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Development of a data recorder by a personal computer and printer

CHIKANOBU MATSUBARA *

Abstract :

A simple 8 channel data recorder was developed which was constructed by a personal

computer with A-D converter and a printer. Sampling interval was created with a built-in timer IC
(8253), A-D converted data were written into memory ICs not by DMA but with data transfer
instruction, and graphic data display on CRT was not executed with graphic controller 1C but by
writing data into VRAM directly. The printer was driven with graphic command (ESC/Page mode)
directly. As the result, the execution speed was very high, and the software for data recording can
run on many kinds of personal computers and A-D converter boards by not modifying the
program or in little. As this software can be altered at will by each user, this equipment is
convenient for anyone engaging in measuring various kinds of electrical signal. As an example,
whole body reaction time, electromyogram, goniogram etc. were measured simultaneously:

satisfactory result was acquired.
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An example of data recorder constitution.

personal computer with A-D converter

Fig. 1
Analog data were inputted, A-D converted, and
A4 sized charts were printed out.
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Fig. 2 An example of acquired data. Sampling interval was 2 ms, and 512 data were plotted on each channel:
full scale of horizontal axis was 1.024 s. From upper part, EMG of musculus vastas lateralis, goniogram of

knee joint, EMG of musculus gastrocnemius, its rectified wave form, its integrated wave form, goniogram of
ankle joint, vertical load of the subject, and its inverted wave form were plotted, respectively.
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Appendix Program of the data recorder

10000 CLEAR &H21,,,&H2000 10700 'DATA b9,0e,00 'MOV CX,000E "OEH=7"2 (2048 data)
10010 *START 10710 'DATA b9,1c¢,00 "MOV CX,001C "QEH=14'2 (4096 data)
10020 OUT &HD6,&H10 "PLOON 10720 DATA b9,04,00 "MOV CX,0004 "04H=2"2 (1 sec 2 data/dot)
10030 DEF SEG=SEGPTR(2) 10730 DATA (7,11 "DIV CX ' AX=(DX"256"2+AX) \ CX
10040 SCREEN 2 10740 ' ' DX=(DX*256*2+AX) MOD CX
10050 RESTORE 10080 10750 'DATA 80,fa,0c "CMP DL,0C " IF DL MOD 14=12 THEN
10060 FOR 1=0 TO 286:READ D$:POKE I,VAL("&H"+D$):NEXT 10760 'DATA 80.fa,1a "CMP DL,1A ' IF DL MOD 28=26 THEN
10070 FOR =287 TO 521:READ D$:POKE |, VAL("&H"+D$):NEXT 10770 DATA 80,fa,02 *CMP DL,02 ' IF DL MOD 04=02 THEN
10080 DATA 00,00 ’ counter = data writing address 10780 DATA 75,7¢c " JINZ L10 * (1AH=26, 28=14"2)
10090 10790

10100 DATA 31,c0 "XOR AX,AX 10800 DATA 31,d2 ' XOR DX,DX ' ( AX = previous result )
10110 DATA 8e,d8 'MOV DS,AX 10810 DATA b9,08,00 "MOV CX,0008 ’

10120 DATA ¢7,06,20,00,29,00 ' MOV WORD PTR[0020],0029 10820 DATA {71 DIV CX ' AX=(DX*256"2+AX) \ CX
10130 DATA 8c,0e,22,00 'MOV [0022],CS 10830 ' ' DX=(DX*256"2+AX) MOD CX
10140 DATA b0,34 "MOV AL,34 ; 8253 counter 0 LSB->MSB 10840 'DL<-0,1,...,7

10150 DATA €6,77 'OUT 77,AL ; " 10850 DATA 88,d1 "MOV CL,DL

10160 DATA b0,33 "MOV AL,33 ; 8253 counter 0 write LSB 10860 DATA 53 " PUSH BX

10170 DATA €6,71 "OUT 71,AL ; ? 10870

10180 DATA b0,13 *MOV AL,13 ; 8253 counter 0 write MSB 10880 - 80%65-80"64+3 --

10190 DATA e6,71 "OUT 71,AL ; ’ 10890 DATA be,53,00 'MOV S1,0053 ' 53H=80"65-80"64+3
10200 ' [2.4576 MHz] 1 ms: 2457.6->2458=&H099A 10 ms: 24576=&H6000 10900

10210° 2 ms: 2457.6*2=4915.2->4915=8H1333 10910 - A8 -

10220 DATA e4,02 "IN AL02 ; 8259 interrupt control 10920 DATA 01,c6 *ADD SIAX ' ( AX = previous result )
10230 DATA 24.fe "AND ALFE ; ! 10930 e (CH)

10240 DATA €6,02 "OUT 02,AL ; " 10940 DATA b5,08 MOV CH,08

10250 DATA b0,00 "MOV AL,00 ; set up A-D board 10950

10260 DATA €6,d0 "OUT DO,AL ; ? 10960 DATA b8,00,b0 "MOV AX,BO00  L1:

10270 DATA €6,d3 'OUT D3AL ; ? 10970 DATA 8e,d8 'MOV DS,AX

10280 DATA cf "IRET 10980

10290 10990 DATA 53 " PUSH BX

10300 DATA fb 'STI 0029; 11000 'DATA b4,07 "MOV AH,07

10310 DATA 50 "PUSH AX 11010 'DATA b4, 1c "MOV AH,1C 14 data/dot

10320 DATA b0,20 "MOV  AL20 ; 8259 interrupt control 11020 DATA b4,04 'MOV AH,04 2 data/dot

10330 DATA €6,00 "OUT  00,AL ; " 11030 DATA 43 "INC BX

10340 DATA te "PUSH DS 11040 DATA 8a,07 "MOV AL[BX}] L2:

10350 DATA 53 'PUSH BX 11050

10360 DATA 56 " PUSH S! 11060 DATA a8,80 ' TEST AL,80 ' CMP -> OFB

10370 DATA b8,00,b0 "MOV AX,B000 11070 DATA 75,04 "INZ L3

10380 DATA 8e,d8 "MOV DS,AX 11080 DATA 0c,80 'OR AL80

10390 DATA 2e 'CS: 11090 DATA eb,02 TIMP L4

10400 DATA 8b,1e,00,00 "MOV BX,[0000] 11100 DATA 24,71 "AND AL, 7F L3

10410 ----mmomee CH1to CHN ---------- 11110°

10420 ' I/O address: DO --> 11120 DATA 16,d0 "NOT AL L4:

10430 DATA be,00,00 "MOV SI,0000 11130 DATA d0,e8 "SHR AL,1

10440 DATA b4,20 "MOV AH,00 ;00=CH1 11140

10450 DATA 88,60 "MOV AL,AH 0041; CH select and sample 11150 'DATA 80,fc,07 'CMP AH,07 "initialize MAX, MIN
10460 DATA e6,d6 "OUT D6,AL ; " 11160 'DATA 80,fc,1c 'CMP AH,1C "initialize MAX, MIN
10470 DATA b0,10 "MOV AL,10 ; delay 11170 DATA 80,fc,04 'CMP AH,04 "initialize MAX, MIN
10480 DATA fe,c8 "DEC AL 0047, 11180 DATA 75,06 "JNZ L5

10490 DATA 75,fc "JNZ 0047 . 11190 DATA 88,c2 "MOV DLAL

10500 DATA b0,04 "MOV AL,04 ; start A-D conversion 11200 DATA 88,c6 "MOV DH,AL

10510 DATA e6,D0 "OUT DO,AL ; ? 11210 DATA eb,0c TIMP L7

10520 DATA e4,d0 "IN AL,DO 004F; end of A-D conversion ? 11220°

10530 DATA a8,80 " TEST AL,80 ; " 11230 DATA 38,0 "CMP ALDH L5:

10540 DATA 74 fa 'JZ 004F ; no then LOOP 11240 DATA 72,02 *JB L6

10550 DATA e4,d2 "IN AL,D2 ; get value of LSB 4 bits 11250 DATA 88,c6 MOV DH,AL

10560 DATA 88,00 "MOV [BX+SI,AL ; write to memory (bit 7->4) 11260 DATA 38,d0 "CMP ALDL L6:

10570 DATA e4,d4 "IN ALD4 ; get value of MSB 8 bits 11270 DATA 77,02 "JA L7

10580 DATA 88,40,01 'MOV [BX+Sl+1], AL ; write to memory (bit 7->0) 11280 DATA 88,c2 "MOV DLAL

10590 'DATA 81,¢6,00,10 " ADD S1,1000 11290 DATA 4b "DEC BX L7:

10600 'DATA 81,¢6,00,20 "ADD 81,2000 11300 DATA 4b 'DEC BX

10610 DATA 81,¢6,00,04 'ADD SI,0400 11310 DATA fe,cc 'DEC AH

10620 DATA fe,c4 "INC AH ; next CH 11320 DATA 75,d3 "INZ L2

10630 DATA 80,¢,28 "CMP AH,08 ;08-->CH1t08 11330 DATA 5b ' POP BX

10640 DATA 75,d8 " JNZ 0041 113400 e

10650 11350 DATA b8,00,a8 'MOV AX,A800

10660 DATA 51 " PUSH CX 11360 DATA 8e,d8 'MOV DS,AX

10670 DATA 52 ' PUSH DX 11370°

10680 DATA 89,d8 "MOV AX,BX 11380" -- number of i=dot --

10690 DATA 31,d2 ' XOR DX,DX 11390 DATA 28,d6 "SUB DH,DL ' DH = max value
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11400 DATA fe,c6
11410

11420 DATA 80.1d,04
11430 DATA 75,04
11440 DATA 81,ee.,a8,70
11450

11460 DATA 56

11470

11480°

AR A -

"INC DH
'CMP CH.04
"INE L8
'SUB SI.,70A8

"PUSH Si

-- initial value of 1”80 --

' -> DH = counter

( dot number of 1 fine }

“move to right half area

' 70A8H=80"90"4+40

( dot number of 1 line )

11490 DATA b0,50 "MOV AL50 L8: ' 50H=80
11500 DATA 6.2 "MUL DL "AX <- AL*DL
11510 DATA 01,¢6 "ADD Si.AX

11520°

11530 DATA b0,80 'MOV AL.80

11540 DATA d2,e8 "SHR AL,CL 'CL=01..7
11550 DATA 08,04 "OR [SI].AL LS:

11560

11570° -- add I"80 -

11580 DATA 83,c6,50 "ADD Si,+50 ' 50H=80
11590 DATA fe,ce 'DEC DH

11600 DATA 75.f7 "JNZ L9

11610°

11620 DATA 5e POP Si

11630° s

11640 DATA 81,¢6,20,1¢ "ADD SI,1C20 ' 1C20H=80"90
11650 'DATA 81,c3.00,10 "ADD BX,1000

11660 'DATA 81,¢3,00,20 "ADD BX,2000

11670 DATA 81,¢3,00,04 "ADD BX,0400

11680 DATA fe.cd "DEC CH

11690 DATA 75.96 "INZ L1

11700 e

11710 DATA 5b POP BX

11720 L10:

11730 DATA 5a POP DX

11740 DATA 59 POP CX

11750

11760 DATA 43 INC BX ;

11770 DATA 43 INC BX ;

11780

11790 DATA 2e 'CS:

11800 DATA 89,1e,00,00 MOV {0000],BX

11810 'DATA 81,0,00,20 'CMP BX,2000

11820 'DATA 81,fb,8¢,04 'CMP BX,048¢c 291 dots/ch 2812 data
11830 DATA 81.fb,00,04 'CMP BX,0400 256 dots/ch 25€*2 data
11840 DATA 75.16 "JNZ 008C

11850 DATA e4,02 "IN AL02 ; 8259 interrupt control
11860 DATA 0c,01 "OR AL01 : v
11870 DATA e6,02 TOUT 02,AL

11880 DATA 31,c0 "XOR AX AX

11890 DATA 8e,d8 'MOV DS,AX

11900 'DATA ¢7.06,20,00,98.17
11910 'DATA ¢7.06,22.00,80,fd
11920 DATA ¢7.06.20.00,81,02

11930 DATA ¢7,06.22.00,73,54

" MOV WORD PTR[0020],1798
MOV WORD PTR{0022),FD80
MOV WORD PTR[0020],028F
"MOV WORD PTR[0022],5473

11940 DATA e "POP 8I 008C;
11950 DATA 5b "POP BX
11960 DATA 1t "POP DS
11970 DATA 58 'POP AX
11980 DATA cf "IRET

11990

12000 "PROG22

12010 DATA 50 "PUSH AX
12020 DATA 53 PUSH BX
12030 DATA 51 "PUSH CX
12040 DATA 52 PUSH DX
12050 DATA te "PUSH DS
12060 DATA 56 "PUSH Sl
12070 DATA 57 PUSH DI
12080 DATA b8.00.b0 “MOV AX.B00O
12090 DATA 8e.d8 MOV DS.AX
12100 DATA 33.db "XOR BX.BX
12110°

12120 DATA be.20,03 MOV $1,0320 ' 0320H=800 Y-offset
12130 DATA b9,08,00 "MOV CX.0008
12140 DATA 51 "L1PUSH CX
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12150 DATA b4,1d MOV AH.1D "1D=GS$
12160 DATA e8,be.00 "CALL PRN '
12170 'DATA b9,00,10 "MOV CX.0800 ' 0800H=2048
12180 DATA b9,00.02 "MOV CX.0200 " 0200H=512
12190 DATA 33 ff XOR DI.Dt
12200 DATA eb,06,90 "JMP L3
12210 DATA b4 3b ‘L2 MOV AH,3B " 3BH=""
12220 DATA e8,b1.00 "CALL PRN
12230 DATA 51 L3 PUSH CX
12240° '
12250 DATA 8b,c7 "MOV AX,DI "X
12260 DATA d1,e8 'SHR AX1 ‘DIr2
12270 DATA 90,90 'SHR AX1 ‘Dl
12280 DATA 90,90 "SHR AX.1 ‘D8
12290 DATA 05,dc.05 "ADD AX.,05DC ' 05DCH=1500 X-offset
12300 DATA €8,4b.00 ' CALL ASCPRN
12310 DATA b4,3b "MOV AH.3B '3B=""
12320 DATA €8,9d,00 ‘CALL PBN '
12330 DATA 8b,07 "MOV AX,[BX]
12340°
12350 DATA £6,c4.80 " TEST AH,80 'CMP -> OFB
12360 DATA 75,06 "INZ L4
12370 DATA 80,cc.80 "OR AH,80
12380 DATA eb,04.90 ' JMP L5
12390 DATA 80,e4.7f ‘L4 AND AL,7F
12400 ‘L5
12410 DATA {7,d0 "NOT AX
12420 DATA b1,04 'MOV CL.04
12430 DATA d3,e8 "SHR AX.CL
12440 DATA b9,68.10 "MOV CX,1068 ' 1068H=4200=YDIV*10
12450 DATA 7 et "MUL CX ' DX'256"2+AX <- AX*DX
12460 DATA b9,00.10 "MOV CX,1000 " AX <- (DX*256"2+AX)\4096
12470 DATA 7.1 ‘DIV CX ‘DX <-( " )MOD 4096
12480 DATA 03,c6 "ADD AX.SI ‘vertical position of CH
12490 DATA €8,21,00 "CALL ASCPRN
12500 '
12510 'DATA 83,¢7.09 "ADD DI.+09
12520 DATA 83,¢7.48 "ADD Dl,+48
12530 DATA 43 "INC BX
12540 DATA 43 "INC BX
12550 DATA 59 "POP CX
12560 DATA e2,ba "LOOP L2
12570° '
12580 DATA b4 6¢ "MOV AH.6C "6C="T"
12590 DATA e8,6b,00 " CALL PRN '
12600 DATA b4 47 "MOV AH 47 '47="G"
12610 DATA €8,66.00 "CALL PRN '
12620 DATA 81,¢6,20,0d "ADD S1,0020 '0D20H=YDIV*8=420"8
12630 DATA 59 'POP CX
12640 DATA €2,9b 'LOOP L1
12650 ’
12660 DATA 5f 'POP DI
12670 DATA 5e 'POP S!
12680 DATA tf 'POP DS
12690 DATA 5a 'POP DX
12700 DATA 59 'POP CX
12710 DATA 5b 'POP BX
12720 DATA 58 "POP AX
12730 DATA cf "IRET
12740
12750 ' ASCPRN
12760 DATA 3d,10.27 "CMP AX,2710 "IF AX>=10000 THEN A1
12770 DATA 73,0d "JAE A1 ' "
12780 DATA 3d,e8.03 'CMP AX.03E8 "IF AX>=1000 THEN A2
12790 DATA 73.18 "JAE A2 ' "
12800 DATA 3d.64.00 ‘CMP AX.0064 'IF AX>=100 THEN A3
12810 DATA 73,23 "JAE A3 ’ "
12820 DATA eb.32,90 “JMP A4 ELSE GOTO A4
12830 "
12840 DATA 33,d2 A1 XOR DX.DX
12850 DATA b9,10.27 "MOV CX.2710 ' 2710H=10000
12860 DATA 7.1 "DIV CX ' AX <- (DX*256"2+AX) \ CX
12870 DATA 04,30 "ADD AL,30 * ASCHl <- binary
12880 DATA 8a,e0 "MOV AHAL
12890 DATA e8,37.00 "CALL PRN " position of 10,000
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12900
12910 DATA 8b,c2 "MOV AX,DX ' AX <- DX{remainder)
12920 DATA 33,d2 'A2 XOR DX,DX ’
12930 DATA b9,e8,03 MOV CX,03E8 ' 03E8H=1000
12940 DATA 17,1 'DIV CX " AX <- (DX*256%2+AX) \ CX
12950 DATA 04,30 'ADD AL,30 " ASCII <- binary
12960 DATA 8a,e0 '"MOV AH,AL
12970 DATA €8,27,00 ' CALL PRN ’ position of 1,000
12980°
12990 DATA 8b,c2 "MOV AX,DX " AX <- DX(remainder)
13000 DATA b1,64 ‘A3 MOV CL,64 ' 64H=100
13010 DATA 16,1 'DIV CL " AX <- AX\CL
13020 DATA 04,30 "ADD AL,30 " ASCII <- binary
13030 DATA 50 ' PUSH AX " >
13040 DATA 8a,e0 "MOV AH,AL
13050 DATA €8,19,00 "CALL PRN 100
13060 DATA 58 "POP AX <oemeeen
13070°
13080 DATA 8a,c4 'MOV ALAH
13090 DATA 32,e4 'XOR AH,AH '
13100 DATA b1,0a A4 MOV CL,0A "0AH=10
13110 DATA 16,1 'DIV CL "AX <- AXACL
13120 DATA 04,30 "ADD AL,30 ' AH <- AXMOD CL
13130 DATA 50 ' PUSH AX e >
13140 DATA 8a,e0 "MOV AH,AL
13150 DATA €8,08,00 ' CALL PRN 10
13160 DATA 58 'POP AX D et
13170 DATA 80,c4,30 "ADD AH,30 " ASCIl <- binary
13180 DATA €8,01,00 " CALL PRN "1
13190 DATA c3 "RET
13200°
13210’ PRN
13220 DATA e4,42 ‘0000 IN AL42

13230 DATA a8,04
13240 DATA 74 fa
13250 DATA 8a,c4
13260 DATA €6,40
13270 DATA b0,0e
13280 DATA e6,46
13290 DATA b0,0f
13300 DATA e6,46
13310 DATA ¢3

13320°

13330 CLS

13340 CONSOLE,,0
13350 DEF SEG=&HA800
13360 " horizontal lines
13370 FOR K=0 TO 26
13380 FOR J=0 TO 1
13390 FOR 1=0 TO 36

13400 IF K MOD 6=4 THEN POKE 3+80"4+80"15"K+40"J+|,&H88 ELSE POKE 3+8074+80*15"K+40"

J+1,&H80

13410 NEXT |

13420 NEXT J

13430 NEXT K
13440° vertical lines
13450 FORK=0TO 1
13460 FOR J=0 TO 4
13470 FOR 1=0 TO 25

'0002 TEST AL,04

‘0004 JE 0000

'0006 MOV AL,AH
‘0008 OUT 40,AL
'000A MOV AL,0E
'000C OUT 46,AL
'000E MOV AL,0F
‘0010 OUT 46,AL

'0012 RET

13480 POKE 3+8079+1"80*15+J"9+K*40,&H80
13490 POKE 3+80*14+1"80"15+J"9+K*40,&H80

13500 NEXT |

13510 NEXT J

13520 NEXT K

13530 " channel number
13540 FOR J=0 TO 1
13550 FOR I=0 TO 3

13560 PUT(J*320+8,1"90+50), KANJI(&H31 +1+J*4)

13570 NEXT |
13580 NEXT J
13590 CLS:LOCATE 28,12

13600 COLOR 6: PRINT " Push [start] to measure. ";: COLOR 0

13610 'INPUT ™ F$

13620 IF {INP(&HD2) AND &HF)<>&HE THEN 13620

13630 CLS

; inverted by hard =JNE

' check SWO

13640°

13650 OUT &HD6,&H80: QUT &HD6,&HO " output signal

13660 DEF SEG=SEGPTR(2)

13670 S=2:CALL S

13680 DEF SEG=0

13690 IF PEEK(&H23)<>&H54 THEN 13690

13700 OUT &HD6,&H40 ' PL2,PL3 ON

13710 CLS:LOCATE 28,12

13720 COLOR 6: PRINT " Select [print] or [cancel]. ";: COLOR 0

13730 IF (INP(&HD2) AND &HF)=&H7 THEN CLS 3: LOCATE ,,1: CONSOLE ,,1: GOTO *START

' check SW2
13740 IF (INP(&HD2) AND &HF)<>&HB THEN 13730 * check SW3
13750 CLS
13760 CLS:LOCATE 33,12
13770 COLOR 6: PRINT " printing ";: COLOR 0
13780°
13790 " womeeemsasemsmsneenian - plot figure with ESC/Page (BASIC) -----eme-ooreemmeeceaas
13800
13810 DEF SEG=&HA800
13820 GS$=CHR$(29)
13830 OPEN "LPT1:" AS #1
13840
13850 PRINT #1,GS$;"rhE”; " hard reset
13860 PRINT #1,GS$;"2;0.01muE"; > unit 0.01 mm
13870 PRINT #1,GS$;'2.5,0;3wG™; ' line width 2.5 connection type=2
13880 PRINT #1,GS$;"0;0IpG"; " normal line
13890 PRINT #1,GS$;"0;20;25;2dIG"; ' register dotted line
13900 PRINT #1,GS$;"1;15;75;2dIG"; ' register dotted line
13910°
13920 'XOFF=1500: YOFF=800: XDIV=450: YDIV=420
13930 XOFF=1500: YOFF=800: XDIV=180: YDIV=420
13940 PRINT #1,GS$;"12.5wcF"; GS$;"7.68hpF"; GS$;"0;-20pP™; 'CHR size *.8

13950

13960 PRINT #1,GS$;XOFF;"X"; GS$;YOFF-200;"Y";

13970 'PRINT #1,"200ms/DIV 1V/DIV”

13980 PRINT #1,"10ms/DIV 1V/DIV"

13990 PRINT #1,GS$;XOFF +14000;"X"; GS$;YOFF-200;"Y";

14000 PRINT #1,DATES;” ", TIME$

14010 PRINT #1,GS$;"1;1IpG"; " registered line

14020 'PRINT #1,GS$;XOFF+XDIV*11;";".YOFF-200;";"; XOFF+XDIV*29;";";YOFF-200;"1G";
14030 PRINT #1,GS$;XOFF+XDIV*11*2.5;",";,YOFF-200;";";XOFF+XDIV*29*2.5;";";YOFF-200;"IG™;
14040

14050 ' label CH

14060 FOR =0 TO 7

14070 PRINT #1,GS$;XOFF-700;"X"; GS$;YOFF+YDIV*5+100+YDIV*8*1;"Y”;

14080 PRINT #1,1+1

14090 NEXT |

14100

14110 " horizontal lines

14120 FOR {=0 TO 66

14130 IF | MOD 8=5 THEN PRINT #1,GS$;"1;0lpG"; ELSE PRINT #1,GS$;"1;1ipG™;
14140 PRINT #1,GS$;XOFF;";",YOFF+YDIV*(;";"; XOFF+XDIV*106;";";YOFF+YDIV*I;"IG";
14150 NEXT |

14160°

14170 vertical lines

14180 FOR |=0 TO 106

14190 IF 1 MOD 10=0 THEN PRINT #1,GS$;"1;0IpG"; ELSE PRINT #1,GS$;"1;11pG";

14210 NEXT |

14220°

14230 "drawCH 1108

14240 PRINT #1,GS$;"0;0lpG"; " normal line
14250

14260 DEF SEG=SEGPTR(2)

14270 S2=287:CALL S2

14280

14290 PRINT #1,GS$;"10wcF"; GS$;'9.6hpF"; GS$;"0;-25pP”;
14300 PRINT #1,CHR$(&HC);

14310 PRINT #1,GS$;rhE"; " hard reset
14320 CLOSE

14330 CLS 3

14340 LOCATE ,,1

14350 CONSOLE,,1

14360 GOTO "START

' CHR size normal



