @es IRTad B = n e LEEZE 1e3vt
[ ey 2319 L1351 LBELA 17vase

SRESR41E Bas Ea L 19143 LEEZE 16971 12873 Fi
Bz TARAE . 12e8 HE L 17PRSE 1891 re

[y B
o

DY)
—
)
=
X

—_ -

e
S i)
[xx]

o L
Ty 00
[

Ty
|
=
— [
xn}
1%,

CAF MIM MR MEAH 5T DEW
FIRET DATA SET 30 3054 313.72472
SECOND DATA SET 293 2,167 255.9415

. K [MA = MEAHM
FIRST DATAH SET . 2 1R lERED LEAE
SECOMD DATA SET 12345352 L1EBE21STE s

Fn MIH MA 2TD DEW
FIRST DATA SET 16561 17211 3 S3.2816039
SECOMD DATA SET 16358 REE: SS5.487581

14
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EMTER OFTIOH HUMEER «1-23
> B
EMTER RIMG SERIAL .M_.ZF "ENTER B FOR RIHG CATALOG

> DHIEzRZ2:«

Verify ring # 50830224 deleted from ring statistical calculations

EMTER QFTIOH HUMEBEE 1-95
>

FREEZS COWT, OFR EWMTER HEM FILE HWAME AWD MASS STORAGE DEVICE
>

PRINT HARED ZOPY &Y or Hs7
>N

FILE: RIHMGH
TE-155G-E0 EDIT
FOLING DATE: 1-15-%25

R IMG )i ¥ IF Fi FH T
SRIIAZ24E 8 . 2aaa LEEEE 170848 1386a v
5 1395 LHRZE 15363 12247 T
SEEZRR21 L1Ez2a LEBZE 16561 T
- LABEA 186358 v
Spzzalaz Llase R I g s 1vell VE
LJlEls L8818 1vass T
SEZIALLS Llaaz LHRZA 18371
o291 LER1E 178353
SEEsAag41E 1913 LEHEZE 16571 ra
LlEsl LEELE 17¥ass T
1318 CEHRZE lessl =
L 1ERET LEa16 17FEas T
ZAF A MEFH STD DEY
FIRZT DATH SET 21259 ZRETZ.E 241.77215
SECOND DATA SET IRS4E BBV, 4 2R .YIEES

kK
FIRST DATA = 1
SECOMD LATA SET 1

3TD DEWV

q
m
—

0

Fri MId MA MEAH
1 .

FIRS7—DHTH SET 1EEE] 1781 16559
SECOND DATAH SET 186353 1vass 17B45

Ring #50830224 was omitted from the ring statistics calculations via Option 6.
Compare the results with those in the Option 5 example.

15



OPTICN 7 EXAMPLE:

EMTER OFTION HUMEER
> 7

E

1-F

MUMEER

HTER RING

a23@224

SERTAL
>

OPTION 8 EXAMPLE:
OFTION HUMEER

DI

COMT, QR EMTER HEW FILE MAME A

FIMGZ SERIAL MLUMEER CEMTER & FO

TM No. 851094

(EMTER FOR RIMGS CATALOGS

o)

NI M STORAGE DEVICE

R RIMG CATRLOG:

BEIassl
1JMP GRAFHICS
4DEPA
CAHF fpF -5.4 FERCEMT PER DECADE
_____ e S
clulalula]d ————
1.9 PERCENT PER OECHIE L
1 7REE e
e 44
FR (Hz
15 E6E -
-5.3 FERCENT PER DECADE
k.
1F
! I R TR TR SR T N W | 1 i TR U S T T | I L ¢ [ RS S U |

1

FILE: RIMGI

1 A6

RIMG: SEBIEEZ2]

16
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OPTION 9 EXAMPLE:

EHTER OPTIOW HUMEER <1-9

9

EMTER 1 TO PLOT CHP; & TO PLQT K; 2 TO PLOT FR.
1

DUMP GRAPHICS

]

1
.

E

URRABM

CC

oF O

NUMBER

{ " . " i | . i ) i 1

L
Ea=
Lo
u
El

3 BE 5E 385 311130
FILE RIMGI CHF (FIRST DATH SET:

17
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Meimg

Mozt

i’
B

at.

FH

16 I RIMG - 28 MAY 19285
29 OPTION EBRASE 1
o8 DIM SercS09d,Datd2, 72, 0at$¢?2,Tit1e$fL80],Ch{(SERA, R, 5tat (6,4, Hostat (3
ate$l32]
44 MAT READ Dat#$
56 IATA DAYS SINCE POLIMG,CAP,K,DF,FM,FH,T
68 Opt: Dpt=0
79 PRIMT LINC32;"MAIN OPTIONS:"
34 PRIMT " 1. CRERTE DATA FILE FOR RIWG STORAGE;"
94 PRINT " 2. STORE RIWG DATA IW DATA FILE;"
188 PRINT " 3. PRIWNT RING CATALDG FOR THE CURREMT DATA FILE:;"
118 PRINT " 4, EDIT DATA STORED IW DATA FILE;"
126 PRINT " S. CALCULRTE STRATISTICS &% PRINT RING DATA TARELE;"
133 PRINT " 6., DELETE A RING FROM THE STATISTICAL CALCULATIAQMS;"
143 PRINT * 7. RESTORE A RIMG TO THE STATISTICAL CALCULATIOMS:"
158 FPRINT " 2, PLOT IWMDIVIDUAL RING DATA;"
1€8 PRINT " 9, MAKE BAR PLOT OF COMPOSITE CAF, K, OR FR DATA."
1786 IHPUT "ENTER OPTION HUMBER <1-93",U0pt
189 IF (0pt<1> OR (0pt>9> THEHW Dpt
199 QW Opt GOSUE Createfile,latastore,Rcat,latasdit,Table,Statdelete,Statrestor
g,Plot,Call_barplot
ZBA  GOTO Opt
213 Createfilte: IMPUT "EMTER FILE TITLE AMD MASS STORAGE DEYICE",File#
229 CfBs: INPUT "ENTER HUMBER OF RINGS TO ALLOCATE STORAGE FOR C1-S@@>",
236 IF MHring<l THEHM C¥f99
249 IF HNring>388 THEN CfB5
298 Recplus=INTONring~sle2+1+iMring MOD 16:&3
255 Hrec=Hring+Recplus
26Bm DISPF "ATTEMPTIMG TO CREATE FILE ";File#;", " YALFCMrech ", 128"
279 ON ERROR 50TO Ct+1lB
289 CRERTE File#$,Nrec,128
299 GOTO Cf1S
388 Cfl1@: PRINT "ERROR";ERRN; "DURING ATTEMPT TO CREATE FILE "iFile#
318 O0OFF ERROR
3B GOTO Cf99
338 C¥f15: OFF ERROR
348 PRINT "FILE ";File$;" CREATED"
258 IWMFUT "ENTER FILE TITLE STRING vUP TOQ 28 CHARACTERS?",Title¥
355 IWPUT "ENTER POLIWMG DATE (UP TO 32 DHHRHCTEFSJ",D:ths
36B HASSIGHM #1 TO Files
279 REDIM SerdMNring?
388 MAT Sers=(-1>
399 FPRINT #1,1;Hring,Title$,Date$
438 PRIMNT #1,2
418 PRINT #1;Serd#3
428 PRINT "FILE ";File$;" READY FOR STORING CERAMIC RING DATAH"
438 C¥99: RETURN
440 | —mmmmme e e m e m e
45@ Datastare: CALL Filezelect(Filed, #l,Hring, Title®, Date¥, Seri*d, Recplus,
C#3
468 Ds12: FOR P=1 TO MHring
478 IF Ser(Py=-1 THEN D=15
4838 HNEXT P
498 PRIMNT "“FILE ";File$;" IS FILLED - NO RODDITIONAL DATA CAM BE STORED"
588 GOTO Ds99
518 Ds13: INPUT "ENTER SERIAL HUMBER C(HUMERIC ONLY, >82",SercP2
528 IF Ser(P>{=8 THEN D=15
521 Dszv: Kmode=@
522 IMPUT "EWMTER 1 FOR TR-317 DATR, & FOR TR-155 DATR",kKmode
523 I "EMTER 1 IF K WILL BE DIRECTLY EMTERED, 2 TC CALCULATE K BRSED OW FM
'y Kmiode
5268 IF ¢Kmode<1> OR (Kmode>2) THEW DsZB
528 MAT Dat=<(@2
538 FOR I=1 TO 2 )
948  PRIMT LINCZ2;"EWTER DATA SET":I;"FOR TEAHNZDUCER RIMG";SertFiiLIMCLD
556 FOQR J=1 TO ?
18
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Py

st

s

1 IF ¢J=3> AHD (Kmode=2) OR ¢(J=£) AND ¢(Kmode=1) THEM D=z3@

53 PRIMT “EMTER DATA SET";I;Dat$¢J)

578 INPUT Dat<(I,.J>

S58 Ds38: NEXT J

S81 IF Kmode=1 THEN Ds4B

582 Dat¢I,3>=(Dat¢l,53~2-Dat¢I,53~2>,Dat(1,6
]

oA

a an

583 PRINT “"CALCULATED K YALUE FOR DARTA SET"
584 Datc¢I,?2=Dat(I,7>#39-5+32

585 PRINT “"TEMPERATURE CONVERTED TO";Datdl,?P>;"deg F"

598 D=4@: NHEXKT I

@@ PRINT #1,P+Recplus;Dat %)

618 PRINT #1,2

628 PRINT #1;Ser (%)

638 READ #1,1;3X

48 PRINT "DATA FOR RING";Ser(P)>;"HAS BEEN STORED IW FILE ";File#
658 DsS@: X=1

659 INPUT “PRESS CONT TO EMTER DATA FOR AMOTHER RING; ENTER 8 TO RETURM TO OPTI

ONS LIST.",¥
678 IF ¥=1 THEN Dsi2
§38 IF X THEN Ds9@

651  ASSIGH #1 TO #

682  ASSIGH #1 TO File$
699 Ds99: RETURN

THA | meccemcccc e e m e e m—m—m e —
718 Davasdit: CALL Fileselect(File$, ¥l ,Nring,Title$,Date$,Ser(sr,Recplus,Nostat(

#30

728 DeB2: PRINT LINC2);"EDIT OPTIONS:®

7?33 PRIMT LIMCL2;" 1. PRINT SERIAL NUMEBER CATALOG F2R FILE ";Files$
749  PRIMT " 2. EDIT RING"

738 PRINT " 3. PURGE RING"

733 PRINT " 4. ENTER MEW TITLE STRING"
757 PRINT " 5. ENTER MEW POLIMG DATE™
7EE  PRINT " €. RETURMN TO MAIM OPTIOHNS®

778 De@S: Edopt=8

738 INPUT "“ENTER EDIT OPTIOWM MUMBER ¢1-51",Edopt

798 IF (Edopt<l) QR (Edopt>&>» THEN Deds5

5388 OM Edopt GOTO Del@,De28,Dedd,le?d, De28,De99

518 DelB: CALL RingcatdFile$,Nring,Title$,Datef,Ser(sr,Nastat (€1
820 GOTO De@2

838 De28: CAHLL Ringselecti(Nring,Ser{#),Ring,File$,Title$,Datef,Nosrtati*il

848 IF Ring=8 THEHN De&z

8580 RERD #1,Ring+Recplus;Dat (%>

868 PRINT LINCL>»;"CURRENT DATA FOR RIMG";Serd{Ring:?
8v8 GOSUER DeSe

388 De28: FOR I=1 TO 2

898 De3@: X$=""

983 PRINT "CHAMGE YALUES FOR TIME";I;"<Y or N»72"
918 INPUT "“ENTER ¥ or H",X$

928 IF XK$="N" THEHN De35

938 IF X$<{>"Y" THEN De39

948 PRINT LINC1);"PRESS CONT TO MAINTAIN DISPLAYED VALUE, OR ENTER A
sLIMCLS

958 FOR J=1 TOQ 7

968 PRINT "TIME";I;Dat$(Jy;" =";Dat(l,J>

978 IWHPUT "PRESS CONT, OR ENTER A MEW VHLUE",DaL(I,J)'
988 NERT J

9989 De35: MHEXT I

1688 PRINT LINC22;"REVISED YALUES FOR RING";SerdRing>
le1e GOSUBR DeSH

1828 DedB:Xs=""

1838 INPUT "ARE ¥YALUES CORRECT (% or HNX?", K%

1048 IF X$="¥Y" THEN Ded5

1858 IF X$<>"N" THEMN Dedd

1858 GOTOD Dez8

1878 Ded4S: PRINT #1,Ring+Recpluz;lat (%)

1888 MAT Dat=C(@>

NEW “ALUE"

19
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1998 READ #1,Ring+Recplus;Dat (2

1188 PRINT "EDITED YALUES HAVYE BEEN STORED IM FILE ";File#

1116 GOTD DeB2

1120 DeS@: PRIMT LINCL ;" TIME 1", ," TIME 2"

1138 FOR I=1 TO 7

1148 PRIMT Dat(l,I>,Dat$(l>,Datcz,I>

1156 MNEXT I

1186 PRINT

1178 RETURH

1185 Decd: CALL Ringselect{Nring,Ser(#2,Ring,Filef, Titles,Datecf,Nostat %2
1198 IF Ring=8 THEN De@Zz

1195 PRIMT "RING";Ser(Ring?;"PURGED"

1288 Ser(Ring»=-1

12189 PRINT #1,2;S5er(#2

1228 FRERD #1,1;Nring

1232 GOTO Debv2

1234 De7@: PRINT. "CURRENT TITLE STRIMG:"

1235 PRINT Title$

123¢ INPUT "ENTER NEW TITLE STRING (UP TO 248 CHRRACTERS",Titles
1237 PRINT #1,1;Nring,Title$,Date$

1238 RERD #1,1

1239 GOTO DeBg2

1249 De8B: PRINT "CURRENT POLING DARTE: ";Date#

1242 INPUT "EMTER HMEW POLING DATE <¢UP TO 32 CHARACTERS>",Date#
1244 PRINT #1,1;Nring,Title$,Datef

1245 RERD #1,1

1247 GOTO Dewd2

1259 De99: ASSIGH #1 TO =

1251 ASSIGH #1 TO Files$

1256 RETURH

1280 | ~-mem e e —— -
1278 Table: IF Opt=9 THEHW Tall

1275 CALL Fileselect(File$,#1,Nring,Title$,Dated,Ser(s),Recplus,Nostat (%33
1238 Talg: Xs=""

1298 INPUT "PRINT HARD COPY (Y or NI?",K$

1388 IF CX$<>"Y"2 AND (XK$<>"N"2 THEN Tals

1318 PRINTER IS 16#(X$="N"2

1328 PRINT LINC22;"FILE: “;Files

1322 PRINT Title$

1325 PRINT "POLING DATE: ";Dates
1348 PRINT LINC13;" __ RING DAY CAP K DF FM
FN T "

1350 Tall: X=-1

1368 MAT Ck¥=C@>

1378 Ck¢=9

1388 FOR I=1 TO &

1398 Stat(I,13>=1E3S

1488 Stat(l,22=-1E35

1418 Statcl,32=Stat(l,47=09
1428 HNEXT I

1430 Tal2: Y¥=1E3S

1448 FOR J=1 TO Hring

1458 IF (Ser(J)<{(=X) OR (Ser(J)>¥> THEN Tal3
1468 1I=1J

1478 %=3SercJI>

1488 Tal3: HMNEXT J

1498 IF Y=1E35 THEN Taz®

1588 X=v¥

1518 REARD #1,I+Recplus;DatC#d
1528 IF Nostat(I>» THEN Tald4
1538 Ckf=Ckf+1

1538 Ckf(Ckf,1>=Dat(l,2>

1558 Ckf(Ckf,2>=Dat(1,3>

1568 Ckf(Ckf,3>=Dat (1,57

1578 CkfuCkf,d2=Dat¢2,2>

1588 CkfiCkf,52=Dat (2,37 20



1598

CkfiCkf,sr=Dat (2,5

1688 FOR K=1 T0O &

1618 IF Ckf(Ckf K><{5tat(K,1) THEH Stat(kK,1»=CkfiCkf,K>

1620 IF Ckf(Ckf,KI>Stat(K,2> THEN Statdk,2>=Ckf(Ckf, K>

1638 5Stat(K,3)=5tat(K,33+Ckf(Ck¥f, K>

1648 Stat (K,4)=Stat (K,4)+Ckf(Ckf,KI~2

1658 HNEXT K

1660 Tald4: IF 0Opt=9 THEN Tal2

1665 PRINT USING "#,18D";Sercl>

1678 PRINT USIHNG TalS;CHR$(32+18%Nostat(I>>&" ",Dat(1,1>,Dat (1,22, Dat{1,3»,0at(
1,4>,Dat¢1,5),0at{1,6>,Dat (1,72

1688 PRINT USING Tal3;" “,Dat(2,1>,Dat(2,2>,Dat(2,3?,0at(2,4),Dat (3,
3),Dat(2,6),Dat(1,7?>

1698 PRINT

1768 GOTO Tailz

1718 Tal15: IMAGE K,3Z,4X,5D,4X,0.4D0,4X,D0.4D,5%,5D,5%,5D,5X,3D

1728 Taz®: IF Opt=5 THEN PRINT LIMC(Z2>

1725 IF Ck¥=8 THEN Ta35

1738 FOR I=1 TO &

1748 IF Ckf<>1 THEN Stat(l,4>=SRR((Stat(l,4)-5tat(l,32~2/Ckfar-(Ck¥-122
1758 IF Ckf=1 THEN Stat(I,4>=8

1768 StatdI,3>=Statcl,3)-Ckf

1778 HNEXT 1

1771 IF Opt=9 THEN Ta%9

17g8@ FOR I=1 TO 3

1798 PRINT

1808 IF I=1 THEM PRINT USING "#,K";" CRP"

1818 IF I=2 THEM PRINT USING "#,K";" K"

1326 IF I=3 THEN PRINT USING "#,K";" FmM"

1330 PRINMT TARBC24);"MIN";TARABC3E>; "MARX" ; TABC(S13; "MEAN" ; TABC &5 "STD DEW"
1340 FOR J=B TO 3 STEP 3

1330 IF J=@ THEN PRINT USING "#,K";"FIRST DRTA SET "

1368 IF J=3 THEN PRINT USINHG "#,K";"SECOND DRTH SET"

1278 PRINT TAEBC(138>;DROUND(Stat(I+J,1),8>; TABC(3@); OROUMD(Stat (I+J, 20,32 TAEC45);
DROUNDCStat (I+J,323,8>;TABC(EB); DROUND(Stat(I+J,43,8>

1888 HNEXT J

1898 HMEXT 1

1988 Ta%5: PRINMTER IS 18

1981 PAUSE

1918 Ta%%: RETURN

1928 { == e e — e -

1938 Call_barplot: IF Ckf THEHM Cbil®

1948 PRINMT "THERE IS5 HO DATA EBASE FOR MAKING A EAR PLOT AT THIS TIME."
1958 PRINT "ACCESS QOPTIOM 5 TO CREATE A DATA BASE AMD CALCULATE STATISTICS."
1968 GOTO Cb99

1979 Cbl@: GOSUB Table

1975 CRALL Barplot(Ckf,Ckf(x),Stat(*),File$)

1988 Cb99: RETURN

1998 | ----o e e

2000 Rcat: IF File$<>"" THEN Rcal®

2018 PRINT "NO FILE HRS BEEN SELECTED."

2028 GOTO Rca%99

2830 Rcald: CALL Ringcatd(File$,HNring,Title$,Dates$,Ser*),Nastat(£1)

2048 Rca99: RETURN

2858 | ==- e e

2068 Statdelete: IF File$<>"" THEHN 5418

2878  PRIMT "MO FILE HAS BEEEM SELECTED FOR PRIWNTIWMG AMD STATISTICAL AMALYSIS."
2938 GOTO 5d99

2890 Sdie: CALL Ringselect(HNring,Sercs2,Ring,File%,Titles$,Date$,Mostat (£
2189 IF Ring=8 THEN $d39

2118 Nostat(RingJ)=1

2128 PRINT "RIMG";Ser(Ring>;"DELETED FROM STATISTICAL CALCULATIOWS.®

2138 5d99: RETURH

2148 ! —--- - e -

2158 Statrestore! IF File$d{>"" THEN 5r18

2168 PRIMT "NHO FILE HAS BEEHM SELECTED FOR PRIMTIMG AMWD STATISTICAL AMALYSIS.



2178 GOTO 5r99

2120 Spl1@: CALL Ringselect(Mring,Ser(#),Ring,File®, Titled,Dated,Nostat sl
2198 Hostat(Ring»=a

2289 PRIMT "RING";Ser<Ring?; "RESTORED TO STATISTICAL CALCULATIONES."
2218 Sr33: RETURN

2228 | —mmmmem e e e e e m e —m——— -
2230 Plot: CALL Fileselect(File$, #1,Mring,Titlef,Dated,Ser(*x),Recplus,Hostat )l
22489 CALL Ringselect(Nring,S5erc(x),Ring,File$,Title®,Datef,ostat(*))
2241 PRINT PRGE

2258 IF Ring=8 THEN P199

22680 PLOTTER IS 13,"GRAPHICS"

2278 GRAPHICS

2280 LOCRTE 18,118,8,98

2298 SCALE @,3,8,7

2368 AXES 1,1,0,9

2318 LORG 2

2328 CSIZE 3.3

2339 MOVYE -.48,1.5

2349 LABEL USING "K"j"K"

2358 MOVE -.48,3.5

2368 LRBEL USING "K"j;"FR (Hz»"

2378 MOYE -.48,5.5

2380 LABEL USING "K";"CRP C(pF2)"

2398 LORG &

2490 FOR I=9 TO 3

2418 MOVE I,-.8S5

2428 LABEL USING "K";"1"&RPTHC"@",I>

24386 HMEXT 1

24486 MOVE 1.5,-.3

2450 LABEL USING "K"§;"DRAYS"

2468 LORG 3

2478 MOVE @,-.4

24880 LABEL USING "K,K";"FILE: ",File#

245a@ LORG 9

2500 MOVE 3,-.4

25180 LABEL USING "K,1@D";"RING: ",Ser(Ring?
2520 FOR I=28 TO 99 STEP 18

2538 FOR J=-1 TO 1

2548 K=LGTCI>+J

2556 HMOVYE X,8

2568 DRAW X,.8S

2578 HNEXT J

2588 HMNEXT 1

2581 RERD #1,Ring+Recplus;Dat (%)

2590 XB=LGT(Datcl,12)

26d@ K1=LGT(Dat(2,13>

2619 DO=XB-(X1-X0>

2628 D1=(3-XK1)-/(X1-%¥a>

2630 FOR I=1 TO 3

26486 ON I GOTO P12B,P125,P139

2659 Pl128: J=3

2651 =-2

2678 GOTO P135

2686 P125: J=5

2681 P=3

27P8 GOTO P135S

2716 P138: J=P=2

2720 P135: D=Dat(2,J»-Dat(l,J>

2721 | P=INTC(LGTCABSCDI)I>+1

27?38 Y@=Dat(l,J>-D@#D

2748 Y1=Dat(z,J>+D1=*D

2741 P=IMTC(LGTCRBSCYO-Y10%.40)0+1

2758 | ¥=(¥Ye+¥1)-2

2731 Y=(Dat(1,J>+Dat(2,J>>s2

2760 Y=18~P*INT(Y-18~P>

2770 SCALE 8,3,%Y-(2%1-13#10~P,Y+(8-2x]2%18~P 29



2739 LORG 8

2799 MOVE -.93,Y

2389 LABEL USING "K"3¥

2818 MOVYE -.83,¥Y+18~P

2826 LABEL USING "“"K"jY+1@~P

2838 LORG S

2848 FOR K=1 TO 2

2859 MOVYE LGT<(Dat(K,13>,Dat(K,J>

2868 LABEL USING "K"j;"X"

2878 HMNEXT K

28880 MOVE 9,Y@

2898 DRAW 3,Y1

2989 IF Y1+Y9<>B THEN Perdecade={Y1-YB2-/3-((¥Y1+¥YR)> 2,%100 ! CHANGE PER DECAD
E CALCULATION

29@5 IF Y1+Y8=9 THEMN Perdecade=@

2938 MOVE 2,(YB+Y1)/2+.4%18"P

2948 CSIZE 2.9

2958 LABEL USING "K,K";PROUND(Perdecade,~-1>," PERCENT PER DECRIE"
2960 CSIZE 3.3

2978 MEXT I

2988 PRUSE

2998 EXIT GRAPHICS

3888 P199: RETURN

3810 | ————mr e e

3029 Fileselect! SUB Fileselect(File$,#1,Hring,Title$,Datef,Seri*#),Recplus,Hosta
L (%))

3836 OPTION BRSE 1

3040 K=1+(File${>"")

3858 IF X=2 THEM Fs29

3868 Fs19: INPUT "ENTER FILE MAME WITH MASS STORAGE DEVICE",F#
3978 GOTO Fs30

3088 Fs29: PRIMT PAGE; "CURRENT FILE: ";File#

3898 F$=Files

3186 INPUT "PRESS CONT, OR ENTER MEW FILE NAME AWD MASS STORAGE DEVWICE",F#
3118 IF F#$=File$ THEN Fs99

3128 Fs38: PRINT "ATTEMPTING TO OPEN FILE ";F#$

3138 ON ERROR GOTO Fsd49

3140 ASSIGH #1 TO F$

3158 O0OFF ERROR

31686 READ #1,1;Nring,Title$,Dates

3178 REDIM Serd(Nring?

3180 RERD #1,2

31980 READ #1;Serc#*)

3280 Recplus=1+INMT(Hrirng~18>+CHNring MOQD 1&6>8)>

3218 MAT Mostat=(@)

3220 GOTOD Fs3So

3238 Fs48: 0OFF ERROR

3249 PRINT LINCL>;“ERROR";ERRN;"DURING ATTEMPT TO OPEM FILE ";F$%
3258 ON X GOTO F=18,Fsz0

3260 FsSO: Filef=F¥

32708 Fs39: Recplus=1+INT(Hrings1&2+{(Nring MOD 1&>8>

3275 SUBEHD

3280 | ———-mmrm e e

3299 Ringcat! SUB Ringcat(File$,Nring,Titles$,Datef,Seris) ,Hostat i)
3388 DOPTION BASE 1

3310 Rcl:Xg=""

3329 INPUT "HRARIDCOPY PRIMTOUT (VY or HX?",X$

3330 IF CHEL"Y"D AND (X$E<C>"N"D> THEM Rc1®

3340 PRINTER IS 16%CRk$="H">

3341 PRIMT LINCZ2>;"FILE: ";Files

3342 PRINT Titles

3343 PRINT "POLIMG DATE: ";Date$

3358 PRINT LINC1);“FILE ";File#$;" COMTAINS DATA FOJR THE FOLLOWING RING SERIAL M
UMBERS: ";LINCL)

3353 K=-1

3357 Rc2B: ¥Y=1E3S

[} (]
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3368 FOR I=1 TO Hring

3378 IF C(Sercli<=¥) OR (Ser(Ix>Y) THEN Rc30
3371 JI=I

3372 Y=Ser(l>

33808 Rc38: HNEXT I

33381 IF ¥=1E35 THEH Ec98

3382 K=Y

3383 ZF=" "&VWALF(Ser(Ji

3384 IF HMostat(J> THEN Z2%C1,11="%"
3387 PRIMT 2%,
3388 GOTO Rcz@
3398 Rc98: PRINT
3488 PRINTER IS 16
3418 Rc99: SUBEND
3428 | memmmmm e e e
3438 Ringselect: SUB RingselectiNring,Ser(*),Ring,File$, Titlef, Datef, Hoztat i)
3448 QPTION BASE 1
3458 PRINT
3468 Rz1a: Ser=-1
3479  IHPUT "ENTER RING SERIAL HUMBER C<¢EMTER @ FOR RIHSG CRTALOGX",S=pr
3438 0N SGH(Ser2+2 G0TO R=z18,Rs15,R=20
3498 Rs13: CALL RingcatcFilef,Nring, Title$,latef,Ser(#d,Nostar (£
35408 GOTO Rsia
3519 Rs28: FOR Ring=1 TO HNring
3528 IF Ser(Ring2=Ser THEH R=99
3538 HNERXRT Ring
3548 Ring=8
3558 PRIMT LIHC1>;"SERIAL MUMBER";Ser; "MOT FOUND IM FILE ";File#
35649 R:99: SUBEND
3978 | e
33589 Barplot! SUE Barplot(Ckf,Ckfd*d,Stat(x),File%d
3598 DEG
3688 OQOPTION BRSE 1
3618 DIM Bins<232
3611 PRIMT PAGE
3628 Bpla: K=8a
3638  INFUT "ENTER 1 TO FLOT CAP; 2 TO FLOT Kj; 3 TO FLOT FR",K
3648 IF <(K<1) OR (K>3> THEN Bpls
3658 FOR Dataset=1 TO 2
35568 D=Dataset%3-3
3678 Dx=35tat(K+D,22-Stat(K+D,1
3638 Dtic=18~INTCLGTC(Dx>»=-12
3698 IF DxsDtic<2@ THEN BpZ&
3788 Dtic=Dtic#*2
3718 IF Dxs/Dtic>=28 THEHN Dtic=Dtic*2.5
3728 BpzZo: Bmin=FROUMD(Stat (K+DI,12-Dtic,8>
37380 Bmax=PROUNDC(Stat(K+D,22~D1ic,d2
3748 REDIM Bins<1+Bmax-Emin
3758 MAT Bins=(a>
3760 Ymax=8
3778 FOR I=1 TO Ckf
3738 B=PROUMDC(CkKf(I,K+D>/Dtic,83+1-EBmin
3798 Bins(B)=Birs(Bi+l
38898 IF Bins(B)>Ymax THEN ¥max=Binz(E>
3318 MNMEKT 1
3828 Ymax=MAXK(3,Ymax’
3838 PLOTTER IS 13, "GRAPHICS"
3848 GRAFHICS
3858 LOCATE 15,118,25,95
3568 RKmin=Dtic*#(Bmin-1)
3870 RXmax=Dtic*(Bmax+l)
3888 SCALE Xmin,Xmax, 8, ‘max
3898 ¥Ytric=1+(¥Ymax>50>
3988 AXES Dtic,¥tic,Amin,8,5,5
3918 CSIZE 2.5
3928 LORG 9
24
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4138
42008
4218
4228
4230
4244
4258
42648

MOVE C(Bmin-12#Dtic, -, B28#Ywa.

LABEL USIHG "K"; U Bmim—-12#Dtic

FOR I=Emin TO Emax

CLIF ¢1-.50#%D0tic,1+.S52#0tic, 8, Binzti-3min+ld
FRAME

IF (I-Bmin+1> MOD S THEMW Grl3

MOVE I#0Otic,-.HB23% max

LABEL YSIMG "“K";I1#Dtic

Grzg: HNEXT I

MOVE Dtic#(Emin+Bmax) 2,-.0634%Ynax

CSIZE 2.7,.8

Y$¥="FIRST"

IF Dataset=2 THEN Y$="SECOND"

Hs:llgﬂ-ell

IF K=2 THEHN X$="K"

IF K=3 THEN K$="FR"

LABEL USIMG "K";"FILE "&Filesg" “Lu$L" C'RY$ER®
CS5IZE 2.5

LORG 8

FOR I=9 TO Ymax STEP S#¥Ytic

MOYE Dtic*(EBmin-12-,@1%Dtic*(Bmax-Bmin+2i, I
LABEL USINHG "K";I

NEXT I

LORG S

MOYE Dtic#¢Bmin—=12-.11%Dtic%<(Bmax-Bminl, Ymax,2
LDIR 98

CSIZE 2.7,.8

LABEL U2IMG "K";"MUMBER OF OCCURAMCES"

LDIR B

FRINT “FRESS COHMT WHEM RERDY"

PRUSE

NEXT Dataset

EXIT GRAPHICS

SUBEHND
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