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Program BASIC Pwt.itYJ Of Vertical Lister. 

l : "VL " J NPU T "SI Z 
E? " ;S : GRAPH : 
C.S JZE 
I : Cl =S TAT US 2-
STATUS l : 0 1 M A 
.$ < 3*S- l > '.1:/6/S+ 
4: ><=21 6 

2 : (.ALL &7650, A: C 
=0 

.3 : IF X=0GL CURSOR 
(0, -576 >: 50RGN 
:><=21 6 

4 :X=X-9*S: 
GLCURSOR <X, 0) 
: LPRJNT A$ ( C) : 
C=C+J: I F C<3*S 
JF A$(C>GOTO 3 

5 ; lF PEEK A<255 
GOTO 2 

6 : GLCURSOR ( 0, - 5 
76 ) : TEXT 

STATUS I 
196 

Insert the cassette oontalnlng the two parts of 
ttle Vertical Lister program lnto the tape player. 
Execute CLOAO M. After the machine language 
portion as loaoeo, execute MERGE to bring in ttle 
BASIC part of Vertical Lister. Now execute ttle 
commanCI RUN "VL" and enter the Clesired print 
size (1 or 2) in response to the prompL Your BASIC 

. program will men be JisteCI in ver tical formal (Of 
course, the vertical Lister program itself is not 
listed.) 

SOme Alternatives 

The proceCIUre oescrlbeCI above mat<es it easy to 
proouceo vertical listings of programs that you 
have prevlousl y saved on tape. The Vertical Llster 
program itself takes on! y a small amount of 
memory anCI ttlus takes less than a minute to lo&J. 
Furmermore, locating ttle ML portion in the strings 
varlable area means it is unnecessary to have 
prevlously reserveCI memory space for iL 

Ho...,ever, when useCI ln the above manner, the 
VL program can not be used as an aiCI in oeougging a 
program that ls In the process of oeing oevelopeCI. 
This ls because the MERGE of the BASIC porUorTof 
the VL program prevents eCli Ung of the lines of the 
BASIC program that is 1unoer developmenL Also, 
string variables ES to N$ must be left alone, since 
the area they res!Cle in is occupieo by the ML 
port.Ion of Vertical Lister. (Note that the use of 
CLEAR woulCI completely erase the ML portion of 
VL, too•) 

One alte rna tive to this situation ls to locate the 

M... portion of the program elsewhere. lnoeed, tne 
ML routine rias been WTitten so that It Is 
relocatable wilhOUt anY' modification to IL (Of 
course, the CALL &.7650 statement In llne 2 of tne 
BASIC part woulCI have to be Changed to conform to 
the new address of the ML routine.) If Reserve 
memory is not being used for anything else, It 
woulCI be a gooo place for the ML routine. Nxltner 
possibility woulCI oe to relocate the oegim\ng Of 
the BASIC storage area using the f\EW xxxx 
statemenL (The l'1L coCle for VL requires 159 bytes.) 

If you Cleslre to avolo the use of a l"ERGE In 
orCler to leave the BASIC program In a form 
whereby It can be ecfiteCI, then the six lines of 
BASIC programming useCI by VL may be loaded 
prior to Clevelopment of the program. (As an 
alternate, the BASIC portion of VL can rnarwuy be 
typeCI in at any appropriate polnL) Naturally, When 
a MERGE commana Is not useo to load th@ BASIC 
portion of VL, then Vertical Lister Itself will be 
included in the vertical listing. 

A closing note: This program only searches the 
token tables of the PC- 1500 ana CE-150. It will not 
looK for tokens in the CE- 158 or other Clevlces. 
Hence BASIC programs tlllat use statements unlcµ; 
to such peripherals can not oe llsteo oy VL. 

This program ClevelopeCI oy: NOr/in Rooer, 40, 
/\kJrt/7 lst Avenve,Harsllalltown, IA 50158. 

This program uses the PC- 1500/PC-2 with 
printer to plot the projection of a three
Climensiona l object onto a plane. Two klnos 01 
projections are available. One is an OOl!que pro
jection, in which the plane of projection is paralle 
to the XY plane. In tne secono type, an oxr:nornetrf. 
projection, the projecting rays are perpef'IClicular tc 
the plane of projection. 

In either type of projection, the user selects th 
Cllrectlon of the projecting rays by Inputting value 
of L, M anCI N. These three values represent 
respectively, I.he x-, Y- ano Z- corrponents of th! 
Cllrection that the projecting lines are to have. YO\ 
may think of (L,M,N) as a vector in.the Cllrectlon o· 
the projecting lines. 

Taking the points In the oroer in wh!Ch they an 
to be connecteCI, the x-, Y- and Z- coonllnates O' 
eaeh point must be specified in DATA statements 
The letter S shoulCI appear In the DAT A tr 
inClicate the start of each sequence of points to bE 
connecteCI. (Its effect should become clear whel 
the accompanying example is stUClied.) Use th! 
letter T as the last item In the DATA list to slgna 
termination of the drawing. 
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RS-232C INTERFACE PRINT FOOMATTER 

A limitation of tne Radio snack RS-232C Interface 
is tne inability to cnange ttie 18 colurm, CSIZE 2 
output format v,1nile in lhle Terminal mode. This can 
tie particularly frustra.ting v,1nen dealing with 
numeric data formatted for 40 or 80 colLITll'l 
printers tlecause of the v,1rap-around feature. 
Hov,1ever, tne data stored In RAM can eventually tle 
accessed using BASIC. From tnere, it can tie output 
to a printer iD any CSIZE or format desired. 

Tnis program, provided tly Robert Stoel<., 3/Jll 
htlrsesnoe L81'Je, Oowningfown, PA 19335,.serves to 
simulate a print spoole'T. (A "print spooler" is a 

Program RS-23.?C Print Formatter. 

10 : " '' TEXT : CS JZE 
I : I NPU T " > > >? 
" ;L$ : GOTO L$ 

J5:END 
20: "SET"CLS : '<= 

STATUS 2:GOTO 
10 

25 : ' GO''CLS :WA JT 
0 : PRJ NT " =·~> 

<<J <13 <26 p 
RT S IDE" 

30 : '-=ASC JNKEY$ -
I 6: I r F < J OR F > 
6THEN 30 

35 : CLS : GO TO ! 00* 
F 

l 00: N=ASC INKEY$ : 
O:PEEK K 

J J0: IF N=J?THEN 
PRJNT CHR$ P; : 
'<=K+l 

1~0: IF N= l 3THEN 25 
130 : GQTO 100 
200 : '<=K-J : GOSUB ~5 

0:GOTO 25 
300 :'<=K- J3 : GOSUB 4 

50:GOTO 25 
400 : K=K- 26: GOSUB 4 

S0 : GOTO 25 
450 : S=K: FOR J= l TO 

25 
a60 : 0=PEEK S: PR JN T 

CHR$ O;: S=S+ I 
470 : NEXT J : WAJ T 

PR I NT CHR$ 
PEEK ( S+ l l: 
RETURN 

500 : P=PEEK K: 
LPRJ NT CHR$ P; 

51 0: IF P=J3 THEN LF 
! : TAB 0 

520:'<=K+l : GO TO 500 
600 : !NPUT "CS JZE = 

? " ; Z: CLS : '< = 
2 12-Z*6 

6I0 : GRAPH : 
GLCURSOR <X,0> 
: SORGN : ROTATE 
J :C.SJZE Z 

620 : i< =0:L=0: C.=0:~= 

0 : GOTO 680 
630 : IF C>M LET M=C: 

I f' M><84/ZJLE T 
M=84/2 

640 : C.=0: '<=X·-Z'l:J0 : 
GLCURSOR <X,0 > 

650 . L=l+ J : IF L=JNT 
<20/ ZJGOSUB 67 
0 

550 : RET URN 
570 : L=0:i<m0 : Y=- <Z* 

M•6 . <1 J ; 
CLCURSOR ( X,YJ 
: SORGN : ~=0: 
RET URN 

580 : IF C> <84/ Z) 
GOSUB 630 

690 : P=PEEK K: 
LPRJNT CHR$ P; 

700 : IF P= l3GOSUB 6 
30 

7J0 : C. =C+ J :l(=K• J : 
CO TO 680 

?20 : "SAVE" CLS : 
INPUT "F ;J enom 
,.? ";'-$: CSAUE 
·"IF$; STAT US 2, 
STATUS 3:GO TO 
•0 

730 : "LOAD"CLS : 
INPUT "r. ; I e norn 
<'.? ";r. $ : (. LOAD 
~F$; S TATUS 2 : 
GO TO J0 

STATUS l 
. 766 

portion of a program tnat handles data as It Is l:Jelng 
prepared for output. It places tne data into a t>uffer. 
on large computer systems the t>uffer Is generally 
In disk memory.) The program permits scrolling 
througn the data, foNards or tlackwards, tly fult 
and na1 f screens or tly single characters. The user 
may print at CSIZE 1 In _ tne normal fasn!on. 
Alternately, "sii;,iev,1ays" pnntmg may l:Je Invoked at 
a 112 cnaracter width for CSIZE 2 or 84 character 
widtn using CSIZE 1. (Ttle sideways printing routine 
is derived from Mel Beckman's Sidelisterprogram 
that appeared in Issue 22 of PC/I/.) This program 
also enables the user to save and load data using 
cassette tape. 

~rating lnstructi~ 

Run the program tly pressing DEF/SPACE. At the 
> »? prompt, input SET and press ENTER to zero 
tne spoole r and Initialize ttle printer. Alternately, 
type GO and press ENTER to see tne Command 
Menu: 

••> «l «13 «26 PRT Sia: 
Select from tne menu as follov,1s: 

Press Fl (· 0 >) to scroll forwaro tnrougn the 
data in tne tluffer. Hold ttle Fl key down for 
continuous scrolling. Press ENTER to exit to the 
Command Menu. 

Press F2 ( « 1) to move backwards tly one 
character. Press ENTER to return to the Command 
Menu. 

Press F3 (<13) to move tlaCl<.wards by a nalf 
screen (13 cnaracters~ Press Fii (<26) to move tlack 
tly a full screen. E!tner function may tle terminated 
tly pressing ENTER 

Press FS (PRT) to print normally at CSIZE 1. 
This gives a 36 column format which Is great for 
networks sucn as Compuserve, The Source or Dow 
Jone~ ' 

Press F6 (SIDE) to print sideways. Respond w1tn 
a 1 or 2 to the prQOllt for CSIZE. A 1 \I/ill start the 
printer in an 84 column by 20 !Ines per page format. 
A 2 will print In a 42 column tly 10 lines per page 
arrai tgemet 1t. 

Once In tne print mooe (Initiated tly either FS or 
F6), press BREAK to stop printing. DEF~ACE 
may then tie used to re-lnltlallze tne pnnter or 
re-run the program. 

If you want to save data on cassette tape for 
future use, set up the recoroer as If to CSA VE In the 
usual mamer. At the > »? prompt type SAVE and 
press ENTER Respond to the prompt v,1!th an 
appropriate file name. Press ENTER at the end of 
tne name to send date to the tape recoroor. If me 
data tJuffer Is not completely fil led, listen to tne 
auct!o sound made t>y the PC as the aata Is 
transmitted. When the sOLl'ld tiecomes a steady 
tone, no more data Is t>e!119 sent. Press BREAK ana 
tnen the Clear key to end the SAVE operation . 
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(Wilen R.AM Is full, the tape SAVE operation will 
eno automatically.) 

FRACTICNAL. BASE c:a-MRSICN 

To recover previously saved data, set qi the 
recoroer as If to a...oPD In the usual rncn-ier. At 
the >»? prompt, type LOAD anCI press ENTER. 
Input the aeslrea filename wtien pr~ted anCI 
concluae the name with the ENTER key. Tne data 
will oe fed to the PC. If the file was maae from a 
full RAM, then the 1oaa1ng operation will conclude 
automatically. Otherwise, a steady tme will 
lncrtcate the end of data Press BREAK anCI a...ear 
to ena the loacl operation When tnls tone Is tieara. 

Here is a program that will convert oetween binary, 
octa l, decimal ~ 11exaoec1ma1. It aoes it wlthOUt 
resorting to the use of double- olglts (sucn as 10 anCI 
15 In place of A anCI F~ It has fractional 

A Tip 

If you use an acoustic mooern, sueh as the Radio 
Shack l'10del ~-3, you ccn tap Into the data going 
over tne teleprone lines. This can t>e accompllshea 
ttirougn the use of an Inexpensive In- line telepoone 
plckqi. Recora the aata on tape. The recorded data 
ccn then be played back tnrOU!]l an earpoone that 
has been mouitea In fOMl rubber anCI Inserted Into 
the moaem micropro ie cqi. wt th the moaem In the 
originate mooe ano me tape recorder volt.me set 
properly, tne da ta can tnen oe fed Into tne RS- Z32C 
Interface. With the PC in Terminal mocle, you can 
receive tills oata as thougtl It was an actual 
te lepl"IOne communication. Practically unlimited 
amounts of data can be stored on tape anCI playea 
back as desired for viewing and/or printing! 

: : ~EM S . E"ME~iDGE 6-83 
10 : PAUSE • 6ASE CONYER 

TER W/F•: CLEAR : 
DIM WS( l ) •24 t f S(1)• 2 
41TS(24)• 21DS (12>•2 

20: l riPUT • BASE : • i B: 
INPUT • COHYERT TO: 
•;c: INPUT • HU"BE 

ii : • ;11s c1>:L• . EH ( W 
S ( I)) 

30:FOil S=l TO L: Ts <S> = 
lllDS <~ s <1>. S t1) : IF 
TS($)•• . • LET R•S:S: 
L 

4 0 :HE~ T S 
50: 1F R<>0 LET FS( l ) • 

RIGHTS ( llS( l ) 1L-R>:W 
S(l)• LEFTS (llS( l ) 1R 
-1) 

69: L• LEN ( llS(!)) : E•L: P 
•8: X•8: Y=8: GOTO 88 

78:L• LEH <FS<IJJ : E=8: P 
•! :X•0:Y• I 

88: FOR S• ! TO L: H• l 

99: 1F ?=0 LET Ts <S>= 
i'l!DS (I.IS( ! ),$, l) :E•E 
-l 

100: IF P• l LET TS($) • 
MI DS <Fs < D 1St1>.E=S 
• (-1) 

110: IF BOS THEH 130 
120: IF TS(S)=•a • OR TS(S 

>=•9• LET S•L : GOTO 
10 

l30: iF B• l6 GOSUB 330 
140: X•X+ YAL <Ts <Sl) •B~E 

: HEXT S 
l50: IF P=0 LET WS( I ) • 

STRS (X) 
160: IF P• I LET f S(I) • 

STRS <X> 
179: IF Y•I THEH 200 
180: GOTO 70 
l90:IF R<>0 THEN 148 
200:W• YAL CWS(l)) : F• 

YAL ( f S(l)l : A•W+F: 
IF C= l0 LET WS <I >• 
STRS <A>: GOTO 329 
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210: L• LEH (WS( l )) :WS( l) 
: • •: x=0: Y=0: IF L• 0 
THEN 250 

220:X• !HT (W/C) : Y=(((W/ 
Cl-X)•Cl !W•X!H=2: Ts < 
S>• STRS <Y>: IF C=! 
6 GOSUB 330 

230: WS(l)•TS($)+WS( I) : 
IF 11=0 THEN 250 

240: GOTO 229 
250: IF YAL <FS( ! ) )•0 

THEN 320 
260: WS( l)•WS ( l)+'. •:n• 

LEH <FS( l )) :P•ft: X•9: 
Y•0 

270: P•P-l 
280:X• !HT <F•Cl : Y• <F• C> 

- x: F•Y : H•2: Ts <S> = 
STRS (Xl : IF' C=!6 
GOSUB 330 

290: WS(l)•WS(l )+TS($) : 
IF Y•8 THEN 320 

300: IF P•l AHD X=0 THEH 
280 

310 : IF P<>-1 THEH 270 
320:PAUSE "AHSWER BASE ' 

;C: PRINT WS<I) : 
GOTO 10 

330: IF DS(l)()•• THEH 36 
8 

340 : IF H• I LET 
K=I 

350: IF H=2 LET 
K• - 1 

l• l .J• l2t 

I=12.J• l• 

360: FOR D•l TO J STEP K: 
READ DS<DJ : HEXT D: H 
•0: RESTORE 

370: IF Ts <S>•DS( l) LET T 
s<S>=DS<2> : RETURN 

388: !F TS<S>• DS<3> LETT 
S($)•DS( 4) : RETURN 

390:IF Ts <S >• DS(S) LETT 
S(S)• DS(6) : RETURN 

400: IF TS($>=Ds <7> LETT 
S($ )•0S(8) : RETURN 

410 : IF TS(S)•DS( 9) LETT 
S($)• DS( l0) : RE TURN 

429:IF r s <S>=DS( l l) LET 
TS<S> •DSC1 2) : RETURN " 

430:RETURN 
4~0: DATA •A· , • 19 • , •B•, •1 

i · . ·c· , · 12· , ·n·,• 13· 
, · E· , • 14• , •F•,• 15 • 
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capabili ties. And, it dOes not require that you enter 
each digit separately. 

Steven L. Ell'leridge, 11///51 Tyler Street, 
Sy/maf.. CA 91.JIJ.Z suomitted this program and 
adds the following general comments. 

The program is designed to run on a Sharp 1250 
or 1500. (It St)OUld do nice ly on a Radio Shacl< PC-2 
or PC-3.) To use the program, just load it and type 
the command RUN. Respond to the queries for the 
base (of the number you wi ll oe Inputting), the 
"convert to" oase and then the actual numtJer that 
you wish to have converted. The numtler may be up 
to 24 characters and may be integer, fractional or a 
comoination. (The limit of 24 characters Includes 
the radix point•) That is al 1 there Is to It! 

The program is Oroadly organized as follows: 
Lines 10 & 20 Ini tiallzatlco cn1 data \flJUl 
Lines 30 & 40 Sc<Yl for fractional rurner. 
6ines 60 - 200 Grnvert ltµJt to CleclmaL 
Lines 210- 310 Grnvert decimal to final base. 
Line 320 Display alSwer. 
Llres 330 - 440 Hexadecimal traistatlcn 

The program only has a few error traps, due to 
the limited memory in a PC- 1250. Tnose with a 
PC- 1500 may warit to add to the trapping that was 
included to catch the use of 8 and 9 while working 
in octal. 

H:~CHW.. LOAOCR 

//filli8117 Oelinger, Nor thern Arizona 
University, Oepartn:en t of' Physics, Box 6010, 
Flagstaf'f, l!Z 86011, suon1itted this program. 
It may oe used to load inf ormatico that i s in 
he~adecima l notation directly into me111Jry. 
While designed pr i marily for t he PC-1500 and 
PC-2, changing the line nuntJers to a lo~r 

PI OJI a ii H:!.xat:J:cima/ L oaa!r. 

1000 REH tE~CIHAL LOAD PRO;RJl/1 

1010 IIPJT "STAATII(;; l\LalESS: ?";S 

1020 Itf>UT "tEX=?"; H$ 

1030 I F H4="STCJ>"Tl£N ST()> 

1040 l=LEN(H:$) 

1050 I F L <> 2TIEN 113-0 

1060 Ol=ASC(LEFT${H$, 1)) 

1070 D2=ASC(RIGfT${H$, 1)) 

1080 IF D1>64AI() D1<71LET Dl=(Dl-55)•16: 

GOTO 1110 

1090 IF D1>47AI{) D1<58LET Ol=(Dl-48)•16: 

GOTO 1110 

1100 GOTO 1130 

1110 IF D2>64At-O 02<71LET D2=(D2-55)+01: 

GOTO 1150 

1120 IF D2>47AI{) 02<581..ET D2=(D2- 48)•Dl : 

GOTO 1150 

1130 PllUSf "llH.llT?" 

1140 GOTO 1020 

1150 PO<E S, 02 

1160 S=S• l 

1170 GOTO 1020 

1180 END 

range should also rral<e it useful to PC- 1250 and 
PC-3 users ~ are dabbling with machine 
language. 

I+----------· --
l"'E TEffiS G.AIVE F ffi PC-2/PC- 1500 

PCN rarely publishes games. However, we are 
making an exception for a suomission oy David 
Hergert, 117111 C!Jickering Avenue, CincinnBti, OH 
115232. His combination BASIC and machine 
language (hybrid) program illustrates how .M.. 
routines can oe called upon to enhance cntical 
portions of a program. The program is elegant. in its 
playing simplicity, yet can oe ratner challenglng --

just try getting a perfect score (10 hits) when the 
game is set for its highest skill level (1~ 

To play the game, imagine that you are Captain 
of the spaceship that appears on the display. As you 
are traveling along you sudClenly encounter a 
meteor shOwer. There are 15 meteors in the snower 
bUt you only have 10 laser-missiles with which to 
defend yourself. (You have learn to judge which 
meteors wil l prOOably miss your craft•) 
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once the program haS been loaoed, use a RLN 
~ to start the action Respond to the skill 
level query according to courage. Level 4 is for 
l:legimers. Level 1 brtngs on the meteors at their 
fastest rate. watch outi My meteor la1dlng a sol!d 
hit on your spaceship ends the gcrne. A successful 
mission on your part brings a visual re"'1ard. 

If you want to ao some tinkering with the 
program. variable G in line 40 controls the display 
time of the laser. The laser firing Is displayed v1a a 
M... routine that uses an exclusive OR Instruction 
to Invert the center row of aots. Line 190 of tne 
BASIC program calls a M... oo.nter that displays 
the contents of the accurrulator for a snort arnoLl'lt 
of time. 

Good luck, Captains' 

Prognrn HJtears. 
10: POKE &47C0,&48 

, &76, &4A, &0, & 5 
, &BO, &88, &4 1, & 
4E, &<!E, &99, &8, 
&<! C, &??, &SB, &6 

20: POKE &4700,&48 
, &??, &4A, &0, &9 
E, & I 2, &9A, &FD, 
&6A,&FO, &A8,&C 
O, & J 0, &80, &FD, 
&2A 

25 : POKE &4 7E0,&62 
, &6E, &01, &81, & 
071 &FO,&AB,&CO 
, & I 0, &80, & 9E, & 
E,&9A 

~;> :WAI T 50: PRINT 
"PRESS + TO F I 
RE" 

30 : INPUT '' ENTER S 
Kl LL LEU EL(] TO 
4) " ;M : CLS 

40: S=0 :W=0 : P=0 : G= 
50 

S0:A=J:Z=<<RND 6-
l)/2+1>* 10 

60:WAIT M:P=P+I 
70 : FOR C=l55TO 5 

STEP -z 
80 : GCURSOR 0 : 

GPRJNT " 08080C 
0C I EJE3F JEIE0C 
0C0808" 

90 : IF P=J6THEN 27 
0 

100:GCURSOR ABS <C 
- J):GPRINT A;A 

110:1F JNKEYS ="+" 
AND S<l0THEN I 
00 

120: GCUR SOR ABS <C 

-J) :GPRJNT 0;0 
130 :A=A*2: IF A=l28 

THEN 50 
140:NEXT C 
150: WA I T 50: 

GCURSOR 3: 
GPRI NT " 412241 
084 I 224 I " 

160 : CLS 
l/0 : GOTO 250 
180 : CALL &4 7C0 
190: CALL &47D7,G 
200 : CLS : S=S+J : IF 

'l=BTHEN 220 
2J0:GOTO 80 
220:GCURSOR 0: 

GPR JNT " 08080C 
0CIE IE3FIEI E0C 
0C0808" 

230:WAJT 50 : 
GCURSOR C: 
GPRI NT " 412214 
0BI '12241" 

240: CLS : W=W+I : 
GOTO 50 

250:WAJT 100:PRJNT 
"YOU HIT " ;W; " 

METEORS . " 
260 : CLS :GOTO 30 
270 : CLS :WAJT 0 
280: FOR X=lTO 155 
290 : GCURSOR x: 

GPRJ NT "000008 
080C0CJEJE3FJE 
IE0C0C0808" 

300 : NEXT X 
3J0:WAIT 50:PR JNT 

YOU MADE IT !" 
:GOTO 30 

STATUS l 829 

FRCM n-E HIP PCO<ET 

Our readers ""rite to snare lnformation -.iith others. 

Tirne 

The Sharp PC- 1500/Raaio ShaCk PC-2 Til"E 
flXlCUon Is a good calendar clock. But Jtmay tal<e a 
moment or two to lnt.erpret a display llke 
70403.0017 at 3 AM or when there are distracUons. 
One remedy ls to use the Instruction ManJal's 
c lOCk slmulaUon program. But 1 t Is a nuisance to 
type this progran beck In eacn ume after one nas 
deleteO a lorYJ program using ~w. 

A Detter remeoy Is also an Interesting example 
of the sort of small program tnat CM be executeO 
via Reserve keys. Progr<Yn any two adjacent 
Reserve keys as follows: 

Left: Z-{INT(TlfvE"100•.7)-lNT(TltvE/100)"1E4)1 
1()()11 

Rl!1lt: PRJNTUSD'(>" •••.• #";"Date - ";INT(TJl'-'E/ 
100)1100;" Time •";Z- t2"1NT(Z/13}11 

(The use of .7 instead of 5 In the first INT 
expression Is not a misprint With the one 
exception that is mentioned Delow, it r<XXlds 
oase-60 mlrutes and seconds properly for a 
base-10 display.) 

Pressing LEFT alone gives the time, out a time 
sucn as 2:10 PM will appear as 14.1. Pressing LEFT 
then RIGHT gives a proper ly formatted date a1d 
modulus- 12 time. For instance. at 2:10 PM on July 
4th the display would read: 

Date - 7.1}4 Tirne - 2..10 
There is one minor bug. Whenever the time Is 30 

or more seconds past 59 mlrutes after an nour, 
screen output will display that nour a1d 60 mirutes 
Instead of the next hOUr (3.60, for lnstcn:e, Instead 
of 4.ooi unfortunately, tne programming also uses 
up most of the reserve area memory, so that 
eliminating this OUg requires simplifying the 
display. Use three Reserve keys: 

Left: (As aoove) 
Next Z•Z+.4"(Z- INTZ•.6)1t 
Rl!111.: PRINTUSIN3"•••.•1","tJ;fNT(T11-E/100)/ 

1001' r';Z-12"1NT(Vl3)1t 

l prefer the first program. 

llOPort.s 

Arl!Ji.lr L. rncmas 
U?lversity of Kansas 

JO? Sl..mmerfield Hall 
Lawrence, KS 66(JIJ5 

I have f()lnd the n~e slgl!llS Of the CE-158 
serial Interface make convenient one-t>lt l~t en:! 
output ports for the Sharp PC- 1500. 

The example provided r.ere uses the Request
To-Send (RTS) sl~l from pin 4 on the RS-232 
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comector. Tnis pin is connected to a olooe ~a 
2.2K resistor ana tnen to a sollo state relay as 
snown in tne accompanying oiagram. In lllis way 
tile low voltage output of the PC- 1500 can be used 
to control a 110 v.AC. aevice. Tne BASIC 
commano OUTSTAT o wil l turn tne relay on and tne 
commano OUTSTAT 2 Vli ll turn it off. or, 
eqvivalenlly, tnese values may oe POKEd at 
hexadecimal location OOOE in the alternate 
memory of tne PC. Machine language corrvnanc1s 
may a1sooe useo lo control the relay. 

As lnoicateo in tne diagram, tile output from 
pin 11 on tl1e RS-232 comector ts used lo control 
the solid state relay. A suggesteo relay Is tne 
cryoom MOClel 021102 (priced at aoout $16.00 at 
NeVlatk Electronicsi Tnis relay will control AC. 
currents up to 2.5 amperes. Wltn tne arrangement 
sno...,n, about 1.6 milliamperes Is drawn from tne 
CE- 158 Interface wnen tne potential difference at 
tne o.c. input to tne relay is about 3.6 volts. This 
current Is well Ile low the llml ting value of tne 
SN75188 orlver cnip in tne Interface, Vltllch is 
approx1mately 10 mi lli~res. 

Tne BASIC program Is a simple example 
i llustraung tnat tne 1atcneo port can be useo to 
turn on a 110 V.AC. lignt after an elapsed time. rne 

first tnree lines of tne program pron1)t tne user for 
tne nour, minute ano secono. The program tnen 
goes Into a loop and will tum on tne light at tne 
requesteo time. Of course, a more sopnlst!cateo 
type of control program coulo be written, but tnls 
Illustrates tne metnoo. 

10 : If\E>UT "\-a..R• ?"J-i 
20 : 11\PUT "1'11"'-JTE•r.M 
30: ll'PUT "SECXN>r~ 
110 : a..s 
SO : C-lOOOO"H• 1 OO"M•S 
60 : A-Tl?vE/100 
70 : B-(A- INT(A)}-1000000) 
80 : IF ~ n.EN OUTSTAT O:STa> 
90 : GOTO 60 

100 : Et-0 

I nave also useCI lllls general scneme to run a 
stepper motor. Similarly, other signals canoe input 
or output to connect tne PC wltn tl1e outsiCle worlCI. 

William G. Delinger 
NJrC/lem ArfztYJa U1iverslty 

Department of Physics 
Box6010 

F/agstalf, AZ 86011 

Diagram ~lid state Relay, crntm11ed fly RS-232C POlt /-lcllvates L /YT1l 
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A.C. 

110 V.A.C. 

Crydoft noc1e1 02402 
SOHO St.au Raley 

N.. TERNA TE CD,ffRCL OF Tl-£ PC-1500 LCD 

Tne llqulo-crystal display (LCD) on tne snare 
PC- 1500 and RaClio snack PC-2 consists of 156 
columns by 7 rows for a total of 1092 points or 
pixels. If you nave studied tne Instruction Manual, 
tnen you know tnal one way to access inCliviekial 
pixels IS to use tl1e ~SOR anct GPRINT 
statements. Tne GCURSOR Clireclive will select 
tne starling ··co1urm .. wnile GPRINTprovieles for 
tne turning on (or off) of selecteo Clots Vlilllin a 
column. 

Selecting a particular column is not Oifficult 
because the GCURSOR parameter allows tnis to be 
oirect ly specified: GCURSOR 10 directs tne PC to 
start Clisplaylng in colurm 10 (wltn the first column 
oeing referred to as column zero~ 

Selecting a particular TOVI Vlilnin a colurm can 
be somewhat more ~licateo. Rows are 
rumbered from top to bOllom, starting Vlith rOVI 
zero. ROVls are assigneo values accorCling to a 
binary positioning scneme. The top TOVI (rOVI 0) Is 
actlvateo wi ttl a value of l. Tne next row (row 1) 
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