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Column One 

This month's PEEK(65) is a 
great example of the sort of 
varied, valuable information 
we can provide for each other 
through our publication. I am 
particularly excited about the 
Assembly Programmer's Guide to 
OSI Board Interfacing which 
starts this month ••• but then 
again, that is right where I 
am -- trying to write assembly 
language programs to do 
interfacing between my 
computer and other OSI 
computers. Others, working on 
other projects, may be more 
excited about other articles •• 

••• Such as the article on C4P 
modifications by TOM, INSERT 
NAME. I should tell you that 
this excellent article has 
been fairly heavily edited, 
and therein lies a tale. When 
we first received the 
manuscript, I didn't think we 
would be able to use it. The 
author, though obviously a 
hardware expert, was also just 
as obviously not a native 
American. His English was 
somewhat convoluted and, to me 
at least, not always crystal 
clear. However, as I read 
through the paper, I was 
fascinated by what.he had to 
say •. We concluded that the 
information was far too 
valuable to pass up, and so I 
edited the paper. So now the 
situation is reversed. 
Whatever lack of clarity 
remains is more likely to be a 
result of the editing than the 
original writing. I hope you 
can work your way through the 
maze which results when a 
paper is passed through 
several hands and minds on the 
way to publication. 
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Equally exciting to me is the 
fact that 

THE PEEK(65) NATIONAL CBBS IS 
ON THE AIR!! 

A CBBS, or Computer Bulletin 
Board System, is of course 
simply a computer plus 
attendant communications and 
file management software which 
allows computer users to 
exchange messages and programs 
over the telephone. Provided 
you have a modem. More 
particularly, the PEEK(65) 
National CBBS is an absolutely 
free medium for all OSI users 
to exchange messages, hints, 
questions, problems, programs 
or whatever. It is on the air 
from 5 to 9 PM EST (at least) 
seven days a week. Here's how 
to use it. Just dial (301) 
268-0356 any time. If the 
system is not up, the .phone 
will not be answered. If the 
system is up, you will hear 
the carrier tone. Plug the 
phone into your modem, and 
type either a control-c or 
simply a carriage return, a~d 
you are on. The system ~s 
completely self-documenting 
from there. Brief messages 
will prompt you as to what you 
need to do. The only rule is 
to terminate your conversation 
with the board by selecting 
nExit n rather than simply 
hanging up in the middle of 
something. This is so that 
the next person to use the 
CBBS will not find himself in 
the middle of a message or 
something. 

The CBBS is new. As of this 
writing, there are just a 
dozen or so messages on the 
board, mostly put there by me. 
If enough of you put your FOR 
SALE, WANTED, NOTICE and USER 
messages on the board, it will 

soon be .both fun and very 
valuable, and we will 
seriously consider expanding 
the hours of operation, or 
perhaps even installing an 800 
toll-free number. in. exchange 
for a token membership fee to 
pay for it. So do use the 
system, and help us to find 
the programs we need to make 
it even more pseful, like 
file-share programs. 

A hardware tip. Raycal Vadic, 
well known for manufacturing 
communications hardware, has 
announced what sounds like the 
Mercedes of Modems. This new 
device works over a plain two
wire phone line, at either 

0-300 . baud or 1200 baud. 
Furthermore, you need not 
select which 'speed you want. 
It determines the speed of the 
signal being fed to it, and 
adjusts itself accordingly! 
Two drawbacks since it 
works differently from other 
1200 baud modems, it· cannot be 
used except with others of its 
own breed at that speed. As I 
understand it, it will work 
fine with other 300 baud 
modems. And of 'course, it is 
not cheap. The pr~ce is about 
$900. But if you need to hook 
two machines together, don't 
want to pay an arm and a leg 
to the phone monopoly each 
month for a 4-wire line, and 
300 baud operation is too slow 
for your heavy, daily 
computing load, it may be the 
machine you have been looking 
for. We will let you know 
when we have more information, 
first by putting an 
announcement on the CBBS as 
soon as we know anything, then 
by publishing full details in 
PEEK(65). 



A LETTER FROM THE NEW 
PRESIDENT OF OSI 

I want to take this 
opportunity to introduce 
myself to you and tell you a 
little about MIA-COM (pro
nounced Maycomm) and plans for 
Ohio Scientific and why we 
believe that this exciting 
company and our association 
with it will be very 
beneficial to all the dealers 
and current and future 
customers of OSI. 

,;. '" 

First of, all, who is,,,,M/A,~OM?' 
•••••• MIA-COM is a NYSE-listed, 
company ,with" ,sale,s .. ,la&t:, ye,ar 
of approximateiy' $3,22 "'milfion 
wi th a his,tory of grow!:}! aM. iF 
very strong balance sheet and 
an equally strong commitment 
to become the leading tele
communications company of the 
BO's. MIA-COM sees Ohio 
Scientific as being an 
integral part in the plans for 
the business and heme in
forma,tion systems management 
products of the future. 

How does this affect OSI and 
itsdistributi,on network 
t9day? •••• First, let me say 
that, we are committed to 
expanding, our tr,aditional 
mar,ketp,laces and to pr,oducing 
future generations' of, com
petitive products for OSI and 
its markets. 

Second,- , ,MIA-COM, provides us 
with the capital needed for 
the growth expected and, to 
open up new opportunities for 
us all. ,You should be. seeing 
resul ts of thi,s' c-api t,al 
commitment in, th~ very near 
future. 

, 
Third, MIA-COM support, will 
allow us to add personnei to 
support the dealer network and 
the customer in much more 
depth than has been possible 
historically. In that ,regard, 
I would appreciate hearing 
from you personally with yeur 
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(hopefully constructive) com
ments which you feel would aid 
Ohio Scientif ic and your 
efforts in making 19B1 a truly 
banner year. I ... cannot 
guarantee that every' sug
gestion will be acce'pted, but 
I will guarantee you that all 
will be read and taken into 
account as we plan our 
programs for the future. 

F'i.nal):yi,;':,what does my' 
<appearance, mean? •••• Fi rst, 
both Mike and Charity are 
staying with Ohio Scientific, 
"sci,,~t me,~ns that Mike Cheiky, 
'as,)Vice President of Research 
,-,and Deye']'-opment, will have 
more ,'time to devote to the 

"dev,eiol)ment of new products 
and new concepts for the 
growth of Ohio Scientif ic. 
Charity will remain as Vice 
President of Purchasing. I am 
assuming the presidency of the 
corporation and will be 
responsible for its operation, 
as quickly as Mike and Charity 
can bring me up to speed. 

In su~mary,I believe that the 
financial resources and 
dedication o~ M/A-COM~ - COm
bined with the outstanding 
products ,of Ohio Scientific, 
will res u 1 t i,n ve r y rap i d 
growth in th~s exploding 
marketplace. ' 

Harvey P. White 
President 

..,. -

* * * * * 

C4POWER, 
'Enc'l'osed please find some 
articles' for' our '",OSIers'. 
Since I have s'tarted' to read 
PEEK(65). it helped me a 'lot 
,to ,under'stand, BASIC-in-ROM of 
my C4P. but I think articles 
for C4P,:is not so many. Some 
of Superboard'II/ClP 'and C2-4P 
'articles help me, but 'looks 
like board is quite or little 
different than my C4P; I want 
to have more articles f~r C4P, 
therefore I will send you'some 
of mine to encou,rage' other 

'C4P""ers. 

Some day I want to upgrade my 
C4P to' mini floppy version, 

, but' I did qui t e ,a 10 t 0 f 
modiHcationswhich may force 
OSI engineers to rej~ct my up
graded C4P, or let them charge 
too much. 
,-

I'd like to show you some of 
the resul ts of my night work 
here. These mods' were, made 
directly to the circuit 
boards; therefore, I highly 
recommend that you learn how 
to handle MOS'ICs and have an 
oscilloscope handy before you 
start these projects. 

1. DOUBLE THE SPEED 
My C4P uses the 6502A CPU and 
2114L-3 RAMs. So why not try 
to increase the clock rate I 
As you know, the C4P uses the 
12MHz video clock as the CPU 
clock. lit IMHz. Here's how to 
change it' to,:2MHz.' First, 
take the 540 board out and cut 
the foil which connects pin 3 
of U4J and pin 13 of U5D.' Pin 

'13 of :l)~D iS,also connected to 
pin 5 of, U4H; leave this foil 
as it is, otherwise', you will 
get higher sound output. 
Next, using 30 gauge wrapping 
wire, connect pin 3 of U4J to 
pin 14 of U5D, which is 
2.01399 MHz output in my C4P. 
Put the board back in the 
machine, and you're done! 
When I checked how fast my 
BASIC runs with this higher 
rate, comparing with Mr. 
Carlson's article in Micro
ComputiJ)g ',' (Oct), I found it 
runs<~'twic"e, as ;fast as' ~r; 
Carlson's C2-4P, and I have 
had no errors when running my 
programs, LOADing or SAVEing. 
For example, A=l runs at 0.7ms 
instead of his 2. Oms, "PRINT" 
at 26ms vs. 72ms, C=A+B at 1.1 
iris VS "2.6ms, C=A*B at 1.3ins 
vs. '3.4ms, etc. 

When I played' Alien Iiwaders 
from' 'Aardvark ($7.95); it was 
quite realis'tic' at the 2MHz 
speed, even though this 
program' was written in' BASIC 
with lots of POKEs & PEEKs and 
some' of my own modifications, 
such as Joy Stick operation, 
machine language screen color 
change ~hen a shot hits a UFO 
or tank, etc. 

Then J further'modified my C4P 
t,o, allow switch f;election of 
the, two clock rates, and ran 
it ',at the origin'aI' IMHz clock 
for" comparison. ,This result 
convinced me not' to try 'the 
IMH~'clock for this game any 
more. 

CONTINUED 

.. 
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C4 cont'd 

2. Aardvark's NEW MONITOR ROM 
When I saw the Aardvark ad in 
PEEK(65) 1110, I found what I 
was waiting for. It was the 
C2E Monitor ROM, CEGMON. I 
Thought I could just pull out 
the old ROM and plug in this 
new ROM. You can, but you 
have to do lots more for the 
C4P. I.needed a 74154 decoder 
which Radio Shack handles, 
but it was out of stock. I 
paged ,through the phone book 
to find who else' handles it. 
It took me almost hal f a day 
including visiting a local 
parts supply company. The 
74154 stays on U14 of the 502 
board, but as a piggy back. 
If you are afraid of a messy 
looking computer, you may not 
want to try this mod. If not, 
it is a good idea. The 74154 
is glued onto the U14 by a 
small sticky pad that they 
supply. My C4P gets so hot 
that I cannot touch the screws 
that hold the power unit down 
to the case. Therefore, I 
arranged the 74154 in the same 
direction as the other ICs. 
Then I ~ould solder pin 24 of 
the 74154 to the lead wire of 
R18. This way, I don't have 
to worry about the sticky 
pad's strength. I thought the 
new ROH would provide a one 
key screen clear, but J. L 

doesn't; but I can use PRINT 
CHR$(26) in my BASIC programs. 
This provides a very fast 
screen clear like my own 
machine language USR(C) which 
clears symbols and color. 
Overall, I am satisfied with 
this new ROM monitor, even 
though it costs too much for 
me ($59.95). 

3. ADD 4 EXTRA I/O ports 
When you examine the 540 
board, you can see there is 
one port not used in the 
standard machine. It is $DEOO 
(56832) bit 3. When you POKE 
$DEOO with 8 ($08), it enables 
AC control OSC. I could use 
it, but I will keep it for 
future use. Then I decided to 
add another 74175 right on to 
U4G as a pigqy back; this way 
I can get an extra 4 write 
only I/O ports which now I'm 
using for graphic mode control 
and RS232 port control. I 
used some of the molex I/O 
connecter pins which are not 
used such as P/Jl pin 
3,4,10,11.* These ports are 
assigned as $DEOO bits 
7,6,5,and 4. 
* These pins are al ready 
connected to the circuit, so 
you have to cut off incoming 
foil lines. 

4. ADD AN RS232 PORT 
When you look at the 502 
board, you see a blank portion 
around the edge, this space is 
for an RS232 port -- OSI has 
reserved it for you. But if 
you want to stay with cassette 
tape, you will have to find a 
place for another 6850. I 
couldn't .f ind enough room 
except piggy-back style. Also 
my 6850 gets kind of hot on 
the back it has 
erased/burned off the "6850" 
stamp al ready 1 So I used a 
74157 2-to-l MPX. First, we 
need a -9--l2V power supply 
and a few parts. The power 
supply was the biggest problem 
for me. When I bought my CM9 
RAM board with 8K memory, I 
had to add an extra 5V power 
supply, and I did it. At that 
time I made a ±12V which I now 
use for the RS232 port--or you 
may buy.the power supply which 
your OSI dealer sells. 

Required parts in addition to 
- l2V power supply: 
U20 7404 Hex NAND gate 
U3l 7404"" " 
U2l 74157 2-TO-l MPX 
Ql,2,3 PNP TRANSISTORS 
Q4,5,6 NPN " 
D3,4,5 lN9l4 DIODES 
9 10K RESISTORS 
3 4.7K" 
3 470 
IC Sockets preferable. 
12 pin molex connector set. 

Place these parts on the board 
and solder them. You must 
locate the part positions from 
the schematics yourself by 
carefullv following all foils 
to see where they go. Also,. 
you have to cut the foils 
which connect the molex 12 pin 
connectors and U4l pins 2, 4, 
and 6. 

'1<81>--+--+ 

If YOU OWN AN OSI C2 or C4, 
NEVER WONDER ABOUT TAXES AGAIN 

ORDER OUR 1980 
TAX ESTIMATES (1040) PROGRAM (8K) . 

Tax tables written into program. Just input the 
figures and program displays taxes due or 
refund. Even computes carry·forward cap. 
gains or losses. Excellent year·round 
spot-check tax program. $1 995 

Updated annually at slight additional cost. 

OTHER OSI C2/C4 8K PROGRAMS: 
STOCK CHARTING. Let your computer 
draw your charts. Displays dai Iy highs, 
lows, closesand volume. $15 95 

PERSONAL FINANCE PACKAGE. 4 pro· 
grams - tax info. file, budgeting, 
mileage and current income/payables. $1 79S 

UNDERSTANDING FINANCIAL STATE
MENTS. Four 8-K progroms. Greol lulo· 
rial for intro. to financial slatement~. $ 2 4 'Jt; 

Add $1.50 for shipping. Adel $4 i", eli,k. .• 
Excellent roy.llties on accepted OSI (8K) progr,1I11 .... 

BAPS SOFTWARE 
6221 Richmond Ave; Suite 220 

Houston, Tx. 77057. 

You can eliminate some of the 
above mentioned parts, depend
ing what kind of RS232 
application' you have in mind. 
I wanted mine as a future 
serial printer port since I 
don't have the printer yet, I 
have not checked it, but I did 
check with my oscilloscope. I 
used $DEO 0 bi t 7 as the 
Cassette/RS232 selector. You 
may be able to use 'bi t 3 if 
you don't do project No.3 - 4 
extra I/O ports. 

NOTE: 
Schematic drawings are based 
on Sams photo-facts. 
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C4 CONT'D 

5. ADD sound Amp.' & speaker. 
I added an LM380Npower amp IC 
and an 80 cent 2" speaker to 
my computer. I had to add a 
small P.C. board right next to 
the keyboard. I also used the 
+12V power supply which I had 
built in previously. 
6. ADDITIONAL COMMENTS 

Since I made quite a few mods, 
I had 2 major problems which I 
would like to show you here so' 
you can avoid them: 
A. Broken 12MHz X-'tal. This, 
crystal is located 'right at 
the edge of the 540 board and 
its leads are very fine, 

~ 
i ~ ::.. 

& 

U3 C8S(J 

g/ 'i ... ... 

easily broken.' I rocked the 
board up ahd down, quite often 
when I was working on it. 
This' bent 'the X-tal and broke ': ' 7l' U2~'-":" CRX PIITII -'--l.~-,v--PIIIW 
its lead. ,My C4P was down 7'CI Uf +.-qxaoc.k-' 
about 2' weeks 'to ,get a" new plIND ,(/) • .r-r--v----. 
X-tal. TD lJ f _ CTX PArA-
B. Bad 'connector contact. "N@.@,@ , 
Si'nce' Cpulled out and pI ugged 
in the 502 board almost every 
night, these molex connectors 
be'came 'loose' and some made 
very poor contact, so of 
course I had, some strange 
screen ,clears after pushing 
the BREAK button' and my C4P 
sometimes acts crazy. I may 
have to replace these loosen
'e'q "connectors some day. I 
know, I can buy the, mol ex 
connectq,rs f,rom Microcomputer 
world of Grand ~apids, MI. 

I wanted high resolution 
graphics for my C4P. I spent 
many nights trying to get some 
idea. All I could think of 
was 128 x 128 resolution, 
utilizing the existing 2K 
display RAM. 'Then I came up 
with the idea to use t~e Color 
RAM(lK) too, and add another 
lK for upper 4 bits of color 
RAM. In this way I can get 
128V x 256H resolution. I 
modified my 540 board and 
added another prototype board 
to an unused slot. With the 
standard OSI graphic chip, 
this project made my C4P look 
like garbage. So I made a new 
one. Wi th my new mach ine 
language character generator 
and plot routine I can display 
512 8X8-dot-structured charac
ters on my screen including 
Japanese characters. Of 
course I have to stick with 
B/W display since I used the 
color memory as graphic RAM. 
I'm now working on 4-color 128 
x 128 graphic resolution 
utilizing what I already put 
in my C4P. For 256 x 128 
graphic I process the signals 
prior to shift register U3D; 
if I skip U3D and use every 
bit as only color information, 
I may be able to get 4 color 
128 x 128 graphic display. 
This is what I'm now working 
on. 
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C4 CONT'D. 

I enclose a part of my 
schematic drawing for 128x256 
graphics. You can use it as an 
idea booster, but note that it 
is not the complete drawing. 

If anyone can help me with an 
easier way of increasing the 
resolution without throwing 
away the 540 board, let me 
know. 256x192 resolution with 
color or without, is it 
possible? Or can anyone burn 
a ROM for me for my Japanese 
character generator and 128 x 
128 graphic element? 

IZt H x f6 v Gl?llf HIC. 
"lIT ELE IfEAlTS .ARe dNElI/fII, 

CAN 8E fuT IN C6N RDM 
RE(J.U//t.IN~ "4 of IfDDR£IS • 

lUll ~ 11Iv GRAPHIC. 
f(CPlACES RlJI1 UZZ DR. • 
ADPlP rAMt.EL . 
sOFrwAke Sl'LEcTA6LE IF 
/lPP!P fIrAALEL. 

These are the ideas which came 
from my poor head, and I will 
greatly appreciate if you OSI
ers correct or suggest better 
ideas to me. 

,lJ,,, l( lOr GM!HIC. ~ () ~ 

I !' I 

.:& , ..z " 
3 7 J 'I 

UTlLlil£ 4/(DF MH}lS 
DIS fllfl JfE"O~Y. 

"'"'" '«f -1" 
D'FF 61FF 

by Yasuo Morishita 
950 Beau Dr. #106 

Des Plaines, IL 60016 
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QUALITY PRODUCTS SOFTWARE 

'- FOR THE 051 COMMUNITY. .. 

~NSULTANTS 

1. OS-65D V3.2 DISASSEMBLY 
MANUAL With CROSS 
REFERENCE LISTINGS . .. 
• SO pages of Disassembly listings 

in standard Assembler format. 

• Fully commented code--a complete, 
computer-generated concordance. 

• 10 pages of Cross Reference listings-
not a useless program listing. 

• Full-sized (8Yz" x 11") book lies flat 
on your desk for convenient use. 

2. REF COMMAND UNDER BASIC 
A Complete Cross Reference Utility ... 

-II 

• High speed, memory resident utility available on OS-6SD or OS-6SU. 
· Lists any or all occurrences of an individual Basic variable, line number, or 

numeric constant. 

• Generates a sorted listing of all occurrences of any variable, and sends it 
either to printer or screen. 

• Requires lK of memory. Can either be automatically loaded into the high 
area of memory (48,32, or 24K), or under the OS-6SU, can be hidden away in 
the OS. 

• Available either on SY<l" or 8" floppy disks. 

3. SPOOLER/DESPOOLER UTILITY 
A real time-saver for busy systems ... 

• Designed for hard-disk based systems under OS-6SU. Can be used with all 3 
printer interfaces now supported by OSI. 

• Spooler task intercepts data bound for the printer and writes it out on hard disk 
for temporary storage. 

• While your normal Basic program is still running, th.e despooler task relays 
information stored on hard disk to your printer for normal, low-speed printout. 
You don't have to sit around and wait for the printer to finish so you can get 
back to work. 

• Utility is written in highly efficient, machine language that saves hours of 
computer time. Requires no rewriting of your Basic programs and causes only a 
minimal decrease in the thruput of the concurrently running Basic program . 

• Makes multiple copies of any output by repeating the process as many times as 
necessary. Produces sharp, clear, originals every time. 

4. FIG FORTH 
With the "extras" that make a difference! 
• Supports multi-user systems . 
• Supports hard-disk systems. 

•• 



'. 
• Includes a number of helpful utilities and applications, such as: 

. Terminal oriented editor 

.Printer and terminal tools 
·Case command 

• With a multi-user system, you have the freedom to use both Fig Forth, a totally 
extensible language that runs better and faster than basic, and baSiC, at the 
same time. 

• Compare this with other versions of Fig Forth that run only on floppy-disk, 
single-user systems. Ours is the only one that runs under OS-65U and gives 
you the multi-user, hard-disk capabilities. 

5. VIDEO ROUTINE 
To give your video-based system added dimensions. 
• Software that adds valuable capabilities normally found only on separate 

terminals ... and even some nice "extras" you won't normally find. 
·Full color controls for super-effective graphics. 
·User controlled cursor positioning. 
·24 special control codes. 
·Extensive control of screen parameters. 
·Horizontal and vertical plotting . 
• Easily extensible for your own applications. 

• Special "window" feature for multiple imaging, so you can print to separate 
parts of the screen at different times. Routine will save positions of windows 
already defined and allows up to 6 windows on the screen at the same time. 

• Prints any graphic character you need to create complete charts, tables, 
diagrams, games, etc. 

• Occupies 1 Y<lK of memory under OS-650. 
* ••• ****** 

A qUick note about Software Consultants for any PEEK(65) readers who may not b'efamiliarwith us. We are 
an independent software vendor, and are not affiliated with Ohio Scientific in any way. even though all our 
products are written for the 051 user. 

We at Software Consultants have long been aware of the need for high-quality, well-written software for the 
serious 051 user. Due to the present (and continuing) lack of such materials from the manufacturer, our 
business is centered around providing you with the type of quality software and documentation we feel you 
really need and want. You'll find most of our products are either modifications of OSI code, or complete 
replacements of it that we've written to suit ourselves and our customers. 

Unlike the majority of other software vendors, we offer our customers copies of source code (on floppies) 
for any of our products they've purchased. For a nominal fee of $10, covering our materials, postage, and 
handling costs, we'll send you the source code you choose. Simply write in what you want as you fill out the order 
coupon below. If you'd like a catalog of all our products, please indicate that on the coupon too, and we'll be 
happy to send you one. Also, please include any ideas you may have for future products you'd like to see 
available from Software Consultants. 

We're doing our part to make life easier for all us "OSI'ers", and will continue to provide you with the finest 
OSI software available. at sensible prices. 

PRICE LIST 
I. DISASSEMBLY MANUAL. $24.95 
2. CROSS REFERENCE UTILITY. . $29.95 
3. SPOOLER/DESPOOLER UTILITY. . . .. $59.95 
4. FIG FORTH. . .. $79.95 
5. VIDEO ROUTINE...... ... . ... ......... ... ... ...... ............. ............. $24.95 

Don't put it off. ORDER NOW. You'll receive your order postpaid from Memphis in 2·3 wks. Dealer 
inquiries invited for all products. Please specify disk size and as for Cross Reference Utility and printer interface 
for SPOOLER/DESPOOLER Utility. 

Enclose your check with coupon and mail to; SOFTWARE CONSULTANTS. 7053 Rose Trail. Memphis. 
TN 38134 USA TN residents add 6% sales tax. Phone us at 901/377·3503 for rush orders. 

Dear Software Consultants: 
Sounds great. Here's my order. 1 want: 

___ DISASSEMBLY MANUAL(S) @ $24.95 ea .. 
___ CROSS REFERENCE UTILlTY(S) @ $29.95 ea .. 

Disk size 5'/.i" ___ or 8" __ _ 
OS-65D ___ or OS-65U __ _ 

___ SPOOLER/DESPOOLER UTILlTY(S) @ $59.95 ea .. 
Std. parallel interfac,,--
Serial interface w/430 board or equivalenL-
Serial interface w/CAIOX boar~ 

___ FIG FORTH(S) @ $79.95 . 
___ VIDEO ROUTINE(S) @ $24.95 ea .. 
___ SOURCE CODE @ $10.00 ea. 

Totals 

For __ . __________ ~---------~~----
___ SOFfWARE CONSULTANTS Product Catalog. Free 

~~~E---------------~T~IT~L~E---------------
ADDRESS 
CITY/STAT;:;E;---------------:PO=S;:;:TA-:cL;-:::CO=DE~----------
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digit.al t.echnologq 
Inc. 

P.O. BOX 178590 SAN DIEGO, CA 92117 (714) 270-2000 

BUS-II BOOKKEEPING & ACCOUNTING SYSTEM 

Turnkey bookkeeping system with interactive G/L , A/R. 
A/P; stand-alone or 1nterative PAYROLL. Menu-ariven, 
user-oriented. idiot-proof operation. Self-instructing
all documentation is on-line. Demonstration set. model 
chart of accounts. and detailed reference manual make 
this one of the s1mplest bookkeeping systems to install 
and use. Hundreds in use worldwide. 

Ideal for CPA firms. service bureaus. bookkeepers: allows 
up to 99 clients. Highly flexible formatting of 
f1nancial reports. Provides branch accounting as well as 
multiple sales departments. Internal audit trail 
mainta1ned by each' module. An optional CPA Extensions 
package provides for the special needs of the public 
accountant. 

Inquiry routines in all modules provide means to examine 
files at any time. Automatic account posting. G/L 
allows l2-month or 13-period year. A/R allows optional 
service charges on past due accounts. Both A/P and 
PAYROLL modules print checks on pin-feed rolls. 

Operates on serial C-2 or C-3 systems with dual disks (or 
W1nchester disk) on OS-65U. 48K RAM required. 

GENERAL LEDGER REPORTS: 

Chart of Accounts 
Balance Sheet 
Income Statement 
Transaction Listings 
Detailed General Ledger 
Cash Receipts Journal 
Cash Disbursements Journal 
General Journal 

ACCOUNTS RECEIVABLE REPORTS 

Daily Transactioo Listing 
Monthly Transact10n L1st1ng 
Detailed Accounts Receivable 
A/R Status Report 
Statements (w1th past due notices) 
Open Invoice List1ng 
AIR Account Detail 
AIR Ageing (variable period) 
AIR Aged Trial Balance 
A/R Mailing Labels 

ACCOUNTS PAYABLE REPORTS 

Vendor Listing 
Transaction L1sting 
Payables Listing 
Payables Due or Past Due 
Checks to be Written by Date 
Checks to be Written by Vendor 
Print Checks 
Check Register 
A/ P Maii1ng Labels 

PAYROLL REPORTS 

Print Payroll Checks 
W-2 Forms 
Employee History 
Detailed Payroll Report 
Period Payroll Report 
Detailed Quarterly Report 
Summary Qu~r~erly Report 
Payroll Ma1l1ng Labels 

BUS-II VERSION 3.0 

BUS-II DMS (OS-DMS compatible) 

BUS-II CPA (CPA Extensions Package) 

NOTES 

S 495 
S 695 
S 995 

BUS-II V 3.1 will supercede V 3.0 effective 02/01/81; the 
retail price will increase to $995. Upgrades to new 
versions always available at nominal charge. 

BUS-II CPA requires ·BUS-II V 3.0 or V 3.1. 
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OS-DMX (OS-DMS EXTENDED) 

Digi tal Technology's Microsystems Information Management 
Package superimposed on OS-DMS file structure. resulting 
in a command-oriented OS-DMS-compatible database 
management system. OS-DMX can be used in place of (or in' 
addition to) DMS nucleus. query. sort. and many other 
modules. 

OSI users now have the best of both worlds. OS-DMX means 
synergy. standardization. and support. The syner~istic 
effect of merging the best features of the industry s two 
leading data1:iase management systems results in 
spectacular performance. And standardization will 
prov.ide. a continually expanding list of business 
appi1cat10n programs for OSI owners. But perhaps most 
important of all is support. Digital Technology supports 
its software 100%. 

Control Files allow the operator to create a limitless 
. number of specialized "modules" using the system's 
English-like command language. and store these operations 
for later recall as needed. 

A Program Sequence Executive (a form of job control 
language) allows the operator to pre-define a number of 
BAsrc programs. database operations. etc.. for 
"pre-programmed" computer operation. These routines can 
be storea in executive control files which can. in turn. 
supervise the operation of DMX control files. BASIC or 
machine-code programs. etc. The o,Perat()r can ac tua lly 
instruct the 'computer to "run itself' • 

DMX c'ons ists of three primary programs for Input, Edi t, 
and Report generation. A num1:ier of auxiliary programs 
support the core operations: Database Create creates DMS
compatible files; Database· Mapper displays a detailed 
view of the database files; two Database Sort programs 
allow in-memory or disk file sorts. Additional programs 
will be released iti the near future including DMX-MAlL 
(mailing label generation). DMX-STAT (advanced 
statistical package)" and DMX-COPY (allows modifying 
database files after-the-fact). 

A number of applications packages previous ly available 
only to MIMP users will be converted to DMX format, 
including electronic cash register polling, sales 
analysis, restaurant inventory and menu explos10n, and 
point-of-sale terminal operat10n. These and virtually 
any OS-DMS-based applications programs can be used in 
conjunction with the DMX package. 

DATABASE INPUT OPERATING COMMANDS: 

Exclude / Fields / Fixed / Help / Include / Input I 
Journal Output I Quit I Reset / Run I Screen I Store I 
Use 

DATABASE EDIT OPERATING COMMANDS: 

Add / Again / Change I Count I Clean I Delete / Fields / 
Help I List Output I Qlist / Quit I Reclaim I Replace I 
Run I Store / Sum I Use 

Command modifiers: Range, Fieldname(s), Conditions 

DATABASE REPORT OPERATING COMMANDS: 

Average I Break / Column f Exclude I Fields I Heading I 
Help 7 Include Output Print / Quit I Reset / Run I 
Store / Total/Use 

Command modifiers: Range, Fieldname(s), Conditions 

OS-DMX SPECIAL INTRODUCTORY OFFER 8695 

• 
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• Assembler Programmer's Guide to 051 Board Interfacing 

Tabulated for Digital Technology, Inc. 
by: 

Ken Holt of Virginia Computer Consultants 

/ 

Introduction 

Ohio Scientific makes several different boards which are used to interface an 051-48 
bus-based computer to some outSide peripheral. If the intended application is a standard use, 
such as a printer interface or a multi-user terminal, little needs to be done besides plugging in 
the board and letting the operating system support take over. However, if your application is 
not one forseen by the support in 650, 65U, or WP-2, you will end up having to program the 
support yourself, most likely in assembler language. This guide is primarily designed to help 
programmers who are working on solutions to this type of problem. 

The assembler programmer needs to know two major things about the board he is working with: 
the addresses of the various data, control, and status ports; and the specifics: the meanings and 
uses of the control and status bits. In addition, projects of this type are likely to be using 
odd-ball cabling and connectors, so pinout information would be helpful. All three classes of 
information are available in existing documents from OSI and other sources, but not in one 
compact unit. The purpose of this guide, then, is to provide the programmer and hardware 
specialist with a concise complete guide containing all of the needed information. 

Interface Chips 

Two integrated circuit chips dominate OSI interfacing arrangements: the 6820/6821 Peripheral 
Interface Adaptes (PIA), and the 6850 Asynchronous Communications Interface Adapter (ACIA). With 
the exception of one board, all interfacing is done using one or both of these chips. The 
exception is the old OSI 430 board, which uses the S1883 or AY-5-1013 UART instead of the 6850 
ACIA. The UART (Universal Asynchronous Reciever and Transmitter) is an asynchronous interface 
chip which is based on a slightly different philosophy of opera·tion. To avoid going over 
interface chip information which is common to many of the boards, the three chips will be covered 
first. 

6820/6821 PIA Interfacing 

The 6820/6821 chip contains two 8-bit interfaces called A and B. Port A and Port Bare 
addressed uniquely, but otherwise are logically identical. Each interface contains two control 
registers and one data register. These are accessed, however, through only two addresses. The 
first address provides access to either the data register or the data direction register. The 
sec(:lDd address is that of the main control register. Each of the eight bits of the control 
reg1s~er governs Some aspect of the port's mode of operation. One of these bits controls whether 
~he f1rst address a~cesses the data register or the data direction register. The remaining bits 
1n the control reg1ster are used for some pretty fancy hardware handshaking protocol and are 
r~rely used on OSI boards. Except for the register selection control bit, the control register 
b1ts should be set to zero unless the discussion for a board specifically advises otherwise. 

The data register provides a one-to-one bit mapping to the port pins, labeled either PAD 
thru PA7 or PBO thru PB7, depending on which port it is. Each individual bit can be defined as 
either input or latched output by using the data direction register. Each data direction bit 
corresponds to the same data register bit. If the direction bit is 0, the data bit is input. If 
the d~rection bit is 1, the data bit is latched output. This provides 'a high degree of 
flexib1lity in interfaCing to external circuitry and devices. 

6820/6821 PIA Summary 

Address ending in binary 00: 
(Usually hex xxxO for 051 boards) 

Data Direction Register: 
+------+------+------+------+------+------+------+------+ 
1 DDA7 1 DDA6 1 DDA5 1 DDA4 1 DDA3 1 DDA2 1 DDAI 1 DDAO 1 
+------+------+------+------+------+------+------+------+ 
-or-
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Data Register: 
+------+------+------+------+------+------+------+------+ 
1~1~1~1~1~1~1~1~1 

+------+------+------+------+------+------+------+------+ 

Address ending in binary 01: 
(Usually hex xxxI for OS1 boards) 

Control Register: 
+------+------+------+------+------+------+------+------+ 
1 0 1 0 0 1 0 1 0 1 RZ SA 1 0 1 0 ! 
+------+------+------+------+------+------+------+------+ 

Address ending in binary 10: 
(Usually hex xxx2 for OS1 boards) 

Data Direction Register: 
+------+------+------+------+------+------+------+------+ 
1 DDB7 1 DDB6 1 DDBS 1 DDB4 1 DDB3 1 DDB2 1 DDBI 1 DDBO ! 

+------+------+------+------+------+------+------+------+ 
-or-

Data Register: 
+------+------+------+------+------+------+------+------+ 
1 PB7 1 PB6 1 PBS 1 PB4 1 PB3 1 PB2 1 PBl 1 PBO 1 
+------+------+------+------+------+------+------+------+ 

Address ending in binary 11: 
(Usually hex xxx3 for OS1 boards) 

Control Register: 
+------+------+------+------+------+------+------+------+ 
1 0 ! 0 1 0 ! 0 ! 0 ! RZSB 1 0 1 0 1 
+------+------+------+------+------+------+------+------+ 

DDAn - Port A direction bit n 
O=1nput 
l=Latched output 

PAn - Port A data bit n 
RZSA - Register Zero Select for PORT A 

O=Data direction register 
l=Data register 

DDBn - Port B direction bit n 
O=1nput 
l=Latched output 

PBn - Port B data bit n 

6850 AC1A ~nterfacing 

The 6850 chip contains a single" asynchronous serial interface, controlled by two addresses. 
The first address is for control and status of the interface, while the second address is the 
data path to the external device. 

The first address is used in two different ways, depending on whether you are reading or 
writing to that address. Reading the address returns the interface status register, while 
writing will set certain operating modes or perform control functions. The second address is the 
data path register, which is used by either writing (to send data to the device) or reading (to 
receive data from the device). However, .before the data path is used for either function, the 
status register must be checked to see if the interface is able to accept a character for 
transmission, or if a character is available to read from the device. 

10 



6850 ACIA Summary 

Read address ending in binary 00: 
(Usually hex xxxO for OSI boards) 

Status Register: 
+------+------+------+------+------+------+------+------+ 
1 IRQ 1 PE 1 OVRN 1 FE 1 NCTS 1 NDCD 1 TDRE 1 RDRF 1 
+------+------+------+------+------+------+------+------+ 

Write address ending in binary 00: 
(Usually hex xxxO for OSI boards) 

Control Register: -
+------+------+------+------+------+------+------+------+ 
1 RIE 1 TC2 1 TCI 1 WS3 1 WS~ 1 WSI l' CDS2 1 CDSI 1 

+------+------+------+------+------+------+------+------+ 

Read/Write address ending in binary 01: 
(Usually hex xxxI for OSI boards) 

Data Path Register: 
+------+------+------+------+------+------+------+------+ 
1 DB7 1 DB6 1 DBS 1 DB4 1 DB3 1 DB2 1 DBI 1 DBO 1 

+------+------+------+------+------+------+------+------+ 

TC2 

0 
0 
1 
1 

WS3 

IRQ - Interrupt request 
O=Normal 
l=Interrupt requested 

PE - Parity error received 
OVRN - Over-run condition received 

(Computer didn't read incoming data fast enough) 
FE - Framing error received 

(Received data was garbled) 
NCTS - Not clear to send (Clear to send pin not high) 
NDCD - No data carrier detect (Carr. detect pin not'high) 
TDRE - Transmit data register empty 

O=You may not write to the data path at this time 
l=You may write to the data path at this time 

RDRF - Receiver data register full 
O=A character is ready to read from the data path 
l=No character is available to read 

RIE - Receive interrupt enable 
TC2 - 2nd bit for transmit control 
TCI - 1st bit for transmit control 
WS3 - 3rd bit for word select 
WS2 - 2nd bit for word select 
WSI - 1st bit for word select 
CDS2 - 2nd bit for counter divide select 
CDS 1 - 1st bit for counter divide select 
DBn - Data bit n . 

TCI /RTS output pin Irpt-on TDRE 

0 Low Disabled 
1 Low Enabled 
0 High Disabled 
1 Low Disabled 

WS2 WSI Bits/Character Stop bits . -

Send break? 

No 
No 
No 
Yes 

Parity 
----------------------------------------------------------

0 0 0 7 2 Even 
0 0 1 7 2 Odd 
0 1 0 7 1 Even 
0 1 1 7 1 Odd 
1 0 0 8 2 N/A 
1 0 1 8 1 N/A 
1 1 0 8 1 Even 
1 1 1 8 1 Odd 
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CDS2 CDSI Function 
-----------------------------------------

o 
o 
1 
1 

o 
1 
o 
1 

Divide clock by 1 
Divide clock by 16 
Divide clock by 64 
Issue master reset 

S1883/AY-5-l0l3 VART Interfacing 

The S1883 or AY-5-l0l3 VART (they are identical) works much the same way as the 6850 ACIA 
chip. The VART is more common in 8080 and Z-80 equipment, while the ACIA seems to dominate 
equipment based on 6800 and 6502 processors. The ACIA and VART have more common features than 
differences. In the most basic terms, both devices are used to interface serial devices to 
paralell data buses, only the method of implementation varies. 

The S1883 VART has four registers: control (write only), status (read only), data path read, 
and data path write. Each of these four can be given any address desired, using appropriate 
address decoding logic. As in the ACIA, the data path register can be written to or read from 
only after the appropriate status bit says it is ok to do so. Unlike the ACIA, however, a 
special control signal must be sent back to the VART after a character is read from the data path 
by the computer - this frees the VART to read the next character from the device. On OSI boards, 
this control Signal is given a separate address to allow more complete cwrol. Another signal 
is the master reset which, like the acknowlege ~ontrol signal discussed above, is usually 
assigned a separate address. The specifics of all the addressing are given in the discussion of 
the OSI board. 
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S1883/AY-5-l0l3 VART Summary 

UART Status Register: 
+------+------+------+------+------+------+------+------+ 
1 TBMT 1 1 1 1 1 1 1 RPE 1 RFE 1 ROR 1 aDA 1 
+------+------+------+------+------+------+------+------+ 

UART Control register: 
+------+------+------+------+------+------+------+------+ 
1 POE 1 NDBI 1 NDB2 1 NSB 1 NPB 1 N/U 1 N/V 1 N/V 1 
+------+------+------+------+------+------+------+------+ 

Data Path Register: 
+------+------+------+------+------+------+------+------+ 
1 DB8 1 DB7 1 DB6 1 DB5 1 DB4 1 DB3 1 DB2 lOBI 1 
+------+------+------+------+------+------+------+------+ 

TBMT - Transmitter buffer empty 
RPE - Receiver parity error 
RFE - Receiver framing error 
ROR - Receiver over-run 
aDA - Output data available. 

O=No character is available to read from data path 
leA character is ready to read from the data path 

POE - Parity odd/even 
O=Odd parity 
l=Even parity 

NDBI - 1st bit for specifying number of data bits 
NDB2 - 2nd bit for specifying number of data bits 
NSB - Number of stop bits 
NPB - No parity bit 

O=Parity 
l=No parity 

DBn - Data bit n 

NDBI NDB2 NSB 

0 0 0 
1 0 0 
0 1 0 
1 1 0 
0 0 1 
1 0 1 
0 1 1 
1 1 1 

Bits/Character Stop Bits 

5 1 
6 1· 
7 1 
8 1 
5 1.5 
6 2 
7 2 
8 2 

• 
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OSI SOFTWARE FOR OSI OSI 
A JOURNAL FOR OSI USERS!! ADVENTURES 

The Aardvark Journal is a bimonthly tutorial for 051 
users. It features programs customized for 051 and 
has run articles I ike these: 

Adventu res are interactive fantasies where yOU give the 
computer plain English commands (Le. take the sword, 

look at the control pane!.) as you explore alien cities, 
space ships, ancient pyramids and sunken subs. Average 

playing time is 30 to 40 hours in several sessions. 
There is literally nothing else like them - except 

being there yourself. We have six adventures available. 
1) Using String Variables. 

2) High Speed Basic On An as!. 

3) Hooking a Cheap Printer To An 051. 

4) An 051 Disk Primer. 

5) A Word Processor For Disk Or Tape Machines. 

6) Moving The Disk Directory Off Track 12. 

Four back issues already available! 
$9.00 per year (6 issues) 

NEW SUPPORT ROMS FOR BASIC P.C. BOARDS 

ESCAPE FROM MARS - Explore an ancient 
Martian city while you prepare for your escape. 

NUCLEAR SUBMARINE - Fast moving 
excitement at the bottom of the sea. 

PYRAMID - Our most advanced and most 
challenging adventu reo TC1kes place in ou r 

own special ancient pyramid. 
VAMPIRE CASTLE - A day in old Drac's 

castle. But it's getting dark outside. 
DEATH SHIP - It's a cruise ship - but it ain't 
the Love Boat and su rvival is far from certain. 

TREK ADVENTURE - Takes place on a 
familiar starship. Almost as 

good as being there. 

$14.!J5 each 

SCREEN EDITORS 
IN ROM MACHINES . - -=--"10 ... · ~~. 

C1S - for the C1 P only, this ROM adds full 
screen edit functions linsert, delete, change 
characters in a basic line.!, Software selectable 
scroll windows, two instant screen clears Iscroll 
window only and full screen.!, software choice of 
OSI or standard keyboard format, Bell support, 
600 Baud cassette support, and a few other 
features, It plugs in in plate of the OSI ROM. 
NOTE: this ROM also supports video conversions 
for 24, 32, 4S, or 64 characters per line. All that 
and it sells for a measly $39,95. 
C1E/C2E for C1/C2/C4/CS Basic in ROM mao 
chines. 
This ROM adds full screen editing, software 
selectable scroll windows, keyboard correction 
Isoftware selectable), and contains an extended 
machine code monitor. It has breakpoint utilities 
machine code load and save, block memory mov~ 
and hex dump utilities. A must for the machine 
code programmer replaces OSI support ROM. 
Specify system $59,95 

DISK UTILITIES 
SUPER COpy - Single Disk Copier 
Th is copy program makes mul tiple copies, 
copies track zero, and copies all the tracks 
that your memory can hold at one time -
up to 12 tracks at a pass. It's almost as fast 
as dual disk copying. - $15.95 
MAXIPROSS (WORD PROCESSOR) - 65D 
polled keyboard only· has global and line edit, 
right and left margin justification, imbedded 
margin commands, choice of single, double or 
triple spacing, file access capabilities and all the 
features of a major word processor - and it's 
only $39.95. 

MEMORY BOARDS" - for the C1P. - and they 
contain parallel ports I 
Aardvarks new memory board supports SK 
of 2114's and has provision for a PIA to give a 
parallel portsl It sells as a bare board for $29.95. 
When assembled, the board plugs into the expan· 
sian connector on the 600 board. Available nowl 

PROM BURNER FOR THE C1P - Burns single 
supply 2716's. Bare board - $24.95. 
MOTHER BOARD - Expand your expansion 
connector from one to five connectors or use it 
to adapt our C1P boards to your C4/SP. ·$14.95. 

ARCADE AND VIDEO GAMES 

ALIEN INVADERS with machine code moves
for fast action. This is Our best invaders yet. The 
disk version is so fast that we had to add select· 
able speeds to make it playable. 
Tape· $10.95 - Disk· $12.95 

TIME TREK (SK) - real time Startrek action. 
See your torpedoes move across the screenl Real 
graphics - no more scrolling displays. $9.95 

STAR FIGHTER - a real time space war where 
you face cruisers, battleships and fighters using a 
variety of weapons. Your screen contains work
ing instrumentation and a real time display of the 
alien ships. $6.95 in black and white· $7.95 in 
color and sound. 

MINOS - A game with amazing 3D graphics. 
You see a maze from the top, the screen blanks, 
and then you are in the maze at ground level, 
finding your way through on foot. Realistic 
enough to cause claustrophobia. - $12.95 

These programs' all allow the editing of basic 
lines. All assume that you are using the standard 
OSI video display and polled keyboard. 
C1P CURSOR CONTROL - A program that uses 
no RAM normally available to the system. (We 
hid it in unused space on page 2). It provides 
real backspace, insert, delete and replace func· 
tions and an optional instant screen clear. 
$11.95 
C2/4 CURSOR. This one uses 366 BYTES of 
RAM to provide a full 'screen editor. Edit and 
change lines on any part of the screen. (Basic in 
ROM systems only.! 
FOR DISK. SYSTEMS - (65D, polled key· 
board and standard video only.) 
SUPERDISK. Contains a basic text editor with 
functions similar to the above programs and also 
contains a renumberer, variable table maker, 
search and new BEX EC' programs. The BEXEC· 
provides a directory, create, delete, and change 
utilities on one track and is worth having by 
itself. - $24.95 on 5" disk· $26.95 on S". 

AARDVARK IS NOW AN OSI DEALERI 

Now you can buy from people who can support 
your machine. 

-THIS MONTH'S SPECIALS-
Superboard II $279 
C1P Model" 429 
C4P 749 

. and we'll include a free Text Editor Tape 
with each machine I 

Video Modification Plans and P.C. Boards 
for C 1 P as low as $4.95 

This is only a partial listing of what we have to offer. We now offer over 100 programs, data sheets, ROMS, and board. 
for OSI systems. Our $1.00 catalog lists it all and contains free program listings and programming hints to boot. lit 

OSI Aardvark Technical Services. 1690 Bolton. Walled Lake, MI 48088 
(313)669-3110 or (313)624-6316 OSI 



14 · 

FOR Al I YOUR OSI NEEDS: 

SYSTEMS 

PERIPHERALS 

SUPPLIES 

SUPPORT 

SOFTWARE 

The complete Ohio Scientific Line. 

Printers, Diskdrives, Data Streamers, 
Terminals, and more. 

A full line: Diskettes, Paper, Ribbons, 
Custom Forms, Data Processing Accessories. 

Walk-in or on-site service (Southern 
California area). Software problems 
corrected in hours -- not days. 

Enhanced 65U and system utilities: 
CPA PACKAGE -- CLIENT WRITE UP 

OPUS SYSTEMS. INC. 
4220 Glencoe Avenue. Marina del Rey. California 90291 

Telephone: (213) 398-0966 
398-6022 (24 hrs.) 
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CASSETTE CORNER 
by David A. Jones 

8902 SW 17 Terrace 
Miami, FL. 

CHECKBYTE 

Although the cassette 
interface supplied with the 
SII/ClP is usually reliable, 
it is also slow. There have 
been several modifications 
publ ished to increase the 
speed to 600, or even 1200 
baud, but usually reliability 
is sacrificed for speed. 

I increased the speed of mine 
to 600 baud a year or so ago 
and generally have been happy 
with the result, but 
occasionally a character gets 
dropped when loading a tape. 

There is nothing like getting 
ahead halfway through a game 
or updating a weekly report 
and then having the program 
stop because of a syntax error 
in line 1230. Even if the 
error is obvious like PRNT 
instead of PRINT you can't 
cor rect it and pick up where 
you left off. 

It seems that missing 
characters (especially spaces) 
are the first signs of a 
marginal tape. Since BASIC 
ignores spaces a program may 
run without them, but not if 
other characters are missing. 
With this thought in mind, I 
created the following routine 
which I put at the beginning 
of each program. 

It's sort of 1 ike a checksum 
but rather than checking bits 
it checks the number of free 
bytes and compares with the 
number of free bytes available 
when the program was recorded. 
If they match, we can proceed 
with the assumption the load 
was good. If they don't 
match, we know right away we 
have a bad load. 

Though not a panacea, it has 
proved it's worth in the past, 
and is particularly useful 
when dupl icating tapes. 
Integrity can be checked 
without running the program 
past the first interactive 
point. 

Lines 40 and 50 do the 
checking and lines 60 to 90 
inform you if it's bad. Line 
100 is the first line of the 
program being saved. G is 
computed by running the 
program and then correcting 
line 50 to the observed value. 
(printed by line 80) 

The USR ( X ) in 1 in e 3 0 i s 
"clear -screen" sub-routine in 
EPROM which replaces the 

original inline routine in ROM 
and therefore is not useable 
if. you still have a ROM. See 
last month's column. 

10 REM MOVING AVERAGE,3-6-80 
20 REM 
30 POKEll,14:POKE12,2s4: 

X=USR(X) 
40 F=FRE(X) 
50 G=s9l8 
60 IF F=G THEN 100 
70 PRINTnBAD TAPE LOAD, TRY 

LOADING AGAIN 
80 PRINTnF=n~F,"G=·~G 
90 FOR X=l TO 2000:NEXT X 

100 DIM Sl< 12,12) , S$ (12) , 
S(S2) 

110 READ D$, N 
120 FOR X=l TO N:READ S$(X) 
130 FOR Y=l TO 10: 

READ Sl<X, y) 
140 NEXT Y:NEXT X 
150 X=USR(X) 
(program continues) 

VIEW 

Occasionally the situation 
arises where you have a 
program loaded in your 
computer and want to look at 
the contents of another tape. 
Maybe it's a data file that 
goes along with the program 
now in the machine and you 
want to position it before 
loading, or you want to 
confirm that the portion of 
tape you're about to record on 
does not in fact contain data 
that you want to keep. 

A simple routine to do this 
follows. As usual it starts 
at $0222 but could be located 
anywhere as all branches are 
relative. A program this 
short can be entered by hand 
through the MONITOR faster 
than making a tape and having 
BASIC POKE it in. USR(X) is 
the way to call it from BASIC, 
and with the ASSEMBLER/EDITOR 
just break to the MONITOR. 
The EXTENDED MONITOR has it's 
own VIEW routine so of course 
wouldn't use this. In my own 
machine I use the "Terminal" 
routine which I have in EPROM 
to do this job. 

~VIEW 

TERMINAL 

The July 1980 issue of 
Microcomputing had an article 
by Frank J. Derfler Jr • 
concerning using the ClP/SIr 
as a "dumb terminal". Since I 
was about ready to purchase a 
modem it was just what I 
needed and I quickly 
implemented his recommenda
tions. The casual reader 
might have passed over this 
one if he didn't have a modem. 
However, the program listed in 
the article can be used for 
viewing a tape also. 
Especially if one has an EPROM 
MONITOR where the routine will 
be readily available at the 
touch of a key. I modif ied 
the program slightly so that 
it would fit in the 43 bytes 
of unused space from $FCDs TO 
$FCFF. I also changed the 
BREAK message to T/C/W/M ? and 
the address to jump to when T 
is pressed to $FCDs. Now 
whenever I want to view the 
contents of a tape without 
actually loading it I just 
break and type T and all 
activity on the serial port is 
displayed on the screen. Flip 
the select switch and set the 
baud rate to 300 and the modem 
is on line. If you don't have 
a modem or intend to get one, 
it isn't necessary to build up 
the RS232 interface but the 
jumper from pin 7 of the 6850 
CU14) to pin 4 of the 6502 
CU8) must be installed. I 
recommend reading the original 
article if you can get hold of 
a back issue. 

CHANGE LOCATIONS 

$FFs9 44 TO 54 "Tn 
$FFsD 00 TO Ds (PART OF 
ADDRESS) 
$FFsF 44 TO 54 "Tn 
AND $FCDs - $FCFF FROM FF'S TO 
A2 02 BD F4 FC 9D CO 01 CA 10 
F7 A9 03 8D 00 FO 
M8D 8D 00 FO 58 20 ED FE 20 
Bl FC 4C EB FC 4C 
F7 FC 48 AD 01 FO 20 2D BF 68 
40 

* * * * * 
10 0000 
20 0000 
30 0000 
40 0000 
50 0.000 
60 0222 

;THIS ROUTINE LETS YOU VIEW THE SERIAL 
~PORT WITHOUT LOADING THE DATA INTO 

70 0222 MFF 
80 0224 8D0302 
90 0227 2C0302 NEXT 

100 022A 1009 
110 022C 20BAFF 
120 022F 202DBF 
130 0232 18 
140 0233 90F2 
150 0235 60 END 

; MEMORY 
, 
*=$0222 
LDA #$FF 
STA $0203 SET ACIA FLAG 
BIT $0203 CHECK FLAG WHEN LOOPING 
BPL END 
JSR $FFBA GET CHARACTER 
JSR $BF2D DISPLAY IT 
CLC 
BCC NEXT 
RTS BACK TO BASIC 



AD$ 
BIG BAG $25 (BIGGEST BAG (5 

1/4" DISK) of software you can 
buy for the bucks) 1) Single 
Disk Copier. 2) Terminal 
Emulator makes a terminal out 
of your computer. 3) High 
Memory Disk Buffers. 4) Data 
Management System (not OSI). 
5) Disk Head Load-Unload for 
all disk I/O. 6) Spool to 
Disk (better than indirect). 
7) UTOC Fixer. 8) Menu of 
Files at Boot Time. 9) File 
Transmissi, Program via phone 
lines with el.or checking and 
recovery. FOR OS65D C1P OR 
C4P (state which) 
Computer Power 
3223 Suffolk Lane 
Fallston, MD 21047 
Phone 301-692-6538 

* • • * * 
SUPERBOARD protect your 
superboard with a handsome 
pine case. Has room for the 
power supply, fan and all your 
extras. Complete plans $1.00. 
Complete pre-cut kit $20.00. 
Dee Products, 150 Birchwood 

~Carpentersville, IL 60110 ' 
\ 

• • * • * 
BASXR OS65U compatible. Helps 
with debugging and modifi
cation. Lists all variables 
and/or commands and their line 

:number locations. Locates 
: specific lines on entry of 
'decimal value of Basic 

commands. Complete program 
listing, documentation, and 
program disk, $50 No COD'S. 
EIS, Inc., P.O. Box 5893, 
Athens, GA 30604, 
404-353-2858. 
* * * • • 
CIP/SUPERBOARD 

This implementation of FORTH 
is a faithful adaptation of 
the Forth Interest Group model 
(release 1.1), with complier 
security and variable length 
names. It runs under the 
OS-65D disk operating system 
and includes integer arith
metic, upper and lower 
keyboard routine, compiler, 
screen editor, and assembler. 

FORTH is interactive, exten
sible, 5-10 times faster than 
BASIC, and runs on a 
CIP/Superboard with 16K or 
more memory. 

$50 includes postage, fig
FORTH installation manual and 
source listing, and 5 1/4" 
disk, plus operating manual 
for CIP/Superboard. (Over 
150 pages of documentation 
included) 

CONTACT - Mike Alport 
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5 Woodland Mounds Rd. 
Iowa City, IA 52240 

'b 

USER GROUP 
NOTES: 

NEW OSI USER GROUP FORMED 

N. California OSI User Group, 
c/o Rod Freeland 
P.O. Box 1061 
Berkeley, CA 94701 
(415) 849-1795 after 1 p.m. 

OSI USER GROUP BEING FORMED in 
S. California. If interested, 
please contact: 
Greg Stevenson 
Telos Concepts 
8002 Poinsettia 
Buena Park, CA 90620 
(714) 634-9012 

* RESE[J 
ENHRNCED 

RESEQ has been limited because 
the programmer was able only 
to resequence from the 
beginning, somewhere in the 
body of the program, or from 
the end (not resequence) to 
the end of a program. He was 
not able to resequence a part 
of a program such as a single 
subroutine easily. 

Now thanks to the author much 
greater flexibility has be~n 
added with a new program, 
RESEQ6. This program, sup
plied on the same disk as 
RESEQ may be used i~ con
junction with the original 
RESEQ to resequence one or 
more parts of your program. 
You may even resequence, for 
instance, lines 1000 thru 2000 
to 10000 thru 11000 and then 
resequence lines 10500 thru 
10600 to 1000 to 1100, for 
instance. 

Complete instructions are 
included. The combined pro
grams will continue to be sold 
for the same price ($50 + $2 
postage and handling). 
Purchasers of the original 
version may receive the 
upgrade by sending $5 + $2 
postage and handling plus a 
disk or $10 + $2 postage and 
handling to: . 

DBMS, Inc. 
PO Box 347 
Owings Mills, Md. 21117 

5 TEC 500 Series Terminals 
$)00 Each or 5/$1,250 
Frontier Computer Corp. 
26)0 W. Durham Ferry Rd. 
Tracy, California 95)76 
(209)8)6-2098 

HOBaEST 
Needed. Someone willing to 
convert os65U basic 
Programs to machine 
language subroutines and 
document. 
Frontier Computer Corp. 
26)0 W. Durham Ferry Rd. 
Tracy, California 95376 
(209)836-2098 

Boxing for the OS1 C2 and C4 

Outstanding Animation!! 

Send $12.95 for one-player boxing 
on tape and/or send $10.95 for 
two-player boxing on tape. 
ATTENTION DEALERS: Buy any four 
tapes full price, and all others 
will cost you only % the full 
price. Postage is included in all 
the above prices. Send a check or 
money order to: The CMAB Group 

P. O. Box 802 
York, Pennsylvania 
17405 

OHIO SCIENTIFIC USERS 
Business SoHware on Discs 

BalanceSheet, P & L, Cash Flow, etc. 
Quantitative Decision Making 
Personal & Bus Financial Analysis 
Bus Forecasting Econometric Model 
Random Graphic Design Generator 
Full Manuals ("texts") & Listings 

Management Education Ltd. 
BUSiness Software Div. 

12326 Riverview 
Washington, D.C. 20022 

_ Send Self-addressed 
envelope for FREE 
CATALOG •••••••• _ 

• 
'. I 

,e 



• 
LETTERS 
MODIFY' THAT OLD B!W T.V., 
NOT THE C0l4PUTER 

For those of you who are a 
little annoyed with the lack 
of guard bands, and the 'over 
write' when using a T.V. 
rather than a monitor; this 
quick fix may be what you 
need. It requires a soldering 
gun, 1-100 ohm, 10 watt wire 
wound ceramic resistor, and a 
T.V. set that is not important 
to family well-being. 
Remember, the voltages inside 
aT. V. are lethal and should 
be lef~ t6.a ~ualified tinker. 

All I' did was to lower the 
voltage ·to the' horizontal 
p 0 r t i·o n 0 f t he· pic t u r e 
tube--shrinking it sideways, 
and move the focusing yoke 
forward to compensate for the 
change (about 1/4 inch only). 

I used a G. E: 'B/w model 
M150SWH-2. There." are' four 
wires leading from the chassis 
to the windings. on the picture 
tube, (n6t those coming from 
the very end). These windings 
look like transformer windings 
where the neck of the tube 
joins. the, back of· the tube. 
After experimentation the red 
leadwa,s disconnec,ted from the 
terminal in the set and the 
resi's'tor p.1aced· in series, 
lowering the voltage. It is 
best to bend the leads of the 
resistor so it doesn't touch 
anything, as it may tend' to 
run hot. . 

Remember, this is quick and 
di rty, and wouldn't recommend 
using an expensive T.V. ---but 
it has lasted since March '79 
on mine, glvlng a 1/2 inch 
border on my screen. 

Paul Savard 
McAlester, OK 

* * * * * 

ED: 

I have an OSI CIP MF with 29K 
RAM (One of these days, I'll 
get the remaining 6 chips), 
which I purchased in early 
1979 ostensibly to learn more 
about computers. Early in 
this experience I found out 
that OSI is not exactly the 
place to start for a novice 
because of its sad customer 
service and great lack of doc
umentation. Anyhow, through 
trial and error (mostly 
error), I've come far since 
then and currently using the 
hardware mainly for business 
purposes, for the Eastern Bird 
Banding Association. Using 
OSI's MOMS software, I've put 

the membership of this 
organization on a "mailing 
list" program and have various 
programs in use for other 
information related to all 
this • 

The program that's giving 
problems is the MOMS AUX I 
program, specifically the 
KEYFILE SORTing programs. 
They don't sort any file 
information longer than about 
150 records. On files with 
less than about 150 records, 
the sorting works but it takes 
an ~xtra6rd{nary amount of 
time (timed up to 7 minutes), 
but on files with more records 
the program doesn't seem to 
exit from the sorting loop. 
I've timed this up to 12 
minutes before aborting the 
procedure (for fear 'that it 
would do harm by having the 
disk spinning for so long). 
I've run a tracer on it and I 
know just about where the 
problem is, except that I 
don't know what to do about 
it. . In addi tion, two of the 
three disks on which I have 
-400 records each now seem to 
have repacked and this 
shouldn't have happened be
cause I didn't delete 
anything. The order in which 
these files were originally 
filled is crucial to me. You 
see, the mailing' list program 
has no indexing line (as many 
magazine subscriptions, there 
is room for membership .number 
etc., above' the recipients 
name) • The members of this 
organization all have a 3 
di'git (soon to become a 4 
digit) membership number, so I 
was appending the file by 
using the ~lDMS Master disk 
(MAster File Edit Program), 
because that shows the record 
numbers which are otherwise 
intr insic to the output. For 
example, if I needed to find 
member #625, I know this would 
be record #225 on the 2nd 
disk. This worked fine until 
the file decided to repack (or 
whatever it did, because it 
didn't repack in order). 

It is VERY difficult for me to 
explore these problems because 
I have no printer. Actually, 
I have a Centronics 737 on 
order, but there was a delay 
in shipment becau,se .. \lpto now 
they weren't made with a 
serial interface (only paral
lel), and since I may wish to 
add a modem a·t some later 
date, I chose serial from the 
start. I originally ordered 
that particular printer for 
word processing (and, inci
dentally, I have Dwo Kwong's 
(DQ) word processing software, 
which is to be recommended 
very highly; it works 
absolutely fantastic I I need 

it to churn out local 
newsletters and correspond
ence. I've been practicing 
with it on the ,monitor and it 
has great possibilities. 

So all I ask, do any of you 
have any ideas? If so, it 
would be great to correspond 
about it and maybe I'll find 
the solution to these 
problems. 

Fredeiick S. Schaeffer 
Jamaica, NY 

Frederick: 

I have not used MOMS, but it 
is like OS-DMS, 7'-12 minutes 
is not excessive for a. sort. 
Before KYUTIt, .I 'sa:wsorts of 
over 2 1/2 hours, and heard of 
2-3 day sorts 6f large. hard 
disk files. I hope you 'had a 
backup copy of your data disk 
- suspect int~rruption in mid
sort may be why records now 
seem out of order - MOMS 
users, can you help? 

AL 

* * * * * 

ED: 

As a 'caveat - I have noticed 
that one may use a metal oxide 
varistor (MOV) as an effective 
(and inexpensive) .. transient 
supressor. All one ~eed do is 
solder the ~'OV across the 110 
volt supply cord on the inside 
of the computer. 

Kenneth Shacter 
Slidell, LA 

* * * * * 

ED: 

Those of you interested in 
taking apart BASIC in ROM, 
might look carefully at the 
code between $BEE4 and $BEF2. 
This is the routine to receive 
tape input f rom the UART 
located on the 430 super I/O 
board. The routine as written 
cannot work. The instruction 
at $BEE4 is incorrect. "BF" 
shouid be "FB". OSI has made 
a patch by placing the first 
three instructions in the 
monitor ROM and entering the 
subroutine at $BEEA. 

E. Morris 
Midland, HI 

* * * * * 
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ED: 

I just received today CIS and 
BASIC ROM #3 from Aardvark. 
This company is to be highly 
commended for its promptness 
and good packaging. 

Thanks to their clear instruc
tions and good drawings, I 
installed the set in 30 
minutes. The CIS did not 
require any re-wiring on my 
ClP, as the latter was already 
correctly jumpered. The cor
rection for BASIC does need 
re-wiring, but is very simple 
and straightforward. 

Aardvark uses 'top quality 
EPROM (ceramic package with 
g'old plated pin). For the 
BASIC Chip #3, I do· not 
recommend the single sided 
conversion board, but instead 
do the. jumper routine. 

Now for the important part. 
The features of the CIS are a 
delight to use. The most 
important, for me, is to be 
able to backspace using Shift' 
O. All other features such as 
insert, delete, change 
character in a BASIC line, 
etc., work as advertised. No 
more problems with strings -
that alone is worth waiting 
forI 

All in all; I am very pleased 
with the CIS and String bug 
fix in ROM. 

I really like your new format; 
Peek (65) is coming of age. 
Would like to see more 
hardware expansion articles. 

Re sources of 8T28 and BT95: 
In Canada, you can get these 
from RAE Industrial Elec
tronics Ltd, 3455 Gardner 
Court, Burnaby BC, V5G 4J7 
(Phone 604 291-8866 or Telex 
04-356533) • 

Andre Coulombe 
B.C. Canada 

* * * * * 
ED: 

In reference to Neil Dennis' 
question on OSI Back Plane 
Connectors, in volume 1, No.8, 
August 15, 1980. They are 
Molex KK156 Connectors. 

They are available from two 
different sources: B.K.M. 
Micro System Corporation. 
3809 Old College Rd. Bryan, 
Texas 77801. Tel, 713 
846-8268. Also, Molex Inc. 
U.S.A., Eastern Regional 
Office, 21 Cummings Park, 
Sui te 266, Woburn, MA 01801. 
Also, Molex Inc. Int. Div., 
2222 Wellington Court, Lisle, 
It. 60532. B.K.M. in Texas 
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offers the lowest price for 
male and female connectors. 
They cost $1.00 for either 
connector. 

Does anyone have information 
available on C2-4P BASIC in 
ROM to Disc Conversion for the 
C2-4P. I have changed the 
address to the Monitor ROM and 
can get H"D..,.M on the screen, 
after depressing ·the Break
Reset-Key. Does anyone know 
what the H in H-D-M on Reset 
stands for? Found this out by 
using Sam's Manual on C2-4P -
C2-4MDF. 

Andrew C. Weiss, Jr. 
Der ry, PA 

* * * * * 

ED: 

We have a new monitor -. full 
editing facilities com
pI eted, and a're look ing into 
the matter of a selectable 
"window". The latter would 
combine very nicely with the 
0-80 char x 32 line video 
board 'we are developing. 

The plans are to start 
marketing monitor and video 
board locally in. about three 
months •. 

At the moment i am using a 
SWTP PR40 printer, and would 
appreciate some ideas on 
replacing the char. gen. with 
something equivalent to that 
of the Superboard. (Only 
ca~ital letters a~ailable at 
present). 

Greetings from Darkest Africa. 

Johnny Enslin 
Republic of South Africa 

Johnny: 

Try marketing your new ROM in 
the U.S. as weIll 

AL 

* * * * * 

ED: 

For those like Jerry Ryan of 
Fort Wayne, IN. seeking bare 
OSI boards, I suggest they 
contact D & N Micro Products 
Inc., 3932 Oakhurst Dr., Fort 
Wayne, IN. They presently 
offer ·8K·memory boards for the 
48 line bus. Perhaps if they 
get enough letters requesting 
other OSI boards, they might 
start producing. 

Computerists still need a· 
printer .that costs less than 
$300 new, with a line width of 
64 or more characters. I urge 

you to write 1;0 a number .of 
printer manufacturers, urging 
them to produce such a 
device. 

Remember the law of capi
talism: supply follows demand. 

Bruce Showalter 
Abilene, TX 

* * * * * 

OHIO SCIENTIFIC 
C1P:~"2 I ~\ 

AC.19 $598 
AC·19Asenal card 

VOTRAX" $298 

.-;0/,·1'1 •. ~,.rl';"(· 

,"'f~f' U'(J tf, 

All About 

051 

BASIC IN RO'M 
Now shipping the 4th print
ing of this popular book. 

Read the amusing review in 
Kilobaud MICROCOMPUTING, Nov. 
1980, page 21. 
PEEK(65): ..... goes far 
enough to hold the interest 
of advanced programmers ... 
intend to re-read this book 
periodically for a while, 
and ... will learn a new 
trick or two each time ..... 

All statements, commands and 
functions explained .. Loops'. 
Arrays, Bugs. Tapes: BASIC, 
Autoload, and homemade. USR 
(Y). Floating point. Source 
code storage above $0300. 
Maps of pages $00,01,02. 
Location of routines in 
$AOOO-BFFF. Commented dis
assembly of ROMs at $FE and 
$FF. And Much More. . 

From your dealer' or send ·me 
a check for $8: 95, postp·aid. 
($1:10 extra for COD) 

Edward H. Carlson 
3872 Raleigh Dr. 

. Okemos MI 48864 

• 



OSI-FORTH 2.0 I FIG-FORTH 
OSI-FORTH 2.0 is a full implementation of the FORTH Interest Group (FIG) version of the FORTH 
language. It conforms to the FORTH-79 Standards Specification, and includes a resident text 
editor and 6502 assembler as part of the basic package. The OSI-FORTH system runs under the 
OS-6503 operating system on any disk-based Ohio Scientific system, and has access to all OOS 
commands and resources. The package price is $79.95 for either a S" or mini disk and manual. 
The manual is available separately for $9.95, deductible later- fr-G~ package purchase price. 

Mr. Clean 
Let Mr. Clean pretty up those BASIC programs! This ~ fast machine language program will 
resequence (renumber) and/or pack (remove spaces and REMarks), from any'OS-6503 BASIC program. 
Mini or S" disk and Instructions is $17.95. 

Video Banner puts up to three 1 ines of nine letters and/or punctuation marks each on the OSI 
540 video screen. The letters are '3-0', built from graphics elements (resembling letters 
above>. Mini or 8" disk contains the da(t9,":f·i.J.es··f~:r;~~tll~.·CH~~r?:cf~.~~;·!i'f:i··H:t·y.P.l"qgr:.a"rils·tc,·a,isplay 
them on the screen and save sc'reens to di,sk, :and .denio:'·pr;bgr:am. ' .. Ooc,umentat i.on -provHled w'i"1:1 
enable you to incorporate the data basea.l:id .. d,ispl·?·Y·,f6i:f~.~ap~l'J.c~~.i.<:?n,:p.:tbg;l:'~'m~:~,ed~~M16,n?r: 
programs, games, ~ 1 ock progr~ms" d i spl aY>!:~·i·~~S:~i~:::l.:..An·e·1<~e) le:'lr';l?!".o.g_ra~: ·f.or··~ei?~l,~i;s· ,to;,.ca:tch 
customer eyes! Mini or S" disk IS $24.9~l-:.·< •. ' .. ,,:" :',.,;' .... : ..•..•.. !,. :. -;. •• :.~~ v .~., .. ; 

~:: . ':',: ':";:>;~2 t?:: >~.:\~<~.:>~~~ .. ': ..:~~ .~ -'::~'::~; \~.( 
ADVENJUA.E~,bS. ·.~.·r.·\· ',': ·t, .T·'· .. : .• " ....••. :."" 

Explore a deep and mysterious cave, but watch out for the dragon and don't spill the lamp oil! 
Wi 11 you find all of the treasure before the lamp burns out? Will your leap across the chasm 
be successful? How do you deal with the dragon? Can you find all of the rooms in the cave? 
This micro version of the famous 370 Adventure retains all of the excitement and frustration of 
the original. No two trips into the cave will be exactly al ike, so keep exploring! Requires 
8K of memory. Cassette is $9.95, mini or S" disk is $14.95 

A collection of very useful OS-6503 utilities. OSKPRP prepares a new diskette for use, by 
initial izing any track range and putting in a blank directory. 0lR540 uses the full 540 video 
screen (or terminal) to display the cOinplete sorted directory In one view, allowing file 
creation with the full directory In view. SAVE automatically c.reates a file of given length 
by finding available space for you! It will ALSO optionally figure out the space needed to~ 
save whatever program is in a scratch file (USCR"), create the file and' transfer the program 
from SCR to the new filet All of the convenIence of an Apple 'with the stmple sequential files 
of OSI! COPtER copys the OS-6503 System onto a new disk with a·mtnimum of dIsk swaps (uses 
24K). ONERR is a program (subroutine) that modifies OS-6503 to allow your BASIC program to 
automatiCallY execute any given line number upon detection of an error. BACKUP matntains.a 
bac~up directory on disk and will restore a directory lost due to a dtsk e.rror or mtstake. 
Mini or S" disk 'is $24.95 • '. . 

. . ' C4P/C4P-MF User~ Mahual: 
MANUALS' ' '. 

OS.I-SAMS Servtce Milnuah: 

This Is a ni~ely typeset manual recently released 
b~ ~hio Scientific. $S.95 
These excellent manuals cont'arn schematics,;logk 
diagrams, parts 1 ists, scope traces and other .: .' 
valuable service data. C4P/C4P-~'F manual i:> $14.95 
(C4 manual for CS, too). C1P/SBf I· is.$7.49· 
C3/C20EM manual is $38.95 • ' 

CONNECTORS 
INFO 

A set of four male and four female connectors of:the ·type use~'by 
OSI for board connection to the backplane arid other 1/0."'$4.95 

Our Floppy Oisk Information pack provides the information you need to 
upgrade your'OSI ROM BASIC system to a disk-based·syst~~. $3.49 

** Allow 30 days for del Ivery. Florida residents add 4% Sales Tax. Spe~ify system model. ** 
Send for our new FREE catalog containing many p'rograms for., 

·ROM or disk systems" information packs, hardware, and other 
TECHNICAL. PRODUCTS COMPANY 

useful goodies fQr Ohio Scientific systems! . 
p, O. BOX 12983 

GAINESVILLE; FLORIDA 32604 
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VIDE 

Deliver to: 

iiJ 
THt: Ht:BEL ALLIANCE IS IN DANGER I IT'S UP * • DEW A 

E ~iJ Y~~S~~y Y~H ..!N~I~~l~~~~i:J° ~A~~ * llNJJ lllD ~l"IV w 

G U N N "':AIL rHt:Y UOUGE AND ROLL SO QUICKLY THAT * 
ruuf;. TA.HGETINC COMPUTER IS ON AlTI'OItATlc YOU'VE PLAYE:> IT IN THE ARCADES, NOW SAY! 
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