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APPLICATIONS OF A MICRO COMPUTER
TO THE MEASUREMENT OF SOUND TRANSMISSION LOSS

Souichirou KUROKI

Both the theoretical analysis and measurement for sound transmission loss of walls are required

for accumulating fundamental data for noise control design of a building.

In Japan the method

for laboratory measurement and data arrangement of sound transmission loss is standardized by the

Japan Industrial Standard (JIS A1416).

However, analogous equipment used in this method not

only requires a lot of time but also causes fairly high probability of reading errors by individual

person,
sound transmission evaluation,

From this point of view, it is thought that digital data treatment method is required for

In this paper, the assembling of sound signal processing hardware and interfacing to a micro

computer is described,
and programming for a micro computer.

The high performance LSI used in the circuit simplifies the hardware
The transmission losses obtained by the proposed

method were found to agree well with those by the JIS method.
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Fuls 7¥us BRERR  |[HEEK HRERME  [EEEFRE HRERRE  [HEBRK
B £ # Tx | TY | RxY Tx | TY | RxY Tx | TY | RxY
HZ sec sec sec sec sec sec sec
5.4 5.33 | 5.22 |-0.98899| % |l 5.60 | 5.47 [-0.98849 5.49 | 5.36 |-0.98764
5.39 | 5.27 |-0.98870
125 5.60 | 5.47 |-0.98849
5.35 5.56 | 5.45 [-0.99057| * 5.60 | 5.48 |-0.98922 5.52 | 5.37 |-0.98679
5.50 | 5.40 |{-0.99041
2.7 2.73 | 2.67 |-0.98946| * || 2.82 | 2.75 |-0.98642 3.05 | 2.95 |-0.98381
2.91 | 2.84 |-0.98779
250 2.80 | 2.73 |-0.98778
2.75 2.71 | 2.68 [-0.99486| * || 2.73 | 2.70 |-0.99438 2.72 | 2.68 |-0.99304
2.82 | 2.78 |-0.99308 2.73 | 2.70 |-0.99369
2.67 2.60 | 2.56 |-0.99224| * || 3.05 | 3.00 |-0.99183 2.72 | 2.67 |-0.99108
2.91 | 2.87 |-0.99200
500 3.01 | 2.96 |-0.99199
2.8 3.11 | 3.05 |-0.99145] * || 2.79 | 2.73 |-0.98895 2.82 | 2.76 |-0.98782
2.95 | 2.89 |-0.99049
2.75 2.79 | 2.76 |-0.99534| * || 2.77 | 2.74 |-0.99500 2.80 | 2.76 |-0.99321
2.79 | 2.76 |-0.99480 2.85 | 2.81 {-0.99426
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2.75 2.76 | 2.74 |-0.99683 2.83 | 2.82 |-0.99709| * 2.85 | 2.83 |-0.99685
2.90 | 2.88 |-0.99683 2.92 | 2.90 |-0.99666 2.81 | 2.79 |-0.99664
2. 47 2.56 | 2.55 |-0.99830( * || 2.61 | 2.60 (-0.99820 2.65 | 2.64 |-0.99810
2.57 | 2.56 [-0.99823
2K
2. 47 2.52 | 2.50 |-0.99750| * || 2.51 | 2.50 (-0.99724 2.48 | 2.46 |-0.99689
2.58 | 2.56 |-0.99725
2.0 2.04 | 2.03 {-0.99894 2.06 | 2.05 |-0.99874 2.08 | 2.08 |-0.99905| *
2.14 | 2.14 |-0.99849 2.04 | 2.03 |-0.99863 2.08 | 2.08 |-0.99888
4 K
1.97 1.98 | 1.98 {-0.99915 1.95 | 1.95 (-0.99927| * 1.94 | 1.94 |-0.99919
1.97 | 1.97 [-0.99920
1.52 1.50 | 1.49 |-0.99592 1.43 | 1.42 {-0.99786| * || 1.42 | 1.41 [-0.99758
1.43 | 1.43 |-0.99782
8 K
1.55 1.41 | 1.40 |-0.99920 1.38 | 1.38 [-0.99921| * 1.38 | 1.38 {-0.99900
1.41 | 1.40 [-0.99901 1.38 | 1.38 {-0.99899
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50 D
60 P
70
80 P
30 O

270
TION
280
290
300
310
#” ;D
320
330
340
350
360
370
380
3390
400
410
420
430
440
450
90
460
0:P
470
.480

filename=tlmes1l. n80
ADC test program for PC800ImkIl 84,/07/08

Sound Level Meter reading 84/08/06
RT-TIME MEASUREMENT 84/08/28
RT-TIME CALCULATION 84/03/11

ADC board setting: 20Hz sampling sampling switch -> clock
8640B dipswitch -> "101001"
time constant AD536 dipswitch —-> "000010" (fast)
PRINTER NEC (xx1-2

IM DM (1000>,DT(255),RT(10,2),KT(10,2),B1(10,2),B2(10)

RINT CHR$ (12) :WIDTH 80, 25:CONSOL.EE 0, 25,.0,0

PIO initial izeXkKruorkiokAorioKKKKKK KKK KKK

1%=8&H88: P2%=8&H8A

UT P1%+1,&HFF: OUT P1%+1,&HFF: OUT P2%+1,&HFF: OUT P2%+1, &HCO
? MEN Uskokak KRR KA KKK AOR K KK KKK K A A K K KKK

LPRINT CHR$ (&H1B) ;"A";

PRINT CHRS$ (12) :LOCATE 10, 5:PRINT"xXiokio0kk M E N U skkokskokkokok™
LOCATE 12, 7:PRINT "1:CALIBRATION"

LOCATE 12, 9:PRINT "2:pre-MEASURING ( 7v5%-% v~A"n  Fxu2 )"
LOCATE 12, 11:PRINT "3:MEASURING-1 CAVYTILA" N ) ~qky D"
LOCATE 12, 13:PRINT "4:RT-MEASURING ( $"v%a® Y Hhv ) 2254 )"
LOCATE 12, 15:PRINT "5:END"

LOCATE 14, 17:1F INKEY$<>"" THEN 180 ELSE INPUT "SELECT (1 - 5 ) ";SL
IF SL=1 THEN 260

IF SL=2 THEN 430

IF SL=3 THEN SN%=300:GOTO 600

IF SL=4 THEN 1100

IF SL=5 THEN 240 ELSE BEEP:GOTO 120

LOCATE 14, 18:INPUT “sure (y/n) ";YN$

IF YNs$="y" THEN CONSOLE 0, 24, 1:END ELSE 120

* CALIBRAT T ONotokokakokok 3k kKKK KK KKK KK KKK K

DIM D% (199)

LOCATE 14, 18:COLOR 4:PRINT “CAL. = 79#5 -> push SPACE BAR":COLOR 0' CALIBRA

IF INKEY$="" THEN 280
OUT P2%,7:’ SET 7 CHANNEL
'OUT &H68,0:TIME$="00:00:00"
FORI%=0TO1939:WAITP2%, &H80, &HB80:WAITP2%, &H80, 0: D% (1%)=INP (P1%) : PRINTUSING" ###
% (1% ; :NEXT:* PRINT TIME$:WIDTH 80, 25
SM=0
FOR 1%=0 TO 199
SM=SM+D% (1%) /200
NEXT:PRINT :PRINT "~4%v=";SM:0UT &H68,0
S1=SM: SM=LOG (SM) : L1=L0OG (10)
FOR 1=255 TO 1 STEP -1
CF=20% (LOG (I)-SM) /L1
DT (1) =4+CF
PRINT USING™###. #” ;DT (1) ;
NEXT:PRINT:PRINT:WIDTH 80, 25:ERASE D%
* p re “MEASUR T NG XXKKAAKAKHKAK KK KKK KKK KKK
IF INKEY$<>"" THEN 430 ELSE INPUT "7v5%-4 dB";AT:DT(0)=-AT:PRINT CHRS (12)

LOCATE0'2:PRINT“kllLl%ll'l:l.‘l=Jlll:l“':'I":‘L‘l:Ill':"'l=Jll‘:llll=ll
LOCATE 0, 3:PRINT "30 40 50 60 70 80

100 dB";
LOCATE 0, 5:PRINT "'L’=757%-4 ~vay (NOW ";:COLOR 6:PRINT USING"###" ;AT;:COLOR
RINT " dB ) ~ 'S’= SPL v/74. 'R’= RT v274. *M* =MENU"

'OUT P2,&H17

*OUT P2%, &HF:0UT P2%, &H7

WATT P2%, &H80, &HBO:WAIT P2%,&H80:’wait clock pulse
DV%=INP (P1%) : LOCATE 10, 0: IFDV%=255THEN PRINT "“"*OFLWX"; ELSE PRINT "
MD=AT+DT (DV%)
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520 LOCATE 0, O0:PRINT USING "####. #44#" ;MD; :IF MD>108 THEN MD=108 ELSE IF MD<30 TH
EN MD=30

530 LOCATE 0, 1:PRINT STRINGS ((MD-29. 5), "W+ "E"+STRINGS (79— (MD-29.5)," ");
540 KY$=INKEY$:IF KY$="" THEN 490

550 IF KY$="1" THEN PRINT CHR$ (12):GOTO 430

560 IF KY$="m" THEN 120

570 IF KY8="s" THEN SN%=300:GOTO 600

580 1F KY8="r" THEN 1100

590 GOTO 480

600 7 HRAAAKAKRHKKAKKRAAAAAKAAK AR HKKARKIAKR AR KKK KKK SPL. MEASUREMENT
610 OUT P2%,&H7:PRINT CHRS (12)

620 LOCATE 10, 0:PRINT * TuFR=% LA (NOW "; :COLOR 6:PRINT USING"###";AT;
:COLOR O:PRINT "™ dB )" :DIM DP%(255) : PX%=0:PN%=500: TM=SN%/10
630 PRINT "START -> sampling time (";SN%/10;"sec) ok —> RETURN no —-> x#y" ";:1

’

NPUT TM:IF TM=0 THEN 630 ELSE SN%=TMX10:GOTO 650

640 IF INKEY$="" THEN 640

650 CMD CLS:’OUT &H68, 0: ' xxxxksioksiooksiorksioorkiokkk 20Hz ¢thard) /10Hz (soft)—sampling
660 FORI%=1TOSN%:WA1TP2%, &480, &H80: WAITP2%, &H80: DV%=INP (P1%) : DM (I1%) =AT+DT (DV%) :C

OLOR- (DV%=255) %4 : PRINTUSING" #i#ttt#f. #4#" ;DM (1%) ; :* IFDV%THENNEXTELSE715

670 IF DV%>=PX% THEN PX%=DV%

680 IF DV%<=PN% THEN PN%=DV%

690 DP% (DV%) =DP% (DV%) +1

700 NEXT

710 WIDTH 80, 25:COLOR O

T20  * HKAKHKKAOKANKNKAORKHKRAKA KKK AR HKOKHK KKK AKAKK KKK KKK KKK KKK DATA PROCESSING
725 OUT &H68,0

730 ES#=0

740 FOR 1%=PN% TO PX%

750 ES#=ES#+10” ( (AT+DT (1%) ) /10) XDP% (1%)

760 NEXT

770 EE=10%LOG (ES#/SN%) /L1

780 PRINT:PRINT USING"###8%hy /) IZAE" —~A%Yy =##44#. ## dB ( max=###. # dB <> min=###8. 4
dB (d=##. ## dB)) " ;SN%/10; EE; AT+DT (PX%) ; AT+DT (PN%) ; DT (PX%) —-DT (PN%)

785 WIDTH 80, 25:GOTO 1035

790 ES=0:LS=0:LZ=0:LX=0:LN=1000:'FOR 1=0 TO 500:NEXT:

800 'OUT &H68,0

‘810 LPRINT STRINGS (50, "="); TIMES$; "==";DATES

820 PRINT:PRINT " S—RAY", TIRNFT —~4FV", TdB-~4%Y", "dB (1. Osec) —~4FV"

830 LPRINT:LPRINT " S—ARY", "IRNE" —~fFV" "dB-~4FV", "dB (1. Osec) —~AFV"

840 FOR I=1 TO SN%

850 IF DM(I>>LX THEN LX=DM(ID)

860 IF DM(I><LN THEN LN=DM(ID)

- 870 ES=ES+10~ (DM (I>/10) /SN%

880 LS=LS+DM (1) /SN%

830 IF (I MOD 10)=0 THEN II=1¥10:GOTO 900 ELSE 940

900 LZ=LZ+DM (1) /7 (SN%/10) : PRINT USING" #ay= "5 1,

910 PRINT USING™###. ##dB "3 10%LOG (ES*SN%/1)> /L1, LS¥SN%/ 1, LZ* (SN%/10) /11
920 LPRINT USING" #Hiu= "I,

830 LPRINT USING"###. ##dB "3 10%LOG (ES*SN%/1)> /L1, LS*SN%/ 1, LZ% (SN%/10) /11
940 NEXT

350 EM=10%LOG (ES) /L1

960 *WIDTH 80, 25:PRINT

970 PRINT USING "energy mean = ###. ## dB (0.1 # $v7°n)";EM
980 PRINT USING "level mean = ### ## dB (0.1 # ¥v7°ad>";LS;

990 PRINT " MAX=";LX;"dB MIN=";LN;"dB"

1000 LPRINT:LPRINT "~ MAX=";LX;"dB MIN=";LN;"dB",

1010 PRINT USING "level mean = ###. ## dB (1.0 # ¥v7°n)";LZ;

1020 PRINT " MAX-MIN=";LX-LN;"dB"

1030 LPRINT " MAX-MIN=";LX-LN;"dB" :LPRINT

1035 ERASE DP%

1040 PRINT:PRINT " 'L =T wFR—F ~vay 'R’ =RETRY * D’ =DISPLAY P’ =PRINT

ER ' M’ =MENU" ;

1050 OP$=INKEY$:IF OP$="" THEN 1050

1060 IF OP8="1" THEN PRINT :INPUT"7>5%-% dB";AT:DT(0)=-AT:GOTO 600
1070 IF OPs$="r" THEN 600

1075 IF OP8$="d" THEN TS=. 1:1X%=SN%:GOSUB 3000:GOTO 1040

1080 IF OP$="p" THEN IX%=SN%:GOSUB 1900:GOTO 1040
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1090 [F OP$="m" THEN 120 ELSE BEEP:GOTO 1040

1100 7 3KAKAHKKKHKKARHK KK AR KK KKK AAOK KKK FAKAKK ARk K%K RT MEASUREMENT

1110 OUT P2%,&H7:PRINT CHR$ (12) : SN%=200

1120 LOCATE 10, 0:PRINT " Ty7%=% LA (NOW "5 :COLOR 6:PRINT USING " #88" ;AT
; :COLOR O:PRINT " dB )>"

1130 PRINT "START -> push SPACE BAR"

1140 IF INKEY$="" THEN 1140

1150 OUT &H68,0:" ——=———==——————————————— 20Hz (hard) /20Hz(soft)-sampling

1155 WAITP2%, &H80, &H80: WA 1 TP2%, &H80: DV%=INP (P1%) : [FDV%<10THEN1155

1160 FORI%=1TOSN%:WAITP2%, &H80, &H80:WAITP2%, &H80: DV%=INP (P1%) : DM (1%) =AT+DT (DV%) :
[FDV%THENNEXTELSE1180

1170 *WIDTH 80, 25:PRINT "% ERROR X 4 "v%.9o"# 7 444y 7 %<&y (RETRY) " :BEEP:GOTO
1460

1180 WIDTH 80, 25:PRINT " !!! WORKING !!!"

1190 XX%=1%:JX%=1%:DD=30:PRINTCHRS (12)

1200 * INPUT "#Y%"Y Av47 DD (<=30dB)" ;DD

1205 OUT &H68,0

1210 FOR K=1 TO 10

1220 GOSUB 1660

1230 RT (K, 0>=T2%60/DD:RT (K, 1)=JX%:RT (K, 2)=J +1

1240 NEXT:WIDTH 80, 25

1250 FOR K=10 TO 1 STEP -1

1260 PRINT USING"###";11-K;

1270 PRINT USING™###. #8-" ;DM (RT (K, 2)) ;

1280 PRINT USING™ ###. ##dB->" ;DM(RT (K, 1)) ;

1280 IF RT(K,0)<=0 THEN PRINT "%, s%sec";:PRINT " [":ELSE PRINT USING"###. #ifise
c¢";RTCK, 0); :PRINT " I";STRINGS (RT(K, 0)%10, "m")
1300 NEXT

1310 OUT &H68,0

1320 ’*RT (#4% *as+y)

1325 RN=999

1330 FOR K=1 TO 10

1340 IF RT (K, 0)<=0 THEN KT (K, 00=-98:KT (K, 1)=99:GOTO 1380

1350 K1=RT (K, 2) : K2=RT (K, 1)

1360 GOSUB 1740

1370 KT (K, 00=T1:KT (K, 1) =RXY:KT (K, 2)=TY

1372 B1 (K, 0>=B:Bl (K, 1)=XM:B1 (K, 2)=YM: B2 (K) =BY

1375 IF RXY<RN THEN KR=K:RN=RXY

1380 NEXT

1390 WIDTH 80, 25

1400 FOR K=10 TO 1 STEP -1

1405 COLOR- (K=KR) x4

1410 PRINT USING™ ###";11-K;

1420 PRINT USING"###. ##-" ;DM (RT (K, 2)) ;

1430 PRINT USING™###. ##dB->" ;DM (RT (K, 1)) ;

1440 IF KT (K, 0><=0 THEN PRINT ™x%X, X¥sec” :ELSE PRINT USING"###. #iffisec (TX) " ;KT (K"~
, 0); :PRINT USING"##. ##fsec (TYD " ;KT (K, 2) ; : PRINT USING™ (mRT=#. #itfsec) "; (KT (K, 0) +KT (
K, 2>>/2; :PRINT USING™ vuhy FARO=8###. ##84848" ;KT (K, 1D

1450 NEXT:COLOR 0

1460 PRINT:PRINT " 'L’ =T uTR—4 ~vav 'R’ =RETRY *D*=DISPLAY 'P?=PRINT
ER *M*=MENU";

1470 OP$=INKEY$:IF OP$="" THEN 1470

1480 [IF OP$="1" THEN PRINT :INPUT"7v7%-% dB";AT:DT(0)=-AT:GOTO 1100

1490 IF OP$="r" THEN 1100

1495 IF OP$="d"” THEN IX%=XX%:TS=.05:GOSUB 3000:GOTO 1460

1500 IF OP$="p" THEN 1510 ELSE 1650

1510 IX%=XX%:GOSUB 1800:LPRINT CHR$ (27);"A";

1520 FOR K=10 TO 1 STEP -1

1530 LPRINT USING™###";11-K;

1540 LPRINT USING™###. ##-" ;DM(RT (K, 2));

1550 LPRINT USING"###. ##dB—>" ;DM (RT (K, 1)) ;

1560 IF RT(K, 0)<=0 THEN LPRINT "%, Xksec”; :LPRINT " [":ELSE LPRINT USING"#
##. #sec” ;RT(K, 0 ; : LPRINT " I";STRINGS (RT (K, 0)*10, "m")

1570 NEXT:’GOTO 1450

1580 FOR K=10 TO 1 STEP -1

1580 LPRINT USING"###" 11-K;

1600 LPRINT USING™###. #8-" ;DM (RT (K, 2>);
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1610 LPRINT USING™ ###. ##dB—>" ; DM(RT (K, 1)) ;

1620 IF KT(K, 0)<=0 THEN LPRINT "xxx kksec” :ELSE LPRINT USING™###. #ittsec (1X)
"sKT (K, 0); :LPRINT USING"###. #ifsec (TY) " ;KT (K, 2) ; : LPRINT USING™ V9hy S4Z9=04%. 444
##" KT (K, 1) ;: IF K=KR THEN LPRINT " <<" ELSE LPRINT

1630 NEXT

1640 GOTO 1460

1650 IF OPs$="m" THEN 120 ELSE BEEP:GOTO 1460

1660 *RT #4%Y subroutine

1670 JX%=JX%—-1

1680 IF DMWJX%—1)<=DM (JX%) THEN JX%=JX%-1:GOTO 1680 ELSE D2=DM (JX%) +DD
1690 J=JX%—-1:T2=0

1700 IF DMJ)<=D2 THEN T2=T2+1 ELSE 1720

1710 J=J-1:1F J=0 THEN T2=-990 EKELSE 1700

1720 T2=T2%. 05

1730 RETURN

1740 ' RT #44Y ( A#4%Fas&» ) subroutine y=A+Bx —> L (1)=L0-(60/T) t XX¥KXK¥OKKXkK
1750 X1=0:Y1=0:X2=0:Y2=0:XY=0

1760 FOR KJ=K1 TO K2

1770 X0=. 05% (KJ-1)

1780 YO=DM (KJ)

1790 X1=X1+X0:Y1=Y1+YO

1800 X2=X2+X0%X0:Y2=Y2+YO*YO

1810 XY=XY+X0XYO

1820 NEXT

1830 N=K2-K1+1

1840 XM=X1/N:YM=Y1/N

1850 RXY= (XY-N%XXM%XYM) /SQR ( (X2-N*¥XM%kXM) ¥ (Y2-NXYMXYM))
1860 B= (XY-NXXMXYM) / (X2-NXXM*XM)

1865 BY=(Y2-NXYMXYM) / (XY—NXXM%YM)

1870 A=YM-BXXM

1880 T1=-60/B:TY=-60/BY

1830 RETURN

1900 *LPRINT DATA (graphic)  sokokakokokokokokkoKK KKK KA K AR KKK KM KK KK KK AR K K K KKK KK KKK
1910 FOR I=1 TO 5:LPRINT :NEXT

1920 PSg="1| + | + | + | + | + | + | +
| »

1930 BI=51-AT:LPRINT CHR$ (27);"T";"12";

1940 FOR I=1 TO IX%

1950 PL=DM(ID>+BI:I1F PL<1 THEN 2010 ELSE [F PL>71 THEN PL=71
1960 PL8$=PS8$:MIDs$ (PLS$, PL)="@O"

1870 LPRINT USING"##i#t. ##dB " ;DM (D) ;

1980 LPRINT PL$

1990 NEXT

2000 LPRINT:LPRINT CHRS$ (27);"A"; :LPRINT:LPRINT

2010 RETURN

3000 KHKAKAKRAKHKMNORK KK KKK KKK AR HOKAKKRAORKKKK KK DISPLAY GRAPHIC
3010 CONSOLE 21,5

3020 CMD SCREEN 0,0:CMD CLS

3030 ST=40:BT=24/10:UX=35:UY=4

3040 CMD VIEW (UX, UY) - (UX+STx10, UY+BT*60)

3050 GOSUB 3500

3060 'Y rv*av n¥4 plot

3070 YO=((AT+20) -DM (1)) *BT

3080 X0=0

3090 FOR I=2 TO IX%

3100 Y1=C((AT+20) -DM (1)) *BT

3110 X1=TS* (I1-1)%ST

3120 CMD LINE(XO0,YO0)-(X1,Y1)

3130 YO=Y1:X0=X1

3140 NEXT

3145 IF TS>. O5THEN 3249

3150 ’'#4% Fas%¥ (BX) plot

3160 Y5=0

3170 X5=((AT+20-B1 (KR, 2))/B1 (KR, 0) +B1 (KR, 1) )*ST
3180 Y6=BT*60

3190 X6=((AT-40-B1 (KR, 2))/B1 (KR, 0) +B1 (KR, 1)) *ST

3200 CMD LINE (X5, Y5) - (X6, Y6)
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3210 ' H4% Fa2%v (BY) plot

3220 X7=(B1 (KR, 1) + ((AT+20) -B1 (KR, 2)) /B2 (KR) ) XST

3230 X8=(B1 (KR, 1>+ ((AT-40)-B1 (KR, 2)) /B2 (KR) ) XST

3240 CMD LINEX7,Y5)-(X8,Y6)

3242 W0=(RT (KR, 2> -1)*. 05%ST:Z0=(AT+20-DM (RT (KR, 2)))*BT:WI1=(RT (KR, 1) —1)%. 05%ST:Z1

=(AT+20-DM (RT (KR, 1)) ) *BT

3245 'CMD LINE(wO, z0)-(wl,z1),,B

3247 *'CMD CIRCLE (w0, z0>,5:CMD CIRCLE(wl,z1),5

3248 CMD LINE(W0-10,Z0)>-(W0+10,Z0)>:CMD LINEWI1-10,Z1>-(W1+10,Z1)

3249 IF TS=.1 THEN LOCATE 0, 21:PRINTSN%/10;"# %v J IZn%"— ~4%» =";EE;" dB";:GOTO
3280

' 3250 LOCATE 0, 21:PRINTUSING" ###f. ##f %5 ###. ##dB 27" " ;DM (RT (KR, 2)) ; DM(RT (KR, 1)) ;

3260 PRINTUSING™ ###. #itsec (TX) , ###. ##sec (TY)" ;KT (KR, 0) ; KT (KR, 2); : PRINT USING"
( ~4%y RT=###. ##fsec ) "; (KT (KR, 0) +KT (KR, 2)) /2

3270 PRINTUSING™ 9%y 5429 =##H. #844448" ;KT (KR, 1D

3280 INPUT" Nn—t"ak*— (y/nd>";YNS

3285 IF YN$="y” THEN LPRINT CHR$(27);">";:CMD COPY 5:LPRINT CHR$(27);")";

3290 CONSOLE 0, 25:CMD SCREEN , 1:CMD CLS 3:RETURN

3500 ’'frame plot

3510 FOR I=0 TO 6

3520 LOCATE 1, I*3:1F I=2 THEN COLOR 4

3530 PRINTUSING™ ###" ; AT-10% (1-2)

3540 COLOR O

3550 NEXT

3560 FOR I=0 TO 10

3570 LOCATE 3+5%1, 19:PRINTUSING" ##" ; [ XTS%20;

3580 NEXT:PRINT " (sec)”

3580 ’axis

3600 CMD LINE(O0, 0> -(ST*10, BT*60),,B

3610 FOR I=0 TO 5

3620 CMD LINE(O,BT*10%I)-(4,BTX10%[)

3630 NEXT

3640 FOR I=0 TO S

3650 CMD LINE(ST*I, BT*60) - (ST*I, BT*60-3)

3660 NEXT

3670 RETURN



