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TIPS S' TIDBITS 

Memory Full: 
When your computer is turned on, it 
reserves 1554 bytes for file 
manipulation. This is equivalent to 
CALL FILES(3). Using the command CALL 
FILES(2) will free up 518 bytes of 
memory and CALL FILES(1) will free up 
1036 bytes. With memory expansion and 
nothing loaded, SIZE should show 11840 
Bytes Stack Free and 24488 Bytes 
Program Free Space. Load your program 
and enter SIZE again. Now the Program 
Free Space should decrease showing the 
space your program has occupied. Enter 
RUN and then FCTN (4) to break. SIZE 
now should show a decrease in both, 
telling how much memory is used up by 
Variables, Arrays, CALLS, GOSUBs etc.. 
In addition, while running your 
program, each disk file or printer 
port that is opened will access an 
additional 518 bytes until it is 
closed. 
So don't use GOSUBs unless the SUB 
routine is used several times; keep 
variable names short; dimension arrays 
only in the size and quantity needed; 
use OPTION 1 if arrays do not use O's. 
Each line number uses 2 bytes so 
combine lines as much as possible. 
Convert numeric variables into string 
variables for storage in the 32K MX 
allowing larger programs in console 
memory. 

TI Writer Little Known Tips: 
CTRL K — deletes all text to the right 
of the cursor. 
CTRL V - moves the cursor to the 
beginning of the line. 
FCTN 0 - moves line numbers off screen 
displaying more text. 
To print out file with line numbers 
select PrintFile and enter L PID 
note: maximum line length printed is 
74 characters per line. 
The last line number is refferred to 
as E. Thus DeleteLines <Enter> 23 E 
•Enter> deletes lines 23 to the End. 
When not in Word Wrap, Control (U) 
Shift (M) Control (U) will insert the 
CR carriage return symbol. 

Spreadsheet data from MULTIPLAN can be 
stored in DV80 format by selecting 
PRINT TO FILE instead of SAVE FILE. 
The file can then be edited and/or 
merged into TI-Writer. 

HOCUS 
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Maze Maker 
• 	by Steve Karasek 

This program will print mazes for you to solve. It asks for the number 
of mazes to print, then for the level of difficulty, from 0 to 9. 
Level 0 is a VERY trivial maze Ca child's first maze, perhaps), while 
level 9 is fairly challenging. The level number is printed at the top 
of the maze. 
No matter what level you select, the maze will be printed to fill as 
much of the page as possible, so the lower-level mazes will have wider 
pathways which are easier for young children. There will always be 
exactly one path from Start to Finish. 
The higher-level mazes take a while to compute. In particular, level 9 
mazes take over 20 minutes each. You can always start up the program 
and come back a few hours later. The program keeps track of how far it 
has gone in computing each maze by displaying a line of the form M / N 
on the screen, where N is the number of squares in the maze and M is 
the number of squares the program has computed a path to. When M 
equals N, the maze is done and is sent to the printer. 
If your printer is not named "PIO", change the name in line 110. The 
last part of this line sets the printer line spacing to 7/72 inch. If 
you do not have.an EPSON-compatible printer, you will have to change 
this to the codes needed by your printer to set the line spacing. If 
yoy can't set it to 7/72 inch, set it to 8 or (preferably) 10 lines per 
inch. 
The t's and numbers at the end of each line are the checksums for Tom 
Freeman's CHECKSUM program, and are not needed by the maze program. 

*HIM Ili** ffiff****4 

* MAZE - THE PROGRAM * 
IIIIIIIIIIIIIIIIIIIIII 

100 RANDOMIZE :: OPTION BASE 
1 :: DIM M(39,39):: INPUT ' 

HOW MANY MAZES? ':Z :: PRINT 
1223 

110 INPUT 'LEVEL OF DIFFICUL 
TY(0-9) 7  ':L IF L(0 OR L) 
9 THEN 110 ELSE OPEN 01:110 
',OUTPUT PRINT 01:CHR$(27 
);'A';CHRI(7);1131 
120 N:INT(L+1)*4+(1.:4 OR L:9 
):: X:80/N S:INT(X):: S:S 
+(X:S)1138 
130 PRINT 01:'Start';TAI(30) 
;'Level';L :: FOR 1:1 TO N : 
: FOR Y:1 TON M(1, ):0 : 
: NEXT Y :: NEXT X :: IF N:3 
9 THEN 150 1174 
140 FOR 1:1 TO N 	M(N+1 1 1) 
,M(1 1N+1):16 :: NEXT X 1 203 
150 C I X IY:1 :: DISPLAY ERASE 
ALL AT(12,12): 1 1 P;NiN 

ON ERROR 290 1059 
160 U:INT(RND*4):: DX:1+(V:0 
)-(Y:1):: DY:V+(V:2)-(11:3):: 
K:M(DI IDY):: IF K THEN 
160 1 229 
170 M(1 1 Y):11(1 1 Y)+24 :: IF 
INT(102) 121 THEN W:V+1 ELSE 
0:11-1 1125 
180 1:DX 	Y:DY 	M(X,Y):M 
(1 1Y)+21 	C:C+1 	DISPLA 
Y AT(12 19)SIZE(4):USING 
0':C :: IF C:N*N THEN 240 10 
53 
190 IF 1(N THEN IF M(1+1 1Y): 
0 THEN 160 1198 
200 IF Y(N THEN IF M(K IM): 
0 THEN 160 1199 
210 IF Y)1 THEN IF M(1 1Y-1): 
0 THEN 160 1117 
220 IF 1)1 THEN IF M(1-1,Y): 
0 THEN 160 1116 
230 1:INT(RNO*10+1 	Y:INT( 
RND*N)+1 :: IF M(1 1Y)THEN 19 
0 ELSE 230 1248 
240 ON ERROR STOP 	PRINT 0  

1 :: PRINT 01: 1 01 :TAB(S+1):R 
PT0(4",S*(N-1)+1):: S:S 
-1 :: Si:RPT$(" IS):: ICIRP 
TEW IS)1069 
250 M(N IN)01(N IN)+8 :: FOR Y 
:1 TO N :: FOR W:1 TO S P 
RINT II:4'p: FOR 1:1 TO N 
:: PRINT 01:9;1076 
260 IF M(X,Y)AND 2 THEN PRIN 
T 01:";ELSE PRINT 01:41 ;1 
084 
270 NEXT X :: PRINT 01 :: NE 
IT V :: PRINT 01:4';:: FOR 
X:1 TON 	IF M(X,Y)AND 
8 THEN PRINT 01:9:ELSE PRI 
NT II:X1:1244 
280 PRINT 01:4';:: NEXT X : 
: PRINT 01 :: NEXT 	S:S+ 
1 :: PRINT 01: :TAB(S*N-4):' 
Finish':CHR$(12)::: 2:Z-1 
IF 2)0 THEN 130 ELSE END 10 

20 
290 ON ERROR 290 :: RETURN 1 
60 1159 
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EXAMPLE OF A MAZE PROM "MAZE MAKER** 

by Steve Kara9eR 
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Do you enjoy playing the 'CONNECT THE DOTS' game ?? 
Here is an easy fun way to play an elaborate advanced version of it. 

Simply printout a level 9 MAZE and go on from there. This may produce a too 

highly skillful time consuming game for some of you couch potatoes so I guess 

you could start out with an easier lower level Maze. 

• 



TatID Mat 64K bytes of Memory on the 16 bit bus 
by Lou Arnacho and Geoff Trott 

Ever since I first read about the "16 Bit 321 
Memory In The Console" by Ron Marissen about 6 months 
ago I have been curious to find out just how much 
difference it would make compared to the standard 321 
as provided by TI (on the 8 bit data bus). The 
project, however, was put off for a long time for one 
reason or another. 

Recently, an opportunity arose to do some hardware 
hacking, so I approached Geoff Trott. Geoff did not 
need such persuading as he enjoys the odd hardware 
project, especially after many long hours editing the 
TISHUG News Digest. With the availability of 321 byte 
static RAM chips, we naturally wanted to use these as 
they are a good deal cheaper (per byte) than the 81 
chips which Ron Marissen used in his original version. 
Ron described how to install 4, 81 RAM chips over the 2 
system ROM chips. Although we now had 321 in use chip 
we still had to use 2 chips as each host chip in the 
console (the system ROMA) were only connected to half 
of the data bus of the TMS9900 CPU. 

Apart from the 321 chips (2 of), we also needed 
another control chip. Geoff settled for a 74LS21 (dual 
quad input AND gate). Where the original article 
called for a total of 7 chips, Geoff managed to do it 
with only 3 - this simplified the construction 
considerably. So in fact, we ended up installing 641 
byte of static RAM of which only 321 byte were required 
by the CPU. We were wondering whether we could bank 
switch the remaining 321 bytes, but this would require 
special software to be written. Geoff then struck upon 
the idea of manually switching different banks of this 
"free" 321 memory within the normal address range of 
the CPU (see notes on enhancements). 

In the process of installing the 321 chips. Geoff 
decided to remove the 6810 Console (scratch pad) RAM 
(256 bytes) in order to give better access to some PC8 
tracks and simplify the circuit. The scratch pad RAM 
would now be part of the "free" 321 and than was 
quadrupled in size to a full 1024 bytes. The normally 
unavailable 768 bytes could now be used for some unique 
utility software requiring high speed RAM, such as 
interrupt routines or load interrupt routines. 
Routines using this area would not be corrupted by 
running any current program. 

This is how we initially used the new static 
memory: 

321 CPU RAM on the 16 bit data bus 
Low memory >2000 to >3FFF 
High memory >A000 to >FFFF 

II Console RAM on 16 bit data bus 
11 bytes available at >8000 to >83FF 

The above memory could have battery back-up if 
required. 

Row did it perform?  

Improvements in speed were expected since access 
to the 321 was now done as a "WORD" (16 bits) rather 
than than as a "BYTE" (8 bits), and also due to the 
elimination of memory "wait states" which were 
incorporated by TI into the design to allow for slow 
access memory chips. With all timings in microseconds, 
reading a word or byte takes .667 instead of 2, while 
writing a word or byte takes 1.5 instead of 4.333. 

It was found that power requirements of the 
console were marginally reduced with this modification 
(including 2 6810 RAM chips removed). 

The following programs were superficially tested 
in order tc quickly gauge the performance of the new 
memory expansion. 

TI-Writer - approximately 30% faster for Replace 
String: approximately 50% faster for enter/delete 
functions. 

Multiplan - approximately 30 S faster.  

Parsec - no difference? 
TI Runner - noticeably faster 
Buck Rogers - noticeably faster 
TI Artist - satisfactory 
Munchman - noticeably faster 
Computer War - too fast? 

The following programs did not work with the 16 
bit 321, possibly due to the way that the programs 
access VDP RAM: 
Tennis, 	Ant Eater, 	River Boat Rescue, 
Submarine Commander. 

How to do it  

The instructions and diagrams below describe how 
to install the new memory chips. This article is not 
intended to be a step by step guide and anyone not 
thoroughly familiar with hardware hacking should 
consult the advice of their local "techo". 

Minimum parts required are: 2 of 62256, 321 x 8 
bit static RAMS 

2 of 24 pin IC sockets 
1 of 741521, duel quad input AND gates 

1) Locate and remove the system ROM chips (U610 and 
U611) on the TI99/4A mother board and solder IC 1 
sockets in their place. These chips are in sockets i 
in order to facilitate removal of the 321 memory 1 
expansion at a later date, if required. A good i 
solder sucker is recommended for this step to 
prevent possible damage to the PC8 or the chips. . 
(Note that it is possible to add the 321 without I 
removing any chips, but extra chips will have to be 
installed and other tracks/pins cut.) 

as well as allowing the expansion of the scratch pad 
RAM to a full 11 byte. 	 1 

3) Damolder pin 8 of U507 from the motherboard, cut the 
base of the pin and bend it out for further 1 
connection. You may find it easier to completely : 
remove this chip, bend out pin 8, then replace it. 

4) Carefully bend the legs of the 62256 chips in a • 
little (mind static electricity) so that they will 
sit firmly on top of the host chips. Bend out pins 
1, 2, 20, 22, 23, 26, 27 and 28 of each 62256 prior 

--to installation to facilitate wiring later. 

5) Place one 62256 chip over 0610 and the other over 
U611, facing them the same way as the host chip. 
Pins 1. 2. 27 and 28 of the 62256s will hang over 
the end of the ROMA. Solder as per instructions 
below. Do not forget to mark each set in some way 
so that the bottom chips (U610, U611) are inserted 
into their correct sockets on the mother board. 

6) Bend legs 7 and 14 of the 741521 in a little and 
bend all other pins out for further connections. 
Locate this chip over U507 (facing the same way) and 
solder as per instructions below. 

Make the following connections using thin gauge 
insulated single core wire where necessary: 

Pin 1 of both 62256s to pin 3 of 0504 (ACM). 
Pin 2 of both 62256s to pin 1 of U504 (A2(8)). 
Pins 3 to 14 of 62256s to pins 1 to 12 of host ROM 

(U610 or U611). 
Pins 15 to 19 of 62256s to pins 13 to 17 of host ROM 

(U610 or U611). 
Pin 20 of both 62256s to pin 8 of 741521 (CS(L)). 
Pin 21 of both 62256s to pin 19 of host ROM. 
Pin 22 of both 62256s to pin 11 of U602 or pin 9/10 of 

U508 (DBIN(L)). 

2) Remove and discard the two Console (scratch pad) RAM 1 
AMPS (U608, 0609 - part number 6810). This step 
frees up an input to stop the wait state generator 
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Pin 23 of both 62256s to pin 6 of 0503 (A3(H)). 
Pins 24 to 25 of 62256s to pins 22 to 23 of host ROM 

(U610 or U611). 
Pin 26 of both 62256s to pin 2 of U504 (A1(H 
Pin 27 of both 62256s to pin 16 of U608 (WE(L)). 
Pin 28 of both 62256s to +5 volts. 
Pin 1 of 74LS21 to pin 14 of U504 (>2000 page select). 
Pin 2 of 741521 to pin 10 of 0504 (>A000 page select). 
Pin 3 of 741521 not connected. 
Pin 4 of 74L521 to pin 9 of U504 (>C000 page select). 
Pin 5 of 741521 to pin 7 of U504 (>E000 page select). 
Pin 6 of 74LS21 to pin 9 same chip (expand the 

selection gate). 
Pin 7 of 74LS21 to pin 7 of U507 (host chip). 
Pin 8 of 741S21 to pin 20 of both 62256s (for chip 

select) and pin 12 of U606 (to disable the wait 
states and 16 to 8 bit converter). 

Pin 10 of 74LS21 to pin 8 of U507 (scratch pad RAM 
select). Note: pin 8 of U507 should be disconnected 
from the mother board. 

Pin 11 of 74152I not connected. 
Pin 12 and 13 of 74I521 to pin 14 same chip. 
Pin 14 of 74LS21 to pin 14 of U507 (host chip). 

Enhancements  

The following enhancements were intended to make 
use of the available "free" 321 arising from installing 
2 of 62256 chips inside the console. These 
modifications should only be carried out with caution. 
Depencing on how the switching is arranged, the 
possibility exists for two lots of memory chips to be 
accessed simultaneously within the same address space. 
The results could be fatal( (to the chips that is!)  

1) It is possible to invoke memory in the 81 cartridge 4N) 
space (>6000 to >7FFF) simply by installing a double 
throw switch from pin 12 (or 13) of the 74LS21 to 
pin 13 of U504 (>6000 page select). If pin 12 is 
linked to pin 14 as per instructions above, this 
link must be removed and the connection to pin 14 is 
wired as one of the switch positions (see diagram). 
This memory space must not be used by any other 
cartridge or device while this switch is active. It 
is advisable that this requirement be incorporated 
as part of the switching. Switch pin 12 of 741.521 
to +5 volts (pin 14 of 74LS21) to de-activate this 
function. 

2) The DSR space (>4000 to >SFFF) can also be made 
available in static RAM by switching pin 12 (or 13 
if already used) of 741521 to pin 12 of 0504 (>4000 
page select). Switch pin 12 of 74LS21 to +5 volts 
(pin 14 of 741521) to de-activate this function. 
The same precaution with respect to accessing sore 
than one active memory applies as mentioned above. 

If all of these modifications are carried out, 
then you have effectively used 491 bytes out of the 641 
byte upgrade. The remaining 151 bytes cannot be easily 
used at this time. Perhaps what we need now is some 
sort of indicator to show that all is working as 
intended? 

Watch this space!  

The next hardware project will describe how to 
produce a truly versatile "SuperModule" containing 
Minimem, Editor Assembler and 4 manually switched 81 
byte banks of battery backed RAM at >6000. 
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I got busy this month and actually did some programing. 	The first 
program was written because of inspiration I got when talking to 
Irwin Hott at the Milwaukee Faire. Irwin said there is no word 
processor on the TI for blind people, even though the TI is well 
suited for them with the inexpen5ive, quality speech synthesizer and 
easy operating system it uses. 

The second program, which I am sure has been written in a similar 
form by someone else in the past, is a utility which I needed to 
print 	out the first program. It must be used with XB because of the 
requirement of a LINPUT statement (so that commas will be input.) 	It 
willrint out up to 7 screen lines per line number, and will 
automatically adjust the left margin after 75 lines so you can get 
the printout shown on the next page. You must adjust the paper back 
to top of form yourself. 	If you don't have an Epson compatable 
printer you may 	have to change the codes in lines 140 and 460. In 
line 140 the codes tell the printer to print condensed, double strike 
at the left margin input in line 130. Line 460 adjusts the left 
margin over 37 columns at each pass. 

You should be advised that printer manufacturers don't recommend that 
you turn the platen manually with the power on. I've been doing it 
on my Gemini 10X for years with no problem though. You can always 
reinsert the paper and use the line feed button on the printer to 
adjust the paper as well. 

1.4 C3 FR 13 IF' FR C3C: EE E3 E3 IC) FR F= C3 FR THE BL I NI 
This program could also be used as a typing tutor with your eyes 
closed, orjust as a demo of the speech capability of the TI. If you 
change the PRINT #1 statements to PRINT you could make it into a 
BASIC word processor. The program requires BASIC because it needs 
the TE II module in order to work. Because it uses BASIC you are not 
able to input strings containing commas from disk. you can put 
commas in your text and print them out. You just can't get them off 
from disk! 

The program uses a file named MENU when you press the AID key. You 
will need to make this up using this or another word processor. It 
should contain the following lines: 
FUNCTION KEY LISTING? 
1. DELETES THE LAST WORD. 
2. INSERTS 1 OR MORE LINES B 4 SOME LINE NUMBER? 
3. ERAYSSES A LINE AND LETS U CHANGE IT? 
4. STOPS THE PRO-GRAM. ENTER CONTINUE TO PRO-CEED? 
5. BEGINS A DISK SAVE OR LOAD. 	DEFAULT IS DISK 1. TEXT? 
6. PRO-CEEDS TO PRINT OUT THE FILE. 
7. IS AID? 
S. LETS YOU RE-DO ALL TEXT STARTING AT SOME LINE? 
9. REEDS BACK THE LAST TO LINES. 
UP. AIRO TELLS THE CURRENT LINE NUMBER. 
RIGHT. AIRO TELLS THE COLUMN NUMBER? 
DOWN. AIRO LISTS THE FILE. 
LEFT. AIRO SPELLS A LINE OUT SLOEWLY 
USE ENTER? FOR CARRAGE RETURN? 
TO DELETE A LINE PRESS FUNCTION 3. THEN ENTER 1 SPACE FOR NEW TEXT. 

As each word is entered it is spoken. (When you hit the space bar.) 
The Term Emulator only pronounces letters for text written in lower 
case, so I wrote a conversion routine so the words would be 
pronounced, while still keeping the letters in lower case. 	If over 
7K of memory is used (about 3 pages) a warning is issued. There is 
also a bell for the left margin like on a typewriter. 	There is no 
screen display. 	You may have a problem importing files from TI 
Writer. I assume it is because of the use of commas. Some files do 
load OK. 
You can input text at a 25 WPM rate. This includes the words being 
spoken back. You have to type at a slow, steady pace for best 
results, especailly when typing double letters, as in "good". 

If anyone uses this program I would appreciate hearing from them. 
You can use any printer. Thats why I didn't add printer sensitive 
options like tabs and left margins. 	You can add those yourself! 

John Wineke 109 Franklin St. Lake Mills, Wi 53551 

• • • • 
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100 DIM 10(200) 	 770 GOTO 200 
110 OPEN 010SPEECH",OUTPUT 	780 OPEN #2:"P10" 
120 PRINT WI:INPUT PRINT WI 	790 5.0 
DTH?' 	 BOO 	FOR E=1 	TO 	I 
130 INPUT C 	 810 S=S+I 
140 PRINT I11:C 	 820 	IF SOPL+1 	THEN 860 
If 	PRINT 	#11"1NPUT PAGE 	LEN 	830 PRINT 	411"PAGE 	IS 	DONE, 

PRESS ANY KEY?" 
160 	INPUT PL 	 840 	INPUT BI 

430 NEXT J 
440 	PRINT 	011"LINE"ILIZ$ 
450 IS 
460 CALL KEY(0,K,S) 
470 IF K'32 THEN 200 
480 NEXT L 
490 GOTO 200 
500 PRINT 011"SRELL WHICH L 
NE NU'EEF" 

100 	! 	28 CCL.". PRINT 	UTILIT 
Y BY JOHN 6:%E•: OF MADAREA 
99ER5, 	MAIISC%, WI 

110 	! 	XB RE'..:RED, 	LIST 	PRO 
GRAM TO BE PRINTED TO DISK 1 

FIRST, 	EXAMPLE: 	LIST 	"D 
SKI,PRINT28 1 	THEN RUN 	THIS P 
ROG, 
120 	OPEN 011"P10" 

170 PRINT 111:PL 	 850 	8=0 510 	L 130 INPU
coLml'ic

T  "START PRINT AT WH 
180 	1=1+1 	 860 	PRINT 	121W1(E) 152: 	IF A0 ■ " 	THEN 	1540 AT  
190 PRINT 	IIII"LINE"11 	870 	NEXT 	E 1t7: 	WS(I)=A0 140 PPIN7 111C4Rt(15)&CHR$(2 
200 CALL KEY(0,K,S) 	880 CC::: 02 1540 IF L011 THEN 1570 7)l,: 44171)11ChRS(27)&CHR1177 
210 IF 8(1 	ThEN 200 	890 PRINT 	011"FILE 	IS PRINTE 1550 PRINT hit 	LINE 	IS' I&CHRS(C) 
220 	IF K)96 "-,E% 680 	D?" 150 OPEN 020DSKI,PRINT28 1 1 D 
230 IF K)32 TrEN 700 	900 GOTO 190 1 560 GOTO 1500 ISPLAY 	VARIABLE BO 
240 	IF K=32 THEN 460 	910 PRINT #11W$(I)&A/ 1570 FOR 8=1 	TO LEN(10(L)) 160 LINPUT 02:A0 
250 ON K 60TO 1020,200,260,1 	920 GOTO 200 1580 YI=SEGCWSIL1,6,11 170 IF A=75 THEN 420 
820,200,930,1190,1500,1270,1 	930 PRINT 010START OVER AT 1590 IF V" THEN 1630 W 180 PRINT 11:SEG$(A$0,28) 
290,190,780,520,1700,910 	WHICH LINE?" 1600 PRINT #1:"//40 128' 190 A=A+1 
260 IF WHO"' THEN 280 	940 INPUT S 1610 PRINT 	IllYS 200 IF LEN(AI)(29 THEN 380 
270 W$(1)NA1 	 950 ;L: 	K=S TO 	I 1620 GOTO 1650 210 PRINT 	111:SEGCA8,29,28/ 
:E: 	IF W1(1)0"" 	THEN 330 	960 	10(K)="" 1630 	PRINT 	011 1 //50 	160" 220 A=A+1 
.;; I=I-1 	 970 NEXT K 1640 PRINT 0101 230 IF LEN(A8)(57 THEN 380 
300 A=LEN(W$(1)) 	 980 	I=S 1650 	IF 	SEGt(W8(L),8,1)(>" 240 PRINT 0118E81(A$ 1 57,28) 
310 WWI) 	 990 A=0 THEN 1670 250 A=A+1 
320 B=1 	 1000 Af=" 1660 PRINT 	111 1 SPACE" 260 IF LEN(0)(85 THEN 380 
330 IF A$=" THEN 200 	1010 GOTO 190 1670 NEXT S 270 PRINT 11:SEG$(A,85,28) 
340 FOR J=LEN(4)-1 TO 2 BTE 	1020 OPEN 02118KI,MENU' I DIS 1680 PRINT 111 1 //50 	160" 280 A=A+I 
P -1 	 PLAY 0AFIABLE 80 1690 60T0 200 290 IF LENCA1)(113 THEN 380 
350 A=A-1 030 	0201 1700 PRINT 01:"ENTER FILE NA 300 PF:N' O1ISED(A8,113,28) 
360 IF SE68(A8 01,1)=" THEN 040 FFINT 0103 ME?' 310 A=A+1 
380 050 IF EOF(2 ■0 THEN 1030 710 INPUT Al 320 IF LEN(AS)(141 	THEN 380 
370 NEXT J 060 CLOSE 02 720 IF AS()'" 'WEN 1740 3:5 PRINT 11:SED(A$ 1 141,28) 
380 PRINT 01:"DELETE" 070 60TO 190 730 AWDSKI,TEXT" 340 A=A+1 
390 IF 3)1 THEN 420 080 FOR 8=1 	TO I 740 PRINT 	01tAS 350 IF LEN(AS)(169 THEN 380 
400 A$="" 090 PRINT 0201$(81 750 OPEN 0208,DISPLAY ,VAR 360 PRINT 	01:8E68(At,169,28) 
410 GOTO 200 100 NEXT S ABLE BO 370 A=A+1 
420 WSEGIIA$0,3-1) 110 CLOSE 02 760 PRINT 0101 SAVES FILE? 380 IF EOF(2)=0 THEN 160 
430 IF 801 THEN 200 120 GOTO 190 2 ABORTS? 3 	INPUTS FILE,' 390 CLOSE 02 
440 B=0 130 1=0 770 :AL:. KEr.V,S) 400 CLOSE 01 
450 GOTO 540 140 	1=1+1 780 IF K249 T.,Ek 1080 410 END 
460 PRINT 011E4 150 INPUT *WWI) 790 IF K ■50 'NEN 190 420 A=1 
470 AOAS&C$ 160 	IF EOF(2)N0 THEN 	1140 BOO 	IF 	■51 	. .4EN 	1130 430 PRINT "READJUST PAPER, 	T 
480 8$="" 170 CLOSE 02 810 GOTO 1770 HEN PRESS ENTER' 
490 C$2" 180 ::-] 	190 620 PRINT 010INSERT LINES 440 	Bt 
500 IF F2I 	THEN 520 190 PRINT 	1111"CHANGE WHICH B 4 WHICH LINE?' 450 B=B+33 
510 GOTO 700 	 LINE?" 1830 	INPUT K 460 PRINT 	011CHRS(27)1(CHRS(7 
520 F=0 	 1200 A$2"" 1840 PRINT 010INSERT HOW MA 7)&CHRt(B) 
530 IF G=1 	THEN 590 	1210 	INPUT H NY LINES?" 470 PRINT 01: 
540 W$(I)=AS 	 1220 	IF H) ■ I 	THEN 	1190 B50 INPUT L 480 GOTO 180 
550 1=1+1 	 1230 6=1 860 FOR SmI+L TO K+L STEP - 
560 A=0 	 1240 A.0 
570 AS:" 	 1250 PRINT OWENTER NEW TEX 870 Wt(8)0/(S-L1 
580 GOTO 200 	 T?" 880 NEXT 5 
590 IF A$=" 	" 	THEN 1940 	1260 GOTO 200 890 	1.I+L 
600 WH)=A$ 	 1270 PRINT #1:"COLUMN';A 900 FOR S=K TO L 
610 M=M+LENCA$1 	 1280 GOTO 200 910 	Wf(S)-' 
620 IF M(7000 THEN 650 	1290 PRINT 011"START LIST LI 920 NEXT S 
630 CALL SOUND(220,1000 0) 	NE NU - •."' 930 GOTO 190 
640 PRINT 011'MEMORY GETTING 	1300 	:%:_. 	L 940 	I=1-1 
FULL!" 	 1310 	IF L(I 	THEN 	1350 950 FOR S'H TO I 

650 G=0 	 1320 PRINT 	010LAST LINE 	IS' 960 	141(S)=14$18+1) 
660 AS:" 970 NEXT 5 
670 GOTO 	190 	 1 330 1330 PRINT #1:L 980 GOTO 	190 
680 BC=B&CHRS(K-32) 
690 GOTO 710 
700 BS=BOCHRS(K) 
710 CS=Ci&CHRUK1 
720 A=A+1 
730 IF AOC THEN 200 
740 CALL SOUND(100,2000,0) 
750 F=1 
760 A=0 

1340 GOTO 1290 
1350 .7 : 1  L=L TO I 
1360 FOR 3=1 TO LEN41$11.11 
1370 11=SEGUNCL),3,1) 
1380 IF YO'" THEN 1410 
1390 li=10Y$ 
1400 GOTO 1430 
1410 K=ASC(Y$) 
1420 2$.2$&CHRi(K-321 
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We BUY, SELL and TRADE 
TI Equipment/Hardware/Software 

9721 W. Greenfield Ave. 

West Allis 774-1155 

...cont.l.nued from page 1 

Cleaners and Solvents: 
WD4O is an e;:cellent solvent but a 

lousy lubricant as it attracts dirt 

and sometimes eats at plastic so 

,=.!-IDclff only te used to clean up gunk 

on metal. Never try using j.t to re-

vitalize used printer ribbons. It may 

gum up your print head pins. 
DENATURED alcohol is a good cleaner 
however regular isopropol alcohol is 
not recommended, it leaves a resi due. 
To clean printer print heads, insert a 

4 layer lint-free cotton cloth in 

place of the ribbon. Obtain an aerosol 
can of Color TV Cleaner (Radio Shack 
#64-2720) or equivalent. Ma k e sure the 
label states that it contains silicone 
will not harm plastic and has a 
plastic tube to plug into the spray 
nozzle. Now gently spray the cloth 
ne)ft to the pin gui de, turn on the 
printer and print out a paragraph. 
Move the cloth to a clean spot, spray 
another shot of fluid and do another 
print out. Repeat as necessary. 

- 	- - 	- 	- 
corip.s -r I -r I oni COMPUTE IR 1=• Ft cmuc-rs 

2629 W. NATIONAL AVE. MILWAUKEE, WIS. 53204 

4 1 4-672-40 1 

BANKCARDS - CHECKS - DISCOVER CARDS - COD WELCOME! 

* NOW — DISKS 

Gi.Juirs.1 	 *3 In •ial" I cKs 	4D PR/ SEE GENE 

WE WILL BUY ANY TI HARDWARE OR SOFTWARE YOU NO LONGER NEED - CALL! 

	

STORE HOURS; MON THRU FRI 10-6 	SAT 10-3 
WE TAKE TI SYSTEMS IN TRADE ON IBM COMPATIBLES. 

NEW-NEW 	 NEW-NEW 
2 	* P.E.P S/WARE TO TRANSFER FILES TO MS/DOS COMPUTERS 

* DATA CASSETTE SALE 20X OFF - THIS MONTH ONLY t 
128K/512K MEMORY EXPANSION CARD BY MYARC $200.00/$327.50 

* MINIWRITER III+ WORD PROCESSOR CARTRIDGE W/PRINTER INTERFACE $89 t 
COMPLETE LINE OF DATABIOTICS INC. SOFTWARE 

I t LATE STYLE KEYBOARD - FITS ALL 99/4A $19.95 t t 
t$ NIGHT MISSION BY MILLER GRAPHICS t t 	 t 

	

* t LOTS OF NEW 3RD PARTY SOFTWARE * t 	 t 
IF IT'S AVAILABLE - WE USUALLY STOCK IT! 

I BLiitH BANNER $19.95 t 
NEW-NEW 	 NEW-NEW 

NEW AND USED TI99/4A COMPUTERS AVAILABLE! 
EXPANSION SYSTEMS AVAILABLE - NEW AND USED! 

t HUGE SOFTWARE INVENTORY - MORE IN STOCK THAN EVER BEFORE! 

BEFORE YOU MAIL ORDER OR BUY ELSEWHERE - GIVE US A CALL - WE 
WILL TRY TO MEET OR BEAT ANYBODY'S PRICES. REMEMBER THAT WE 
ARE HERE TO HELP YOU HAVE A QUESTION OR PROBLEM. WE DO NOT 
CHARGE EXTRA FOR BANKCARDS. WE WANT YOUR BUSINESS AND WE'LL 
PROVE IT! TED, GENE, JIM & RON 
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