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ASSrilACT

The Marine Extension Service offers crab processors a new and
effective method to optimize their retort and pasteurization opera-
tions, assuring maximum yields, product quality, safety, and
shelf life. The use of in-plant microprocessors and microcomputers
can tailor thermal processing requirements to the needs of each
plant while assuring uniform quality and safety. Introduction of
total heat or the F-value concept provides processors with much
more flexibility than could be achieved under the traditional
system of pasteurizing a one-pound can of crab meat to an internal
temperature of 18$'F  85'G! for one minute.
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INTROOUCTION

The majority of blue crab processors on the Atlantic Coast
rely on pressurized stean to retort live blue crabs prior to
removing cooked meat from the crab bodies. The recovered meat,
which is usually handpicked, is then marketed as "fresh" crab meat
with a refrigerated shelf life of 10 to 14 days, or is canned and
pasteurized in a hot ~ater bath to produce a refrigerated product
with a shelf life greater than six months. Both the retorting and
pasteurization processes require controlled time/temperature rela-
tionships to insure product safety, quality, and yield.

Several hundred to several thousand pounds of 'live blue crabs
are cooked to an internal temperature of 235'F   112.8 C! in large
horizontal or vertical steam pressure retorts at '1! pounds per
square inch. If the crabs are cooked at a lower temperature,
the meat is too moist, is difficult to pick, has excessive bacte-
rial populations, and has a short shelf life. Cooking for too
long a time dessicates the meat and reduces the percentage yield.
The cooked crabs are backed and the meat is removed by trained
pickers or, less frequently, by a crab-picking machine. The meat
then can be packed as "fresh" or placed in cans, pouches, or
sealed plastic containers for hot water pasteurization. Most crab
meat is hotwater pasteurized   186-190'F, 85.!-87.8'C! in one-
pound cans  f401! to an internal temperature of 185'F  85'C!.
Traditional blue crab meat pasteurization specifications require
that the 18! F  85'C! temperature be maintained at the geometric
center of the can for one minute  9!. Processing for too short a
period or at much lower temperatures causes the meat to be under-
cooked, which usually results in early spoilage of the product and
in the potential development of toxins produced by Type f Clostri-
dium botulinum. Cooking at an excessive temperature or for an
extended period causes the meat to turn blue. The blue coloration
is not harmful, but the meat is usually unacceptable to the
consumer   1, 11, and 12 ! .

Rapid and eff icient cooling is needed to assure quality and
safety. Natiorsal Blue Crab Industry Association Pasteurization
Guidelines require that recirculating cooling water be used to
reduce pasteurized meat temperatures to less than 55'F �2.8'G!
within 180 minutes of pasteurization. Neat temperatures must be
brought to 36'F �.2'G! within 18 hours and held between 32'F
�'G! and 36'F �a2'G! during subsequent shipping and storage.
Meat temperatures at or below 36'F �.2 G! prevent the growth of
Type E Glostridium botulinum that may have contaniinated the meat
through ieproper ce~nseans gj. Type E can produce a deadly toxin
above 38 F �.3'C!.



Over the last several years, blue crab processors have come
under increasing pressure from consumers, from state and federal
regulatory agencies, and from within the industry itself to improve
product quality and safety. The National Blue Crab Industry
Association adopted industry~ide pasteurization guidelines in
February 1/84 that detailed specific equipment and processing
requirements for pasteurized meat. Rising energy and raw
materials costs have increased the financial incentive for proces-
sors to establish energy conservation measures and improve product
yie'lds.

Several years ago, Georgia blue crab processors requested
thermal processing assistance from the Marine Extension Service.
The plant operators wanted to improve steam distribution within
their retorts to provide for a more even cook. Poor steam distri-
bution overcooks some crabs while undercooking others. The
processors also wished to standardize their pasteurization
operations, introduce product sizes and packaging types different
from the traditional 16-ounce can, and improve product cooling.

METHODS

In response to processors' requests, the Marine Extension
Service developed a pOrtable SyStem to monitor in-plant
time/tanperature relationships for the retorting of live blue
crabs and the pasteurization of blue crab meat. A portable
Diyitec 1100 data logger and a Digitec Model 6010 data store
capable of monitoring 20 separate channels are used to record
time/temperature data on magnetic tape. Data transfer to diskette
on an iBM Personal Computer is achieved through an HS-232 port at
1200 Baud using PC-Talk software �!. Type T copper-constan
thermocouples measure the internal temperatures of crabs and
temperatures at the geometric center of cans and retort pouches.

Internal crab and one-pound can  <401! teniperatures are moni-
tored by 2 -1/16" molded plastic thermocouples  O.F. Ecklund
Company!. Eight-ounce can  $307! temperatures are monitored by
1 -11/16" molded plastic thermocouples  O.F. Ecklund Company!.
Pouch tanperatures are measured by 20-or 24-gauge copper constan
thermocouple wires inserted through brass stuffing box fittings
 O.F. Ecklund Company!. Thermocouples are inserted into the sides
of cans to be pasteurized through a threaded stainless steel
thermocouple receptacle. The receptacle holds the thernacouple in
place through a hole previously cut by a can punch. The thermo-
couple, at the can's geometric center, is then sealed into the can
with the appropriate anount of crab meat  Figure I!. Temperature
values are transmitted to the Digitec data logger through teflon-



coated copper-constan thermocouple wire. One probe monitors the
water bath temperature and 9 to 19 Probes monitor internal can
temperatures. Automatic temperature readings are recorded once
every minute during the cooking and cooling cycles.

A copper-constan thermocouple is inserted through the first
joint of the blue crab's swimneret into the center of the body
cavity and wired into place across the lateral spines with nickel-
chromium wire  Figure 2!. 0uring most retort studies. two probes
monitor stean temperatures at the top and bottom of vertical
retorts, and 8 to 18 probes monitor the internal temperatures of
crabs distributed throughout the cooking baskets. Temperature
readings are taken electronically every 8 to 10 seconds.

COMPUTER PROGRAMS

The l6M Personal Computer is used to organize time/temperature
data, calculate F-values, and provide graphics output supported by
Lotus Symphony soft~are �!. The computer can also be used as a
terminal to support Statistical Analytical System  SAS!  g, 6!
graphics that plot temperature versus time for pasteurization and
retort studies.

F-value is defined as the equivalent in minutes at a given
temperature  TRT reference temperature! of all heat considered
with respect to its capacity to destroy spores or vegetative cells
of a particular organism  /, 8, 9, 10!. The F-value is the number
of minutes at a given temperature required to kill a known popula-
tion of organisms in a given food under specified conditions. The
traditional 16-ounce can  g401! of crab meat held for 18$'F  85 C!
for one minute has an F-value of<

F
16

if the can of crab meat could be instantly heated to 18$ F  85 C!,
held at that temperature for 31 minutes and then instantly coo'led,
the total F-value would be 31 minutes. 1'he traditiona'l pasteuri-
zation process achieves the sane equivalent F-value by heating and
cooling the meat gradually over approximately a two" to three-hour
period and holding the internal can temperature at 1d5'F  85'C!
for one minute   7, 8, 9, 10 !.

The superscript 16  F 8 ! is the Z-value determined for Type K16
18

Clostr idium botuiinum. The -vaiue is def ined as the number of
degrees Fahrenheit needed for the thermal destruction curve to



Interval and cumulative F-values are calculated by the computer
with the fol lo~ing formula  8! s

~ --!jF0  t2 � tl !

F - F-vaIue of time interval  t - t0 -2 l

tl ~ Time of the f irst temperature measurement

t> Time of the second temperature measurement

Tl 2 = Mean temperature in the interval  t � tl!
t

TRT Reference temperature

Z Z-value

Cumulative F-values are determined by sunning interval
F-values over time  Figure 3!.

Four programs, written for the IBM-PC in BASICA, were
developed to read temperatures from diskette storage, calculate
F-interval and F-total values, and print the results for each
monitored probe. An exanple of a final printout for a
pasteurization study is presented in Figure 4.

Program 0ne  Appendix! reads the Oigitec output  Figure 5!
from retort monitoring that was written to a diskette with PG-
Talk, extracts the temperature readings, and writes them to a new
diskette file that Is processed by Program Two  Appendix!. Probe
numbers. times, temperatures. and F-internal and F-total values
are printed by the program. Program Three writes temperature
va'Iues recorded by the Digitec  Figure 6 ! during pasteurization to
a new diskette file for processing by Progren Four   Appendix!. The
printout includes probe numbers, times, tanperatures, and
F-interval and F-total values.

traverse one Iog cycle. That is, a change of 16 F is required to
reduce the number of bacterial vegetative and/or spore cells by a
factor of ten. If the pasteurization temperature were raised 16'F,
from 185 F to 201'F, then cooking for one minute at 201'F would
kill the sane number of bacteria as a ten-minute cook at 185'F.
The higher the Z-value, the greater the organism's resistance to
heat �, 8, 9, 10!. Adherence to established F and Z values assures
the destruction of spoilage and disease organisms, including
spores of Type E Clostridium botul inurn which can germinate and
produce toxin In crab meat.



Temperature values for retort and pasteurization cooks are
plotted against time using l.otus Symphony �!, S4S Graph, or SAS
Plot �,4!. Using the random file created by Progren One, Progren
Five in BASICA prepares time/temperature retort data to be
"imported" into the Lotus Symphony progren �! for graphic
presentation on a dot matrix printer or a pen plotter. Progran
Three and Program Six perform the sese function for pasteurization
data. Typical graphs of retort and pasteurization cooks are
presented in Figures 7, 8, 9, and 10.

MICROCOMPUTERS 4NO THE PROCESSOR

The Marine Extension Service offers crab processors a new and
effective method to optimize their retort and pasteurization
operations, assuring maxim~ yields, product quality, safety, and
shelf life, The use of in-plant microprocessors and
microcomputers can tailor thermal processing requirements to the
needs of each plant, while assuring uniform product quality and
safety.

introduction of total lethal heat, or the F-value concept,
provides processors with much more flexibility than could be
achieved under the traditional system of pasteurizing a one-pound
can  $401! of crab meat to an interna'l temperature of 185 F  8$'G!
for one minute. Meat can safely be pasteurized at lower ~ater bath
temperatures for longer periods as long as the total F-value
equa'Is 31 �0!. The possibi'lity of blueing is reduced, particu-
larly in South Atlantic and Gulf of Mexico crab meat, which is
more susceptibie to discoloration �1,12!. New packaging sizes
and types, including smaller cans, retortable plastic containers,
and retortable pouches, can be introduced safe'ly to the marketplace
after appropriate thermal processing parameters are established
for each container type.
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F igure 1. Detail of thermocouple placement in cans of crab meat
to be monitored during pasteurization.
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YQUR CRAB PLANT

HQT WATER PASTEURIZATION
CAN

16 QUNCE

17 / 9 / 84

F-INTER.PRDBE NQ. TEMP. F F-TOTAL

F igure 4. Exanple printout of F-interval, F-total, probe number
and tanperature values from a pasteurization cook.
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PROGRAM NUMBER QNE COP I ES DI G I TEC RETORT DATA TQ RANDOM FILE

18 REM PROGRAM LOADS SEQUENTI4L DIGZTEC FILE TO R4NDQM
28 PRINT "THIS PROGRAM QZLL ACCEPT A MAXIMUM OF 6500 OBSERVATIONS"
38 PRZNT
48 DZ'M TEMPS�588!
S8 PRINT "NUMBER QF OBSERVATIONSi X"
68 ZNr UT X~
78 OPEN "C ~ DIGI. TXT" FOR INPUT AS «1
88 OPEN "C: D I G I -R. BAG" AS «8 LENTIGO
98 FIELD «2 ~ 2$ AS TEMPI«
188 PRINT
l 18 PRINT
ic?8 PRINT "b4ORKZNG!"
138 PRINT
148 PRINT
1 58 REM D I G I TEC V4LUES 4RE INPUT AND STORED ZN RANDOM FILE D I GI � R.
B48
168 FQR ZX~l TO X%
1 T8 INPUT «1 ~ TEMP«  IX>
iS8 LSET TEMPZC~TEMP« Z%!
190 PUT «8,
a88 IF EOF�> THEN GOTO aa0
210 NEXT ZX
228 CLOSE «1
238 CLOSE «8
248 BEEP
GS0 END

Pro@ran One. Heads digitec temperature data from retort studies
and creates a random temperature file for Progrwn
Two.
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18 RENt PROGRAM CALCUl ATES F-INTERVAL AND F-TOTAL
28 LPRINT CHRS �7! CHRS �8! CHRS �4! CHRS �4!
38 LPRINT CHRS �7! CHRS �3!
48 LPR INT
58 REM INPUTS PLANT NAME, DATE, AND PROCESSING PA
68 PRINT "NAME OF PROCESSING PLANT"
7$ I NPUT AS
88 LPRZtrlT AS
98 LPRZtrlT "STEAM RETORT COOK"
i88 LPRZtrtT "LIVE BLUE CRABS"
ii8 LPRINT "ONE LIVE BLUE CRAB PER PROBE"
i28 PRINT "DATE 04Y'r MONTH r YEAR
138 INPUT Qr Rr S
148 LPRINT Or I !Rr /" ~ S
158 PRINTaPRZNT
16$ LPRItrtTeLPRINTel PRINT
178 PRINT "NUMBER OF OBSERVAT IONSr PROBE&rtNUMBER
PUT X
188 PRINT "NUMBER QF PROBESr Y @INPUT Y
198 PRINT "TIME lhITERVALr TM" a INPUT TM
2$$ PRINT " Z-VALUE, Z V   STANDARD VALUE FOR RETORT
T ZV
218 PRINT "REFERENCE TEMPERATUREr RT  STANDARD VAL

RT
22$ PRINT
238 REM. READS TEMPERATURE FRONl DIG I-R AND bIRI TES
24$ OPEN "C DIG I-R BAS" AS «1 LEN ii?8
258 FIELD «i, 28 RS TEMP1S
268 OPEN "Ce DISINUM. BAS" AS $2 LEN<12
278 FIELD «2r 12 AS TEMPCS
288 FOR I ~ i TO X
298 GET «1, I
388 N~4eM~6
318 ZS~MIDS  TEMP1S, N, M!
328 O~VAL<ZS!
33$ PRINT 9
348 LSET TEMPCS~MKSS {9!
358 PUT «2, Z
36$ IF EOF�! THEN GOTO 388
378 NEXT I
38$ CLOSE «iaCLOSE «2
398 PRINT
488 RENl SORTS TEMPERATURE DATA FOR A SPEC IF I C PRO

TO F
41$ OPEN "CsDIGINUMi BAS" AS 01 LEN 12
428 F IELD « 1 r 12 AS TENIPCS
438 OPEN "L I TEMPARY BAS" AG 42 LENrr 12
448 F IELD «2, 12 AS TEMPC10
458 FOR I ~i TO X
468 SET «1, I
478 A~CVS  TEMPCC!
48$ LSET TEMPC iSMKSS  A!
498 PUT «2,
58$ PRINT A
518 IF EOF i! THEN GOTO 538
52$ NEXT I
538 PRINT

VALUES FOR RETORT

RAMS. FOR RETORT

OF READINSSr X" s IN

COOK ZS 1$! "s II!lPU

UE IS 235! "x INPUT

T'O DIGINUM. BAS

BE AND CONVERTS C

Program Two. Calculates F-values far retort monitoring.

PROGRAM NUMBER TRIO CALCULATES F-VALUES FOR RETORT DATA
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 X/Y! � 1 TO FILE BI

/Y TO F I LE CJ BAS

ie

Program Two. Continued.

548 BEEP
5'58 PRINT "PROBE NUMBERS P" > INPUT
56$ OPEN "C a PROBE. BAS" AS 83 LEN~12
578 FIELD %3, 12 AS TEMPFO
588 PRINT
598 44-8
688 FOR I~P+1 TO X STEP Y
618 RA~RAwi
628 GET I! 2, I
638 4 l ~CVS   TEMPC1 4!
64$ PRINT Al
658 2 <  9/5! +Ai ! +32
668 PRINT
678 PRINT
688 LSET TEMPFS~MKSO   Z !
698 PUT 83, 44
788 IF EOF�! THEN GOTO 728
718 NEXT I
T28 PRINT
738 CLOSE 4Cis CLOSE 02a CLOSE 03
748 REM WRITES TEMPERATURES 1 THRU
758 OPEN "C!PROBE. BAS" AS 01 LEN 12
T6$ FIELD 41, ie AS TEMPFO
TT8 OPEN "CaBZ. BAS" AS 02 LE&i 12
78$ FIELD 42, 12 AS TEMPBIO
79$ BB~8
8$8 FOR I ~i TO    X/Y! � 1!
818 BB~BB+ I
628 GET 41 ~ I
838 BI=CVS TEMPFO!
848 LSET TEMPBIO~MKSO BI>
858 PUT 402, BB
868 IF EOF�! THEN GOTO 898
87$ PRINT BI
88$ NEXT I
89$ PRINT
'988 CLOSE Ai!CLOSE 02
918 REM WRITES TEMPERATURES 2 THRU X
928 OPEN "C: PROBE. BAS" AS 81 LEN 1?
938 FIELD 4!., 12 QS TEMPFO
948 OPEN "C: C J BAS" AS 52 LEN 12
95$ FIELD %2~ 12 AS TEMPCJO
968 CC~8
978 FOR I~2 TO  X/Y!
988 CC CC+1
998 GET 41, I
1888 CJ~CVS  TEMPFO>
1818 LSET TEMPC JO~MKSO  C J!
1 828 PUT 42, CC
1838 PRINT C J
1848 IF EOF   1 ! THEN GOTO 1868
1858 NEXT I
1868 CLOSE %1 a CLOSE 42
18'78 PRINT
1888 REM CALCULATES AVERAGE INTERVAl
S BI AND Cj
1898 OPEN "C s BI BAS" *S 01 LEN 12
118$ FIELD 41~ 12 AS TEMPBIF
111$ OPEN "C ~ CJ BAS" AS 42 LEN 12
1 128 FIELD 42, 12 AS TEMPCJO
1138 OPEN "CaAVGTEMP. BAS" AS 43 LEN
1 148 F IELD 43, 12 AS AVGTEMPO
1158 FOR I~i TO    X/Y! -1 !
1 16$ GET 41 ~
1 1 T8 GET 42i I
1188 Bl i~CVS TEMPBI4!

TEMPERATURE BY COMBININS FILE
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FIELD 03, 1 2 AS FTOTALO
LPR INT
PRZNTsPRIhlT
P R I NT " PROBE NO. " i " " i "TEMP ~ F" I ""i"TIME"i"
i "F-INTER

II ~
F TOT4L"PRINT

PRINT II

PRIhIT II

LPR INT
LPRIhiT "PROBE NO

1788
1718
I 728
1738
1748

N

I
I '758
1 768
1778
17e8
1 '798
I e88

" i "TEMP. F" i "~ l i %TIMEN i M
"F-INTER. "

q-F-TOTAL"LPRINT
LPRZNT
LPRIhIT
TMT~8

FOR I~f TO    X/Y!-1!
ThIT~ TMTw Thl

Program Two. Continued.

f 1'98
1288
1218
1 228
1238
1 248
I 258
1268
1278
12e8
1298
1388
1318
1328
1338
1348
1358
1368
1378
1388
1398
1488
iki8
1428
I 438
1448
1458
1468
I 478
fke8
1498
1588
15f8
1528
I S38
f Saa8
ISS8
f568
1578
1588
1598
1688
1618
1628
1638
1648
1658
1668
1678
I 6e8
1698

C J 1 ~CVS   TEMPC J4 !
AVGT~  BI I+CJ1! %. 5
LSET AVGTEMPO~MKSO AVST!
PRINT AVGT
PUT +3, I
IF EOF   I ! THEN GOTO 1268
NEXT I

CLOSE  !iaCLOSE  
!CLOSE 03
PR I hlT
REM CALCULATES F-INTERVAL VALUE
OPKhl "Ca4VGTEMP. BAS" 4S 81 LEN~12
FIELD  a I, 12 AS AVGTEMPS
OPEN "CaF-INTERV. BAS" AS  h2 LENmi2
FIELD  
, 12 AS F INTO

FOR l~ I TO    X/Y! -I !
GET  a I, I
AT~CVS  AVGTEMP4!
F I~  TM! m   I 8~    AT-RT! /ZV! !
PRINT FI
LSiET F INTO~M! SO  F I !
PUT  a2~ I
IF E'QF   1 ! THEN GOTO I 428
NEXT I

CLOSE  aiaCLOSE 82
PRINT
RENI CALCULATES F-TOT4L V4LUE
OPEhl "CaF-ZNTERV. BAS" 48 Oi LEN 12
FIELD i! 1 ~ 12 AS FINT4
OPEN "CaF-TOT4L. B4S" AS 0'2 LEN~1 2
F I ELD a
, 1 2 AS FTOTALO
FT~8

FOR !~f TO    X/Y! � f !
GET Sf~ I
FI I ~CVS  F INTS!
FT ~FT~F I I
LSET FTOTALO~MKBO FT!
PUT $2 a I
PRINT FT
IF EOF   1 ! THEN GOTO 1598
NEXT I

CLOSE a!laCLOSE
RUN P R I NTS PROBE NO. ~ T I ME, TEMP F F- I NTERV4L AND F-TOT4L
OPEN "Ca AVGTEMP. B4S" 4S Of LEN 12
F I ELD 8 I a I 2 4S AVGTEMPO
OPEhI "C a F-INTERV. BAS" AS 82 LKIW 12
F I ELD %2 ~ 12 AS FI NTS
OPEN "CaF-TOTAL. BAS" AS 83 ~12



181e
i$2e
183e
184e
185e
1 860
187e
188e
189e
19ee
}91e
192e
1938
194e
195e
196e
1978
1 98e
1 998
2eee
28 le
2e2e
2e3e
284e
2e5e
286e
28'7e
2e8e
2e9e
2lee
21 le
212e
213e
214e
2158
2168
217e
2188
219ff!
22ee

GET «1,
GET  I2,
SET +3m I
ATi?!~CVS�VGTEMP4!
FI2~CVS  FINTO!
FT2~CVS FTOTAL4!
PRINT USING " III" l P I
PRINT N

PRINT USING "4 I4.  I I" g TMT I
PRINT ~ l

PRINT USING "il00 0 I" IATR I
PRINT
PRINT USING "000. 000%'40" IFIR'y
PRINT ~ I  
PRINT USING "400. N lNllll I" IFT2
LPR INT
LPR INT US INS
LPRINT e' 4 ~

LPR INT USING " ISO. 00" I TMTI
LPRINT
LPRINT USINS "444. «0" PATRI
LPRINT
LPRINT USING "4'4'0 4'0 IC'44" IFIRI
LPR INT II

LPR INT US I NB 0%% %0%4HHI" y FT2
IF EOF �! THEN GOTO 210e
IF EOF �! THEN GOTO 21ee
IF EOF �! THEN GOTO 210$
NEXT I

CLOSE  l i s CLOSE  I2 I CLOSE 43
LPRINT
LPRINT
LPRI NT CHRIS   12!
REM LOOP TO PROCESS ANOTHER PROSE
BEEP
PRINT "MOULD YOU LIKE THE READOUT ON ANOTHER PROSEe Y QR N P"
IhlPUT ZO
IF 24~"Y" THEN 398 ELSE 219e
LPRINT CHRIS �7! CHRIS �9! CHRIS �9! CHRIS �9!
END

Program Two. Cont inued.
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PROGRAM NUMBER THREE COPIES PASTEURI Z4TIGN DATA TG RANDOM FILE

1 8 REM P ROG RAM LOADS SEQUENT I AL F I LE TO RANDOM F ILE FOR D I G I TEC DA
T4
28 PR I NT "THIS PROGR4M 44I Ll ACCEPT 4 MAX IMUM OF 6588 OBSERVATI GNS"
38 PRINT
48 DIM TEMPO �588!
5$ PRINT "NUMBER OF OBSERV4TIONSi X"
68 INPUT X! 
78 OPEN "C:DIGI TXT" FOR INPUT AB Of
88 OPEN "C e DIG I-P4S. BAS" 4S 02 LEN~28
98 FIELD 42i 28 4S TEMPQASO
1 88 PRINT
1 f 8 PRINT
128 PRINT "L4ORKING! "
138 PRINT
148 PRINT
158 REM DIBZTEC VALUES 4RE INPUT AND STORED IN RANDOM FILE DIGI � RA
S. 84S
16$ FOR I 7 ~ 1 TO X5
I 78 INPUT 4 f, TEMPt   I !f!
188 LSET TEMPPASO~TEMPO�%!
19$ PUT 42, IW
288 IF EOF i! THEN GOTO 22$
218 NEXT 1%
228 CLOSE «i
238 Ck OSE %2
248 BEEP
2'58 END

Program Three. Heads Digitec temperature data fro n pasteurization
studies and writes a temperature f i ie for Program
Four .
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18 REM PROGRAM CALCUl ATES F-INTERVAL 4ND F-TOTAl VA
R I ZAT ION
2$ LPRINT CHRS �7! CHAS  '78! CHRS �4! CWRS $4!
30 LPRINT CHRS �7! CHRS �3!
48 LPRINT
58 REfef I NPUTS PL4NT NAME, DATE, AND P ROCESS I NG PARA'
EUR I ZAT I ON
68 P R I NT "NAME OF PROCESSING PLANT
78 I NPUT AS
88 LPRINT AS
98 LPRINT "HOT MATER PASTEURIZATiON"
180 PRINT "TYPE OF CONTAINER"
118 INPUT CS
128 LPRINT CS
138 PRINT "CONTAINER SIZE, NLPCBER Lie ITS"
148 INPUT D, DS
1'58 L PRINT D q DS
168 PRINT "DATE DAY", "MONTH" ~ "YEAR"
178 INPUT Qe R, S
180 LPRINT Qf "/" f Rf "/" yS
198 PRINT a PRINT
288 LPRINTa LPRINT aLPRINT
218 PRINT "NUMBER OF LINES INPUT FROM DIGITEC BEFORE
BELS REMOVED"
228 INPUT S
238 PRINT NUMBER OF PROBESe Y"aiNPUT Y
248 PRINT "TIME INTERVAL, TM" a INPUT TM
258 PRINT "Z-VALUE, ZV  STAND4RD VALUE FOR PASTEURI ZA
NPUT ZV
268 PRINT "REFERENCE TKMPERATUREe RT  STAND4RD VALUE
UT RT
278 PRINT
288 REM RE4DS TEMPERATURE VALUE FROM DI6 I PAS DATA L

TO DIG I-R 1
298 OPEN "Ca DIGI-PAG B48" 4S «1 LEN 28
388 FIELD Ole 28 AS TEMPPRSS
31$ OPEN "C a DISI-Ri. BAS" 4S «2 L~12
328 FIELD «2, 12 AS TEMPP1S
338 FOR I~i TO 6
348 SET « i ~ I
358 N~4aM~6
368 . ZS MIDS  TEMPPASS N ~ M!
378 PRINT ZS
388 LSET TEMPP1S~ZS
398 PUT «2, I
488 IF EOF   1 ! THEN GOTO 428
418 NEXT I
428 CLOSE «iaCLOSE «2
438 PRINT a PRINT a PRINT ~ PRINT
448 REM REMOVES "DATA" FROM DIG ITEC DATA LINE
458 OPEN "C a DIGI-Ri. BAS" 4$ «1 LEN 12
468 FIELD «1 ~ 12 4S TEMPP1 S
478 OPEN "Ca DIGI-R2. B4S" QS «2 LEN 12
488 FIELD «2e 12 AS TEMPP2$
498 G!S~" n

588 DS~" DATA ~ I

Safff 44 fff

LUES FOR PASTEU

TERS FOR P4ST

SPACES AND LA

TION IS 16! "a I

IS 185 F! "a INP

INE AND fefRITES

Program Four. Calculates F-values for pasteurization nunitoring.

PROGR4M NUMBER FOLIR CALCULATES F-V4LUES FOR P4STEUR I Z4TI ON DATA
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L LINES TO DIGINUM

AND CONVERTS CPROBE

Program Four. Cont inued,

520 FOR I~i TO G
530 GET 42, I
54$ ZZS~TEMPPlc
550 IF ZZC DC THEN GOTO 610 ELSE GOTO 560
568 LSET TEMPPRC~ZZC
578 PRINT ZZC
50$ GG<GG+2
598 PUT ai2, GG
688 IF EOF i! GOTO 620
610 NEXT I
62'0 CLOSE aiiaCLOSE 4IR
638 PRINT a PRINT a PRINT
648 X~e
650 REM REmovEs Nut L LIHEs FRCM TKMpKRATURE DA
66$ OPEN "C a DIG I-R2. BAS" AS 01 LEH~12
678 F I ELD  a 2 ~ 2 2 AS TEMPPRC
688 OPEN "C a DIG I-R3. BAS" AS 02 LEIW 12
698 F I ELD ai2, 12 As TEMP P3c
78$ FOR 1~2 TO GG
718 GET  t'1 ~
728 zzzc~TEMPPRS
730 IF ZZZC G% THEN GOTO 790 ELSE GOTO 740
748 LSKT TEMPP3C~ZZZO
7'58 PRINT ZZZC
76ib X~X+2
778 pUT a
, x
788 IF EOF   2 ! GOTO $0$
798 HEX T I
888 CLOSE 02aCLOSE %2
820 PRINT s PRINT s PRINT
820 REM a4R I TKS TEMPERATURES MINUS "DATA" AND NUL
. BAS
838 OPEN "C a DIGI-R3. BAS" AS 02 LEN ik
848 FIELD  i 2 i 1 2 AS TEMPP3C
858 OPEN "C ~ 9 IGIHUNl BAS" AS aa2 L~12
860 FIELD aa2~ 22 AS TEMPCC
878 FOR !~i TO X
880 GET 4i 2, I
898 zzzzc~mIDc  TKmpp3c, li 6!
988 ZZ~V4L ZZZZC!
9ie LSET TENtPCc MKSc ZZ!
920 PRINT ZZ
93tb PUT 42s I
940 IF EOF   1 > THEH GOTO 968
950 NEXT I
960 cLosE aiiaCLOGE 02
970 PRINT a PRINT s PRINT
988 RENt SORTS TEMPERATURE DATA FOR 4 SPECIFIC

TO F
998 OPEN "8 a DIGINUNl ~ BAS" AS 01 LEN 1 R
1888 FIELD ail, 12 As TEmpcc
1818 OPEN "CsTEMPARY BABAS" AS 02 LENa 12
1820 FIELD ai2, 12 AS TEMPC 1 0
1838 FOR I 2 TO X
1848 GET ail I
1850 A~cvs TEmpcc!
1868 LSET TENlPC1C~MKSC A!
1 ib70 PUT 42, I
1880 PRIHT 4
1898 I F EOF � ! THEN GOTO 1 1 10
2 1$0 NEXT I
1 1 18 PRIHT
1 120 BEEP
1130 PRINT "PROBE NUMBER, P" s INPUT P
1 1 48 OPEN "C a PROBE BAS" AS 03 LEN~22
2150 FIELD sa3. 22 AS TEMPCC



1 16$
}178
}}S8
1190
1280
}2}0
}220
1230
1240
1250
l. 260
1270
1288
1290
}3ee
13}e
1320
1330
1348
}350
i368
1370
13S8
1390
1488
14ie
142$
1430
1448
1458
146$
}470
14S8
} 4'98
}see
1518
1 520
1 530
1 548
1 550
1568
1578
15S8
1598
168e
1618
1620
1630
1648
}658
1668
S BI
1670
16S0
}69e
1780
1710
1728
1 738
}748
1 758
} 760
1770
17S0
1790
lace

Y! 1 TO FILE BZ

TO FILE CJ BAS

PRINT
aa e

FOR I ~P+ 1 TO X STEP Y
44~44+ 1
GET «'2» 1
a}~cvs TENPC}s!
PRINT Al
Z~ <9/5!wa}!~32
PRINT I
PRINT
LSET TENPFC~SC   I !
PUV «3, AA
IF EOF   1 ! THEN GOTO 138$
NEXT I

PRINT
cLosE «1 t cLosE %2 t cLosE «3
REt»t W R I TES TEI»t PERATURES 1 THRU   X /
OPEN "C»PROBE.BAS" AS 4} L~12
FIELD «i, 12 AS TENPFC
OPEN "CtBI. BAS" AS «2 4&4 12
F I ELD «2» 12 AS TENPQ IS
BB~8

FOR I~i TO    X/Y! -1!
BB~BB~}
GET «}» I
8I~CVS  TEt»lPFC!
LSET TENPBZS~NKSC BI!
PUT «2» BB
IF EQF i! THEN GOTO 147$
PRINT BI
NEXT I

PRINT
CLOSE «}tCLOSE «2
REt»l WRITES TEI»lPE RATURES 2 VHRU X / Y
OPEN "C t PROBE. BAS" 4S «1 L~}2
FIELD «} ~ } 2 AS TENPFC
oPEN "C:cJ. Bas" AS «2 LENI»}2
FIELD «2» 12 AS TENPCJS
cc-e

FOR 1~2 TQ  X/Y!
CC~CC+1
SET «1 ~ I
C J~CVS  TENPFC!
LSET TENPCJS~NKSC CJ>

PRINT CJ
IF EOF i! THEN GOTO 1648
NEXT I

CHOOSE «}aCLOSE «2
PRINT
REN CALCULATES avERAGE INTERVAL TE
RND CJ
OPEN "CsBI BAS" AS «} L~}2
F IELD «1 ~ 12 AS TENPBZC
OPEN "CaCJ B4S" 4S $2 LEIW12
FIELD «2» 12 AS TENPC JS
OPEN "C a RVGTENP. BAS" AS 83 LEN 12
FIELD «3» 12 4S AVSTENPS

FOR I~} TO    X/Y!-1!
GET «1» I
GET «2, I
BI }~CVS  VENPBIC!
CJ}~CVS  TEMPCJS!
AVGT~  B I 1+C J 1 ! t» ~ 5
LSET 4VGTENPS~NKSS AVGT!
PRTNT RVtiT

NPER4TURE BY CONS INIHS F I LE

Program Four. Continued.
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isle
1 S28
1838
is4$
is58
is6e
1S7$
1SSe
1S9$
19ee
191$
1928
193$
1948
1958
296$
197$
19se
2998
2$0$
2$1$
2828
2838
2e48
2858
286$
2$7$
2$S$
2$9$
2188
211$
2228
213$
2148
215$
21 68
217$
21se
2298
2288
2228
2228
2238
2248
22'5$
2268
2278 "! "TI%" Z"

V I ~
22S8
2298
2388
231$
2328

~ I
' ~

2338
234$
2358
2368
2378
23S8
2398
240$
2418
242$

"y"F-TOTAL"PRZHT
PRINT N

PRINT ~ I

LPRINT
LPRI NT "PROBE NO

'F-INTER. "

II i IN TEMP FNN ! NTZNEII ! N

~ ;"F-TOTAL.LPRIHT
LPRINT
LPRINT
TNT~8

FOR I~i TO    X/Y! -1!
TtkT~ TIIIT~TN
GET  ! 2~ I
GET  
, I
GET  �e I
4T2~CVS  AVGTEKPO!

Program Four. Continued.

PUT  �, I
IF EOF   1 ! THEH GOTO 1848
NEXT I

CLOSE $2sCLOSE 02cCLOSE 03
PRIHT
RES CALCULATES F- INTERVAL VALUE
OPEN "CaAVGTEHP BAS" AS $2 LENII22
FIELD  ! 2 ~ 12 4S AVGTENP$
OPEN "CD F-INTERV. BAS" 48 $2 LEN~22
F I ELD  
, 12 AS F I HTO

FOR 1~2 TO    X/Y! � 1!
GET 01, I
AT~CVS AVGTEHIPO!
FI~  TM! + �8    AT-RT! /ZV! !
PRINT F I
LSET F INT4~NKSC  F I !
PUT  
e I
IF EOF�> THEN GOTO 2888
NEXT I

CLOSE %1ICLOSE $2
PRINT
REH CALCULATES F-TOT4L VALL%:
OPEN "CD F-INTERV BAS" AS 01 LEN 12
FIELD $2, 12 4S F INTO
OPEN "CsF-TOTAL. BRS" 4S $2 LEN~12
FIELD %2, 12 AS FTOTALO
FT e

FOR I~i TO    X/Y! -1!
GET %2, I
FI 2~CVS  F INTO!
FT ~FT+F I 2
LSET FTOTALO~NKSO FT!
PUT 42m
PRINT FT
IF EOF �! THEN GOTO 2178
NEXT I

CLOSE  !iaCLOSE $2
REm PRINTS PROBE NO., TIhlE, TEMP. F, F-INTERVAL, ANZ! F-TOTAL
OPEN "BaAVGTEIIIP. B4S" 4S $1 L~22
FIELD  ! 1, 1 2 4S AVGTEHPO
OPEN "Be F-IHTERV. BAS" 4S $2 LEN~22
F I ELD  
i 12 AS F INTO
OPEN "CD F-TOTAL. BAS" 4S 03 LEN 22
FIELD 43, 12 AS FTOTALO
LPR INT
PRINT e PRINT
PRINT "PROBE NO. " " sa > «TEN!P Fn < sa

"; "F-IHTER
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PRONE' 'V OR l4~"

Program Four. Continued,

2438
2448
2458
2468
2478
24S8
2490
2508
2518
2528
2538
2548
2558
2568
25'78
2588
2590
?688
2610
2628
2630
2648
2*58
2668
2678
26S8
2698
2788
27%0
2728
2738
2748
2758
2760
2778
27SS

FI?~CVS  F INTO!
FT2~CVS FTOTALO!
PRINT USING "44«yPN
PRINT ~ I

PRINT USING «484 44" y TNT'
PRINT ~ I

PR INT LJSING "008 00"  AT?g
PRINT «

PRINT UBINB "404 440440" iFI? g
PRINT «I
PRINT USING "080 000008" yFT2
LPRINT
LPRINT USING "OO" I PI
LPRIHT «

LPR I NT US I NB "0%0. 4%" I TNT y
LPRINT
LPRINT USING «404. 44 " �T2 
LPR INT «g
LPR INT USING «Sikes. 084400" ! F I? y
LPRINT «

LP R I NT USING « �0 04NIOOO g FT?
IF EOF�! THEN GOTO ?680
IF EOF�! THEN GOTO 2680
IF EOF�! THEN GOTO 2688
NEXT I

CLOSE 41tCLOSE 42xCLOSE 03
LPRINT
LPRINT
LPRINT CHRIS �2!
REN LOOP TO PROCESS ANOTHER PROBE
BEEP
PRINT "MOULD YOU LIKE THE READOUT ON ANOTHER
INPUT Zt
IF ZO~"Y" THEN 988 ELSE 2770
LPRINT CHRIS �7! CHRIS �9! CHRIS �9! CHRIS �9!
END
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1$ PRINT "PROGRAM PREPARES SORTED DISITEC F
NUQUS D4TA"
20 P RINT "NUMBER OF OBSERVATIONS D
VT X
38 PRINT NUMBER OF PROBES Y" ~ INPUT Y
4$ PRINT "TIME INTERVAL IN MINUTES TM" a IN
58 REM READS TEMPER4TURE FROM D ISI � R AND 8
6$ QPEN "Ca DIGI-R. BAS" AS «1 LEN~
7$ FIELD « I ~ 2$ Ai TEMP I e
8$ OPEN "CsDIGINUM. BAS" 48 «8 LENsaf2
9$ FIELD «2, 12 AS TEMPC«
1$$ FOR I 1 TO X
118 BET «f I
12$ M~+aM~6
1 38 ze MID«  TEMPf0 N M!
I use QUAL   Zt !
I 5$ PRINT G
16$ LSET TEMPCO~MKBe�!
17$ PUT «2s I
16$ IF EQF�! THEN 60TO 2$$
19$ NExT
288 CLOSE «1sCLQSE «2
21$ PRINT
22$44~$
23$ REM SORTS TEMPERATURE DAT4 FOR 4 SPECIF

TO F
248 OPEN "Cs DISIbKPI. BAS" 4S Of ~12
25$ FIELD «1 ~ 12 AS TEMPCe
86$ 0PEN "Cs TEMRARY.BAS" AS $2 ~12
27$ FIELD «2, 1 2 48 TEMPCf 0
2Se FQR I~f TO X
29$ BET «1
3$8 4 CVS  TEMPCe !
31$ LSET TEMPc 1 «MKSO �!
388 PUT «2s
33e PRINT 4
34$ IF EOF   1 ! THEN SOTO 36$
35$ NEXT I
36e PRINT
37$ BEEP
3Se PRINT "PROBE NUMBERS P" a INPUT P
39$ OPEN "c s PRQBE. 948" As «3 LKhA'3$
488 FIELD 3, 6 AS PROBE«, 12 ¹6 TEMPFO, 12
Wfe PRINT
wee TI e
43$ FOR I P+1 TO X STEP Y
ice 4Am+1
45$ TI <TI+TM
460 BET «2, I
47$ Af ~cvs  TEMpcf4!
480 PRINT P�1 s TI
490 Z~    915! «Al!+32
5$$ LSET PROBE«~MK64 P!
518 LsET TEMPF«~MKS« Z!
52$ LSET TIM«~MKS«  TI !
53$ PUT «3 AA
540 IF EQF   f ! THEN GOTO 56$

ILE FQR 6RAPHICSs CONTI

R OF READINSSs X" ~ INP

PUT TM
RITES TO DISIN PI

I C PROBE AND CONVERTS C

AS TIME

Progran Five. Prepares Digitec retort data for Lotus graphics.

PROGRAM NUMBER F I VE PREP4RES RETORT DATA FOR LOTUS 6RAPHICS
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558 hKX T I
568 PRINT
578 CLOSE O 1 a CLOSE OR a CLOSE OB
588 BEEP
590 REN INCLUDES ANOTHER PROBE AND/OR L4RITES DATA TO DISI'GRAF DAT
4
6ee REN TEMPERATURE, TINE m TEMPERATURE READING, AND PROBE O ARE
WR I TTEN
618 PRINT "MOULD YOU L IKE ANOTHER PROBEa V~1 OR ~" a INPUT RR
688 IF RR 1 THEN GOTO 838 ELSE 638
638 DlÃ P �188! ~ Ai  R188!, TI  Rf 80!
648 OPEN "Ca PROBE BAS" AS Ol LEN 3$
658 FIE~D «1, 6 As PRoaee, ie AS T~PFO, xe AS TINo
66e OPEN "BaDIGISRAF. BAS" FOR OUTPUT AS OR
678 FOR 1 ~1 TQ AA
6se GET «1,
6' p-cvs   pRQBEs!
788 Z~CvS l YEaaPFO!
718 T I ~CVS  T IN%!
7R8 PRINT OR, USING "OOO OOO "I Pa Zy TI
788 PRINT USZNS OOOO OOO g P'1 1 g TI
748 NEXT I
758 CLOSE Ol a CLOSE OR
768 END

Program Five, Continued.
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PROGR4M NUMBER BI X PREP4RKS PASTe DATA FOR LOTU8 GRAPHICS

14R I TKS

Progren Six. Prepares Digitec pasteurization data for Lotus
graphics.

18 REM PROGRAM 4REPARES DIG I TEC F ILK FOR GRAPHICS hei-CONT
DaTA
2$ PRINT "NLPCBER OF LINES INPUT FROM DIQITEC BEFORE SPACES
ELS REMOVED"
3$ INPUT 6
48 P R INT "NUMBER OF PROBES' Y > INPUT Y
58 PRINT "TIME INTERVAL, TM" lINPUT TW
6$ REM RE4DS TEMPERATURE VALUE FROM DIQI-448 DATA LINK AND
TO DIG I � Rl
78 OPEN "CIDIGI-PAS BAS" AS Oi LEN RB
8$ F I ELD O 1 ~ 28 48 TEMPPASC
9$ OPEN "CaDIGI-Ri BAQ" 48 OR L~IR
188 FIELD O2t 12 4S TEMPPiC
118 FOR I~i TO 8
1?8 GET O 1 e I
138 N~4IM~6
148 ZC MIDC < TEMPPASCe Nr M!
158 PRINT IC
168 LSET TEMPP 10~20
17$ PUT OR,
16$ IF EOF < 1 ! TlfEN GOTO 2$0
198 NEXT I
288 GLOBE OieCLQSE 42
218 44~$
228 PRINTs PRINTs PRINTS PRINT
238 REM REMOVES "DATA" FROM DI8 I TEC DATA L INE
248 OPEN "C g DI6 I-Ri BAS" AS Oi LENIIik
25$ FIELD Oi, i2 48 TEMPP1C
268 OPEN "C ~ DIGI-RRe BAB" AS OR ~12
278 FIELD O2~ 12 48 TEMPPRC
268 QC~" ~ I

29$ DC~ " D4TA ~ I

3$$ 6~$
310 FOR I 1 TO 8
32$ GET O 1, I
33$ I IC~ TEMPP 1C
348 IF I Z a~DC THEN GOTO 488 ELSE GOTO 358
358 LSET TEMPPRC~ZZC
36$ PRINT ZIC
378 88~+1
388 PUT OR, GG
398 IF EOF�! GOTO 418
48$ NEXT I
418 CLOSE OiICLOSE OR
428 PRINT e PRINT ~ PRINT
43$ X~8
448 REM REMOVES l4JLL LINES FROM TEMPERATURE DATA
458 OPEN "CIDIGI � RRe 84S" AB Oi I EN~12
468 FIELD O 1 ~ 12 AB TEMP PRC
478 OPEN "CI DIG I R3 BAS" AS O2 ~12
468 F I ELD OR 1 2 48 TEMP P3C
49$ FOR I~i TO GG
588 GET O 1 ~ I
518 ZZZC~TEMPPRC
52$ IF ZZZC<QC THEN SOTO 56$ ELSE BOTO 538
538 LBET TEMPP3C ZZZC
548 PRINT ZZ ZC
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AND ~ LIhKS TO DISIICPI

IF IC PROBE AND CONVERTS C

12 AS TIME

~ YE~1 OR ~" ~ INPUT RR

Program Six. Continued.

550 X~X+1
56$ PUT 02, X
570 IF EOF �! GOTO 590
5$$ NEXT I
590 CLOSE %1aCLOSE  

680 PRINT a PRINT a PRINT
610 REM MRITES TEMPER4TURES MINUS "DAT4"
620 OPEN "C a DIG I-R3. BAS" AS Ol L~12
630 F IELD i! 1, 12 4S TEMPP30
64$ OPEN "esDIQINUM. BAS" AS $2 LEN 12
650 F IELD  
i 12 AS TEMPCO
660 FOR 1~1 TO X
670 GET  ai I
680 ZZ Z Z @~MID'  TEMPP30s 1 ~ 6!
690 ZZ~VAL  ZZZZO!
700 LSET TEMPCO~MKSO ZZ!
71$ PRINT ZZ
720 PUT a
~ I
730 IF EOF i! THEN GOTO 750
740 NEXT I
75$ CLOSE a	 ~ CLOSE $2
760 PRINT a PRINT a PRINT
770 REM SORTS TEMPERATURE DATA FOR 4 SPEC

TO F
7$0 OPEN "Ca DISINUM BAS" 4S $1 ~12
790 F IEI D  a 1 12 48 TEMPCO
$00 OPEN "C ~ TEMPARY BAS" AS $2 L~12
810 F IELD  
, 12 4S TEMPC10
820 FOR I~i TO X
$30 GET 4' I
840 A~CVS TEMPCO!
85$ LSET TEMPC1%~80 A!
$60 PUT 42q I
870 PRINT 4
88$ IF EOF �! THEN GOTO 988
890 NEXT I
98$ PRINT
910 BEEP
920 PRINT "PROBE NUMBERs P" a INPUT P
930 OPEN "C a PROBE. 848" AS $3 LEIW30
940 FIELD $3, 6 AS PROBES, 12 AS TEMPFOs
950 PRINT
960 TI~8
970 FOR I P+1 TO X STEP Y
9$0 44~44+1
990 TI<TI+TM
1 0$0 GET  
, I
101$41 ~CVS  TEMPC14!
1020 PRINT Py41! TI
1$3$ Z~    9/S! +41! +32
1040 SET PROBEO MKSO P!
1850 LSET TEMPFC~MKSS Z!
1060 L SET TIMOWKSO  TI !
1870 PUT O3, AA
1$80 IF EOF l! THEN GOTO 1180
1090 ~XT I
1 100 PRINT
1110 CLOSE  !ls CLOSE 02a CLOSE $3
112$ BEEP
113$ REM LOOP TO INCLUDE ANOTHER PROBE AND
4F. B48
1148 REM TIME OF TEMPER4TURE READINS FROM

I NCLUDED
1150 PRINT "MOULD YOU LIKE ANOTHER PROBE
1160 IF RR 1 THEN GOTO 770 ELSE 1170
1 170 DIM P �100! . 41 �108! . TI �180!

/OR NRITE DATA TO DISIGR

T I ME I NTERVAL AND PROBE
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Program Six. Continued,

11S8
1 198
1 288
1218
1 228
i238
1248
12S8
1 2&ii
1 278
1 288
1 298
1 388

OPEN "C ~ PROBE. BAG" 4S 01 L~38
F IELD 81 ~ 6 4S PROBE% 12 AS TEKPFO 12 AS TIP'
OPEN "Bs DIGIGRAF BAS" FOR OUTPUT AS Oc?

FOR I ~ 1 TO AA
GET 81~ I
P~CVS PROBEO!
Z~CVS TEHPFO!
T I ~CVS C T ISO!
PRINT USING "%0% 4l80 "1 Pi 21 TI
PRINT 42, USIt4S "880. 000 "y P y I I TI
NEXT I

CLOSE 4 i I CLOSE
END




